Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  Hbrary  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http  :  //books  .  google  .  com/| 


i 


f 


if 


i 


ANNUAL  REPORT 


OV  IHX 


SECRETARY  OF  WAR 


WOB 


^  \\    A\    V, 

THE   Y:E>^R   1893 


IN  FOUE  VOLUMES. 


TOLUicB  n-nr  rons  pabts  ahd  atlab. 

PART   «. 


WASHINGTON: 

OOTSBNMBNT  PBINTINO  OFFIOB. 

-1892. 


.y.  /f.  /ff 


COISTTENTS. 

[Alphabetical  index  will  be  fuond  at  the  end  of  each  part.) 


PART    I. 

OFFICERS  OF  THE  C0KP3  OF  ENGINEERS. 
STATUS;  changes,  and  distribution  of  officers  of  corps,  3;  officcn  detached,  4. 

FORTIFICATIONS. 

Appkopriatioks  and  allotments,  Boston  Harbor,  Mass.,  4;  New  York  Harbor,  N. 
Y.,  5;  Washington,  D.  C,  7;  Hampton  Roads,  ^a.,  San  Francisco,  Harbor,  Cal., 
mining  casemates,  8;  sites  for  fortifications,  9. 

PROTECTION  OF  SITE  OF  FORT  NIAGARA,  NEW  YORK. 
In  the  charge  of  Capt.  Dan  C.  Kingman,  Corps  of  Engineers 12 

SEA  WALL  AND  EMBANKMENT  AT  DAVIDS  ISLAND,  NEW  YORK  HARBOR. 
In  the  charge  of  Col.  D.  C.  Houston,  Corps  of  Engineers 12 

SEA  WALLS  AT  GOVERNORS  ISLAND,  NEW  YORK  HARBOR. 
In  the  charge  of  Col.  D.  C.  Houston,  Corps  of  Engineers 13 

BEACH  PROTECTION,  WATER  SUPPLY,  AND  SEWERAGE  SYS  TEM  AT  FORT 

MONROE.  VA. 

In  the  charge  of  Maj.  Chas.  E.  L.  B.  Davisj  Corps  of  Engineers 14 

REPAIR  AND  PRESERVATION  OF  FORT  MARION.  FLORIDA. 

In  the  charge  of  Maj.  J.  C.  Mallery,  Corps  of  Engineers 15 

ESTIMATES  OF  APPROPRIATIONS  FOR  FORTIFICATIONS  REQUIRED  FOR 

1893-'94 15 

THE  BOARD  OF  ENGINEERS. 

Constitution  of  Board,  summary  of  reporta  rendered,  16;  personal  inspections 

made,  17;  additional  duties  of  members,  18. 

POST  OF    WILLETS  POINT,  NEW    YORK.— UNITED    STATES    ENGINEER 
SCHOOL,— BATTALION  OF  ENGINEERS.— ENGINEER  DEPOT. 

Officer  in  command,  Lieut.  Col.  W.  R.  King,  Corps  of  Engineers— 

foBt  of  Willets  Point,  United  States  Engineer  School,  Battaliow  of  Engineers,  Ei^- 
g^eev  Pepot,  ],9;  statoment  of  fands,  estiiuf^tes,  20, 
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RIVER  AND  HARBOR  IMPROVEMENTS. 

General  statement,  estimate  removal  of  wrecks,  establisbnient  of  harbor  lineSy 
examination  of  bills  for  bridgefi,  coustnictiou  of  bridges  across  navigable  waters, 
olkstructions  to  navigation,  21;  occupancy  and  injury  of  public  works,  engineer 

»  divisions,  South  Pass  of  the  Mississippi  River,  rules  and  regulations  for  the  use 
of  canals,  22. 

ATLANTIC  COAST  AND  GULF  OF  MEXICO. 

In  the  charge  of  Lieut.  Col.  Peter  C.  Hains,  Corps  of  Engineers— 

St.  Croix  River,  Me.,  23;  Lubec  Channel,  l^Ie.,  Moosabec  Rar,  Me.,  Pleasant  River, 
Me.,  24;  Narragaugns  River,  Mc,  breakwater  from  Mount  Desert  to  Porcupine 
Island,  Me.,  25;  Bagaduce  River,  Me.,  26;  Penobscot  River,  Mo.,  27;  Belfast  Har- 
bor, Me.,  Camden  Harbor,  Me.,  28;  Rockport  Harbor,  Me.,  Rockland  Harbor,  Me., 
29;  Kennebec  River.  Me.,  30;  HaiTaseeket  River,  Me.,  31;  Portland  Harbor,  Me., 
32;  channel  in  Back  Cove,  Portland,  Me.,  33;  Saco  River,  Me.,  34;  Kennebunk 
River,  Me.,  York  Harbor,  Me.,  35;  Portsmouth  Harbor,  N.  H.,  Bellamy  River, 
N.  H.,  36;  Cocheco  River,  N.  H..37;  harbor  of  refuge  at  Little  Harbor,  N.H.,  38; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  exaiuina- 
tions  and  surveys,  39. 

In  the  charge  of  Lieut.  Col.  S.  M.  Mansfield,  Corts  of  Engineers — 

Newburyport  Harbor,' Mass.,  Morrimac  River,  Mass.,  40;  Powow  River,  Mass.,  41; 
Ipswich  River,  Mass.,  harbor  of  refuge,  Sandy  Bav,  Cape  Ann,  Mass.,  42;  Gloucester 
Harbor,  Mass.,  43;  Msinchestcr  Harbor,  Mass.,  Salem  Ilaibor,  Mass.,  44;  Lynn  Hijr- 
bor,  Mass.,  45;  Winthrop  Harbor,  MaHs.,  Bo8t<m  Harbor,  Mas^.^,  46;  Weymouth 
River,  Mass.,  Hingham  Harbor,  Mass.,  48;  Scituate  Harbor,  Mass.,  49;  Plymouth 
Ilarbor,  Mass.,  Welltleet  Harbor,  Mass.,  50;  I*rovincetown  Harbor,  Mass.,  Chat- 
ham Harbor,  Mass.,  51. 

In  the  charge  of  Capt.  W.  H.  Bixby,  Corps  of  Engineers — 

Ilarbor  of  refuge  at  Hyaunis.  Mass.,  52;  harbor  of  refuge  at  Nantucket,  Mass., 
Marthas  Vineyard  inner  harbor  at  Edgartown,  Mass.,  53;  Vineyard  Haven  Ilarbor, 
Mass.,  Wareham  Harbor,  Mass.,  54;  New  Bedford  Harbor.  Mass.,  55;  Westport 
Harbor,  Mass,  56;  Tauuton  River,  Mass.,  57;  Pawtucket  River,  R.  I.,  58;  Provi- 
dence River  and  Narragansett  Bay,  R.  I.,  removal  of  Green  Jacket  Shoal,  Provi- 
dence River,  R.  I.,  59;  Greenwich  Bay,  R.  L,  cove  and  waterway  near  Coaster 
Harbor  Island,  R.  I.,  60;  Newport  Harl)or,  R.  I.,  61;  harbor  of  refuge  at  Point 
Judith,  R.  I.,  62;  harbor  of  refuge  at  Block  Island,  R.  I.,  63;  Pawcatuck  River, 
R.  I.  and  Conn.,  6-t;  harbor  of  refuge  at  Stonington,  Conn.,  removing  sunken  ves- 
sels or  craft  obstructing  or  endangering  navigation,  65 ;  examinations  and  sur- 
veys, 66. 

In  the  charge  of  Col.  D.  C.  Houston,  Corps  of  Engineers — 

Mystic  River,  Conn.,  Thames  River.  Conn.,  67;  Connecticut  River,  Mass.  and  Conn., 
(i8;  Duck  Island  Harbor,  Conn.,  70;  Clinton  Harbor,  Conn.,  New  Haven  Harbor, 
Conn.,  71;  breakwater  at  New  Haven,  Conn.,  72;  Milford  Harbor,  Conn.,  Honsa- 
tonic  River,  Conn.,  73;  Bridgeport  Harbor,  Conn.,  74;  Black  Rock  Harbor,  Conn., 
Norwalk  Harbor,  Conn.,  75;  Wilsons  Point  Harbor,  Conn.,  Five  Mile  River  Har- 
bor, Conn.,  76;  Stamford  Harbor,  Conn.,  Port  Chesti^r  Harl)or,  N.  Y.,  77;  Lareh- 
mont  Harbor,  N.  Y.,  78;  Echo  Harbor,  New  Rochello,  N.  Y.,  East  Chester  Creek, 
N.  Y.,  79;  Grcenport  Harbor,  N.  Y.,  harbor  at  Port  Jefferson  Inlet,  N.  Y.,  80; 
Huntington  Harbor,  N.  Y.,  81;  Glen  (^ove  Harbor,  N.  Y.,  Flushing  Bay,  N.  Y.,  82j 
Patchogue  River,  N.  Y.,  Browns  Creek,  Sayville,  N.  Y'.,  83, 

In  the  charge  of  Lieut.  Col.  G.  L.  Gillespie,  Corps  of  Enginkicrs— 
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In  the  chargk  of  Capt.  Thomas  L.  Casey,  Coups  of  Engineeus — 

SumpawnnnH  Inlet,  N.  Y.,  CanarBie  Pay,  N.  Y.,  98;  Sho«']>Klii'jiil  Kny,  N.  Y.,  09; 
Arthur  Kill,  N.  Y.  and  N.  J.,  100;  cliannel  l)et%^rtMi  iStatni  Inland  and  New  Jer- 
sey, 101;  Passaic  Kiver,N.  J.,  102;  ElizalM-th  Kivor,  N..J.,  103;  Kaliway  Kivrr,  N. 
J.J  Raritan  RiTer,  N.  J.,  104;  Sonth  River,  N.J. ,  105;  Keyport  Harbor,  X.  J.,  106; 
Mattawan  Creek,  N.  J.,  107;  Sboal  Harbor  and  (,'ouijiton  Creek,  N.  J.,  Sbrewbbnry 
River,  N.  J.,  U)8;  Manasqnan  River,  N.  J.,  KW. 

In  the  charge  of  Maj.  C.  W.  Raymond,  Corps  of  Engineers — 

Delaware  River,  Pa.  andN.  J.,  110;  harbor  b<*tween  Philadel))hia  Pa.,  and  Camden. 
N.  J.,  112:  SchuyJkill  River,  Pa.,  113;  ice  harbor  at  Marcus  Hook,  Pa.,  114;  ice 
harbor  at  bead  of  Delaware  Bay,  Del.,  construction  of  iron  pier  in  l)elaware  Hay, 
near  Lewea,  Del.,  115;  Delaware  Breakwater,  Del.,  116;  Kaucocas  River,  N.J.,  117; 
AUoway  Creek,  N.  J.,  118;  Maurice  Piiver,  N.  J.,  removing  Kunkeu  vessels  or  craft 
obstructing  or  endangeiiug  navigation,  examination,  119. 

In  the  charge  of  William  F.  Smith,  United  States  Agent,  Major  of  Kngi- 
KEErts,  U.  S.  Akmy,  Retire] 


Wilmington  Harbor,  Del.,  120;  ice  harbor  at  New  Castle,  Del.,  Appoquinnimink 
River,  Del.,  Smyrna  River,  Del.,  121;  Mispillioii  C'reek,  Del.,  122;  Broadkilu 
River,  Del.,  inland  waterway  from  Chincoteague  Bay,  Va.,  to  Delaware  Bay  at  or 
near  Lewes,  Del.,  123;  Susquehanna  River  above  and  below  Havre  deCra<'e,  Md., 
North  Ea,st  River.  Md.,  124;  Klk  River,  Md.,  125;  Fairlee  Creek,  Md.,  Ch<«ter 
River,  Md.,  from  Cruniptou  to  Jones  Landing,  126;  Choptank  River,  Md.,  Cam- 
bridge Harbor.  Md.,  127;  Wicomico  River,  Md.,  128;  Manokin  River,  Md.,  Onan- 
cock  Harbor,  Va.,  129;  harbor  at  Cape  Charles  City,  Va.,  and  approaches  by 
Chenton  Inlet,  130;  removing  sunken  vessels  or  craft  olistructing  or  endangering 
navigation,  examinations  and  surveys,  131. 

In  the  charge  of  Col.  William  P.  Craighill,  Corps  of  Kngineers— 

PatapRCo  River  and  channel  to  Baltimore,  Md.,  132;  James  River,  Va.,  134. 

• 

In  the  charge  of  Haj. /.'harlks  E.  L.  B.  Davis,  Corps  of  Enchneers-— 

Potomac  River  at  Washington,  D.  C,  136;  Potomac  River  at  Mount  Vernon,  Va.. 
138;  Occoquan  Creek,  Va.,  139;  Aquia  Creek,  Va.,  140^  harbor  at  Breton  Bay, 
Lconardtown,  Md.,  Noraini  Creek,  Va.,141;  Patuxent  River,  Md.,  112;  Rappahan- 
nock River,  Va.,  Urbana  Creek,  Va.,  143;  York  River,  Va,  144;  Mattaponi  River, 
Va.,  145;  Pamunkey  River,  Va.,  examinations  and  surveys,  14(). 

In  the  charge  of  Lielt.  Edw.  Burr,  Corps  of  Engineers — 

Harbor  of  Norfolk,  and  its  approaches,  Va.,  147;  approach  to  Norfolk  Harbor  and 
the  United  States  (Norfolk)  navy-yard  between  Lambert  Point  and  Fort  Norfolk, 
149;  Hampton  ('reck  and  Bar,  Va.,  Nansemond  River,  Va.,  150;  Chiekahominy 
River,  Va.,  151;  Appomattox  River,  Va.,  inland  water  route  from.  Nor  folk  Harbor, 
Va.,  to  Albemarle  Sound,  N.  C,  through  Currituck  Sound,  152;  North  Landing 
River,  Va.,  and  N.  C,  153. 

In  the  charge  of  Maj.  W.  S.  Stanton,  Corps  of  Engineers— 

Staunton  River.  Va.,  15-1;  Roanoke  River,  N.  C,  155;  Pa.squotank  River,  N.  C, 
Mackevs  Creek,  N. C,  156;  (h-raeoke  Inlet,  N.  C,  Fishing  Creek,  N.  ('.,  157;  l*aTn- 
lico  and  Tar  River,  N.  ().,  C<mtentnia  Creek,  N.  C,  1,5H;  Trent  River,  N.  C,  15<); 
Neuse  River,  N.  C,  160;  inlan<I  wat-erway  between  Newberne  and  Beaufort,  N.('., 
harbor  at  Beaufort,  N.  C,  161;  inland  waterway  between  Beaufort  Harbor  an<l 
New  River,  N.  C,  162;  inland  waterwav  between  New  River  aud  Swansboro, 
N.  C,  New  River,  N.  C,  163;  North  East' (Cape  Fear)  River,  N.  C,  Black  River, 
N.  C,  164;  Cape  Fear  River,  N.  C,  above  Wilmington,  Cape  Fear  River,  N.  C, 
at  and  below  Wilmington,  165;  Lockwoods  Folly  River  N.  C,  167;  Yadkin  River, 
N.  C,  harbor  at  Georgetown,  S.  C,  1(W;  Wiuyaw  Bay,  S.  C.,  removing  sunkew 
Y^fis^ls  9F  craft  obstructing  or  endangering  navigation,  lUU, 
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In  thk  cuargis  of  Capt.  Fbederic  V.  Abbot,  Corps  of  Engineisrs — 

Waccamaw  River,  N.  C.  aud  S.  C,  Lumber  River,  N.  C.  and  S.  C,  170;  Little  Pedee 
River,  S.  C,  Great  Pedee  River,  S.  C,  Clark  River,  8.  C,  Mingo  Creek,  S.  C,  171; 
Sautec  River,  S.  ('.,  Wateree  RiA-er,  S.  C,  172;  Congaree  River,  S.  C,  Charleston 
Harbor,  S.  C,  173;  Ashley  River,  S.  C,  Wappoo  Cut,  S.  C,  Ediato  River,  S.  C, 
174;  Salkahatc'hie  River,  &.  C,  Beaufort  River,  S.  C,  removing  sunken  vessels  or 
craft  obstructing  or  endangering  navigation,  175. 

In  the  charge  of  Capt.  O.  M.  Carter,  Corps  of  Engineers — 

Savannah  Harbor,  Ga.,  175;  Savannah  River,  Ga.,  176;  Darien  Harbor,  Ga-.,  Alta- 
nialiji  River,  Ga.,  177;  Ocone«  River,  Ga.,  Ocmulgee  River,  Ga.,  178;  Brunswick 
Harbor,  (Ja.,  Jckyl  Creek,  Ga.,  179;  Cumberland  Sound,  Ga.  and  Fla.,  removing 
sunken  vessels  ur  craft  obstructing  or  endangering  navigation,  180;  examinations 
and  surveys,  181. 

In  the  charge  of  Maj.  J.  C.  Mallery,  Coups  of  Engineers — 

St.  Johns  River,  Fla.,  182;  Ocklawaha  River,  Fla.,  183;  Volusia  Bar,  Fla.,  184;  har- 
bor at  St.  Augutitiue,  Fla.,  185;  northwest  entrance.  Key  West  Harbor,  Fla.,  186; 
Caloosahatchee  River,  Fla.,  channel  of  Charlotte  harbor  and  Pease  Creek,  Fla., 
187;  Sarasota  Bay,  Fla.,  Manatee  River,  Fla.,  188;  Tampa  Bay,  Fla.,  189;  Withla- 
coochee  River,  Fla.,  190;  harbor  at  Cedar  Keys^  Fla.,  Suwauce  River,  Fla.,  191. 

In  the  charge  of  Capt.  Philip  M.  Price,  Corps  of  Engineers — 

A]>alachicola  Bay,  Fla.,  192;  Apalacthicola  River,  Fla.,  193;  Flint  River,  Ga.,  194; 
Chattahoochee  River,  Ga.  and  Ala.,  195;  Lagrange  Bayou  and  Holmes  River,  Fla., 
196;  Choctawhatchee  River,  Fla.  and  Ala.,  197;  harbor  at  Pensacola,  Fla.,  198; 
Kscambi^and  Conecuh  rivers,  Fla.  and  Ala.,  199;  Alabama  River,  Ala.,  200;  Tal- 
lapoosa River,  Ala.,  201;  Coosa  River,  Ga.  and  Ahi.,  202;  operating  aud  care  of 
canals  aud  other  works  of  navigation  on  Coosa  River,  Ga.  and  Ala.,  Cahaba  River, 
Ala.,  204. 
• 

In  the  charge  of  Ma.j.  A.  N.  Damrell,  Corps  of  Engineers— 

Mobile  Harbor,  Ala.,  Black  Warrior  River,  Ala.,  from  Tuscaloosa  to  Daniels  Creek, 
206;  Warrior  and  Tombigbee  rivers,  Ala.  and  Miss.,  207;  Noxubee  River,  Miss., 
Pascagoula  River,  Miss.,  210;  Chickasahay  River,  Bluff  Creek,  Miss.,  Leaf  River, 
Miss.,  211;  harbor  at  Biloxi,  Miss.,  Pearl  River,  Miss.,  below  Jackson,  212;  Pearl 
River,  Miss.,  between  Jackson  and  Carthage,  213;  Pearl  River,  Miss.,  between  Edin- 
burg  ana  Carthage,  Bogue  Cliitto,  La.,  214. 

In  the  charge  of  Maj.  James  B.  Quinn,  Corps  of  Engineers — 

Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  Chefuuctc 
River,  aud  Bogue  Falia,  La.,  215;  Tickfaw  River  and  its  tributaries,  La.,  216; 
Amite  River  and  Bayou  Maiichac,  La.,  Bayou  Lafourche,  La.,  217;  Bayou  Terre- 
bonne, La.,  liayou  Plaquemine,  La.,  218;  Bayou  Courtablcau,  La.,  2i9;  Bayou 
Teche,  La.,  mouth  aud  passes  of  Calcasieu  River,  La.,  220;  harbor  at  Sabine  Pass, 
Tex.,  221 ;  Sabine  River,  Tex.,  Neches  River,  Tex.,  222;  removing  sunken  vessels  or 
craft  obstructing  or  endangering  navigation,  examination,  223.  * 

In  the  charge  of  Capt.  John  Millis,  Corps  of  Engineers— 

Securing  mouth  of  Bayou  Plaquemine>  La.,  from  further  caving,  223;  removing 
sunken  vessels  or  craft  obstructing  or  endaugeung  navigation  m  Mississippi  River 
below  Now  Orleans,  La.,  224. 

In  the  charge  of  Maj.  Charles  J.  Allen,  Corps  of  Engineers — 

Pntranoe  to  Galveston  Harbor,  Tex.,  22^1;  ship  channel  in  Galveston  Bay,  Tex.,  225; 
Trinity  River,  Tex.,  226;  C'edar  Bayou,  Tex.,  Buffalo  B«ayou,  Tex.,  harbor  at  Bra* 
iSOs  Santiago,  Tex.;  227;  examinations  and  survey,  228, 
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WESTERN  RIVERS. 
In  thk  charge  of  Capt.  J.  H.  Willaud,  Corps  of  ICnmjinekiis — 

Red  River,  La.  and  Ark.,  229;  Red  River  above  Fnlton,  Ark.,  23();  Ouacliita  ami 
Black  rivers,  Ark.  and  La.,  231;  Bayou  D'Arboune,  Liu,  Bnyou  Bartholoniew,  La. 
and  Ark.,  232;  Bayoii  BaMif,  La.,TcnsaH  River  and  Bayou  Ma^-on,  La.,  233;  bayous 
Bondeway  and  Vidal,  La.,  Big  Black  River,  MiH8.,2^U;  Yazoo  Rivpr,  Ml»s.,2*i"i; 
Tchula  Lake,  Mis.s.,Tanahatclteo  River.  Mi^ft.,  236;  Steele  I^ayou  ancl  \VaHbiu;itnu 
Bay  on.  Miss.,  237;  Big  Sunflower  RiviT,  Miss.,  Bij^  Hatclico  River,  Ti-un.,  23M: 
Forked  Deer  River,  Teuu.,  water-gauges  on  Mississippi  River  aud  itn  ]irinri)»:il 
tributaries,  239;  survey  of  Cypress  Bayoa  and  the  lakes  between  .lenVrson,  'IVx., 
and  Shreveport,  La.,  240. 

In  the  chargb  of  Capt.  H.  S.  Taber.  Corps  of  Enginkkhs— 

Removing  obfetrnctions  in  Arkansas  River,  Arkansas  River,  241;  Fourcbe  Le  Fovre 
River,  Ark.,  Petit  Jean  River,  Ark.,  243;  White  River,  Ark.,  Caelie  River,  Ark.,  21 1 ; 
Little  Red  River  Ark.,  Black  River,  Ark.  and  Mo.,  2-15;  Bhuk  River,  Mo.,  St. 
Francis  River,  Ark.,  246;  St.  Francis  River,  Mo.,  Little  River,  Mo.,  examination 
and  snrvey,  247. 

IX  THE  CHARGE  OF  MaJ.  A.  M.  MiLLER,  CORPS  OF  EKGIXEERS— 

Removing  snags  and  wrecks  from  Mississippi  River,  2-18;  Mississippi  River  bclweon 
the  Ohio  ana  Illinois  rivers,  249;  harbor  at  St.  Louis,  Mo.,  250;  Gasconade  River, 
Mo.,  Osage  River,  Mo.,  251;  Kaskaskia  River,  111.,  252. 

In  the  charge  of  Maj.  A.  Mackenzie,  Corps  of  Engineers — 

Operating  snag  boats  and  dredge  boats  on  Upper  Missisnippi  River,  MissiHsippi 
River  between  Des  Moines  Rapids  and  mouth  of  Illinois  River,  2r>3;  Des  Moines 
Rapids,  Mississippi  River,  254;  operating  and  care  of  Des  Moines  Ra)»i<lH  Cauul 
ana  Dry  Dock,  Mississippi  River  between  Minneapolis  and  Des  Moines  Rapids, 
255. 

In  thk  charge  of  Maj.  W.  A.  Jones,  Corps  of  Engineers— 

Mississippi  River  above  Falls  of  St.  Anthony,  Minn.,  256;  reservoirs  at  head  waters 
of  Mississippi  River,  257;  Chippewa  River,  including  Yellow  B:inks,  Wis  , 
258;  St.  Croix  River,  .Wis.  and  Minn..  2.')9;  Minnesota  River,  Minn.,  2()0;  \W\ 
River  of  the  North,  Minn,  and  N.  Dak.,  gau;;ing  Mis6is.sippi  River  at  or  nttar 
St.  Panl,  Minn.,  261 ;  examination  and  survey,  262. 

In  the  charge  of  Capt.  Citas.  F.  Powell,  Corps  of  Engineers — 

Missonri  River  between  the. Great  Falls,  Mont.,  and  Sioux  City,  Iowa,  2r>:i;  Yellow- 
stone River,  Mont,  and  N.  Dak.,  204;  examination,  265. 

In  the  charge  of  Lieut.  Col.  Henry  M.  Robert,  Corps  of  Engineers— 

Tennessee  River  above  Chattanooga,  Tenn.,  and  below  Bee  Tree  Shoals,  Ala.,  200; 
Hiawassee  River,  Tenn.,  267;  French  Broad  River,  Tenn.,  208;  Clinch  River,  Tenn., 
268;  Cumberland  River,  Tenn.  and  Kv.,  270;  Cauey  Fork  River,  Tenn.,  272;  South 
York  of  Cumberland  River,  Ky.,  273.' 

In  the  charge  of  Capt.  George  W^.  Goethals,  Corps  of  Encjinkkijs— 

Tennessee  River  between  Chattanooga,  Tenn.,  :nul  foot  of  Bee  Tree  Slionls,  Ala., 
273;  operating  and  care  of  Muscle  Shoals  Canal,  TenneKsec  River,  275. 

In  the  charge  of  Maj.  Amos  Stickney,  Corps  of  Enginkkr><— 

Ohio  River,  275;  operating  snag  boats  on  Ohio  River,  operating  and  care  of  Davis 
Island  Dam,  Ohio  River,  277;  movable  dam  in  Ohio  River  below  month  of  Braver 
River,  Pa.,  Monongahcla  River,  W.  Va.  and  Pa.,  278;  operating  and  care  of  lorks 
and  dams  Nos.  8  and  9,  Monongahela  River,  xmrchase  of  look  and  dam  No.  7,  Mo- 
nongahela  River,  purchase  of  lock  and  dain  No.  0,  Mononjialiela  River,  Cheat 
River,  W.  Va.,  279;  Allegheny  River,  Pa.,  dam  at  Ilerr  Island,  Allegheny  River, 
Pa.,  280;  ice  harbor  at  mouth  of  Mnskingum  River,  Ohio,  operating  and  care  of 
ice  harbor  lock  at  month  of  Mnskingum  River,  Ohio,  Mnskingnni  River,  Ohio, 
281;  operating  aud  care  of  locks  and  dams  on  Muskingum  River,  Ohio,  282. 
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In  the  charor  of  Lieut.  Col.  G.  J.  Lydecker,  Corps  of  Enginrebs— 

Falls  of  the  Ohio  River,  Lonisvillo,  Ky.,  Indiana  Chute,  Falls  of  the  Ohio  River.  283; 
operating  and  care  of  Lonisvillo  and  Portlaud.Caual,  Ky.,  Wabash  River,  lua.  and 
111.,  284;  White  River,  Ind.,  285. 

In  the  cuargk  of  Col.  Willl\m  P,  Craigiull,  Corps  of  Engineers — 

Great  Kanawha  RivcT,  W.  Va.,  286;  operating  and  care  of  locks  and  dams  on  Groat 
Kanaivha  River,  W.  Va.,  Elk  River,  W.  Va.,  287;  Ganlev  River,  W.  Va.,288;  New 
River,  Va.  and  W.  Ya.,  289. 

Is  the  charge  of  Maj,  D.  W.  Lockwood,  Cori's  of  Engineers— 

TradewatiT  River,  Ky.,  operating  and  keeping  in  repair  looks  and  damson  Green  and 
Barren  rivers,  Ky.,  290;  Rough  River,  Ky.,  Kentucky  River,  Ky.^  291;  operating 
and  keeping  in  repair  lockrt  anil  dams  on  Kentucky  River.  Ky.,  Lic^king  River, 
Kv.,  between  Farmers  and  West  Liberty,  2i»2;  liig  Sandy  River,  W.  Va.  and  Ky., 
Levisa  Fork,  Big  Sandy  River,  Ky.,  293;  Tug  Fork,  Big  Sandy  River,  W.  Va.  and 
Ky.,  Guyandotte.  River,  W.  Va.,  29-1 ;  Little  Kanawha  Rivej-,  W.  Va.,  operating  and 
keeping  in  repair  the  lock  and  dam  on  Little  Kanawha  River,  W.  Va.,  Buckhanuon 
River,  W.  Va.,  295. 

LAKE  HARBORS  AM)  RIVERS. 

In  the  charge  of  Capt.  W.  L.  Fi.sk,  Corps  of  Engineers — 

Harbor  at  Grand  Marais,  Minn.,  harbor  at  Agate  Bay,  Minn.,  296:  harbor  at  Du 
.  luth,  Minn.,  297;  harbor  at  Superior  Bay  and  St.  Louis  Bay,  Wis.,  298;   Min- 
nesota Point,  at  Superior,  Wis.,  harbor  at  Ashland,  Wis.,  harbor  at  Ontonagon, 
""lich.,  299;  Ea^le  Harbor,  Mich.,  hnrbor  at  Marquette,  Mich.,  300;  karbor  of  refuge 
t  Grand  Marais,  Mich.,  301;  examination  and  survey,  302. 
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In  the  charge  of  Maj.  James  F.  Gregory,  Corps  of  Engineers— 

Portage  Lake  and  Lake  Superior  canals,  across  Keweenaw  Point,  Mich.,  302;  Man- 
istiquo  Harbor,  Mich.,  Cedar  River  Harbor,  Mich.,  303;  Menominee  Harbor,  Mich, 
aad  Wis.,  Menominee  River,  Mich,  and  Wis.,  304;  Oconto  Harbor,  Wis.,  Pen- 
saukee  Harbor,  Wis.,  305;  Green  Bay  Harbor,  Wis.,  harbor  of  reliige  at  entrance 
of  Sturgeon  Bay  Canal,  Wis.,  306;  Ahnapee  Harbor,  Wis.,  307;  Kewaunee  Har- 
bor, Wis.,  Two  Rivers  Harbor,  Wis.,  308;  Manitowoc  Harbor,  Wis.,  Sheboygan 
Harbor,  Wis.,  309;  Port  Washington  Harbor,  Wis.,  310;- harbor  of  refuge  at'Mil- 
waukee  Bay,  Wis.,  Milwaukee  Harbor,  Wis.,  311;  Racine  Harbor,  Wis.,  Keno{$ha 
Harbor,  Wis.,  312;  Waukegan  Harbor,  111.,  313;  Fox  River,  Wis.,  31 1;  operating 
and  care  of  locks  and  dams  on  Fox  River,  Wis.,  315. 

In  the  charge  of  Capt.  W.  L.  Marshall,  Corps  of  Engineers — 

Chicago  Harbor,  111.,  315;  Calumet  Harbor,  111.,  316;  Calumet  River,  111.  and  Ind., 
317;  Illinois  River,  HI.,  318;  operating  and  care  of  Lagrange  Lock  and  Dam,  Illi- 
nois River,  111.,  319;  Illinois  and  Mississippi  Canal,  320. 

In  the  charge  of  Maj.  William  Lui>low,  Corps  of  Engineers — 

Petoskey  Harbor,  Mich.,  321;  Charlevoix  Harbor  and  entrance  to  Pine  Lake,  Mich., 
Frankfort  Harbor,  Mich.,  322;  harbor  of  refuge  at  Portage  Ljfke,  Mich..  Manistee 
Harbor,  Mich.,  323;  Ludin<;ton  Harbor,  Mich.,  Pentwater  Harbor,  Mich.,  324; 
White  River  Harbor,  Mich.,  Muskegon  Harbor,  Mich.,  325;  Grand  Haven  Harbor^ 
Mich.,  326;  Holland  Harbor,  Mich.,  327;  Saugatuck  Harbor.  Mich.,  South  Haven 
Harbor,  Mich.,  328;  St..Io8eph  Harbor,  Mich.,  329;  St.  Joseph  River,  Mich.,  Michi- 
gan City  Harbor,  Ind.,  330;  examination  and  survey,  331. 

In  the  charge  of  Col.  O.  M.  Poe,  Corps  of  Engineers — 

St.  Marys  River,  Mich.,  331;  operating  and  care  of  St.  Mars's  Falls  Canal,  Mich., 
332;  dry  dock  at  St.  Marys  Falls  Canal,  Mich.,  Hay  Lake  Channel,  St.  Marys  River, 
Mich,,  333;  harbor  at  Cheboygan,  Mich.,  334;  harbor  at  Thunder  Bay,  Mich., 
Thunder  Bay  River,  Mich.,  335;  harbor  at  An  Sable,  Mich.,  Saginaw  River,  Mich., 
336;  harbor" of  refuge  at  Sand  Beach,  Lake  Huron,  Mich.,  337;  Bhick  River  at 
Port  Huron,  Mich.,  mouth  of  Black  River,  Mich.,  339;  St.  Clair  Flats  Can.il,  Mich., 
340;  operating  and  care  of  St.  Clair  Flats  Canal,  Mich.,  Clinton  Kiver,  Mich.,  341 ; 
Grosso  Pointe  Channel,  Mich.,  312;  Rouge  Kiver,  Mich.,  l.)<«troit  Kiver,  Mich.,  343; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  344. 
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In  tok  chargk  op  Likut.  Col.  Jarkd  A.  8>nTii,  Corps  of  Exginkkrs — 

Monroe  Harbor,  Mich.,  34-^;  Toledo  Harbor,  Ohio,  345;  Port  Clinton  Hsirbor,  Ohio, 
Sand uslvy  City  Harbor,  Ohio,  346;-l'^andusky  Kivor,  Ohio,  Huron  Harbor,  Oh io, 
^7;  Vf-rmillion  Harbor,  Ohio,  34S;  Hbtek  River  Harbor,  Ohio,  (Heveland  Harbor, 
Ohio,  349;  Fairport  Harbor,  Ohio,  350;  Ashtabula  Harbor,  Ohio,  351;  reinoving 
Bunken  yessela  or  craft  obetrncting  or  ondangenng  navigation,  examinations  and 
survey  a,  352. 

In  tiik  charge  of  Ma.t.  E.  H.  Riffner,  Corps  of  Engixkers — 

Erie  Harbor,  Pa.,  352;  preKervation  and  protection  of  peninsula  at  Prcsqno  IhIp, 
Erie  Harbor,  Pa.,  Dunkirk  Harbor,  N.  Y.,353;  Kuffalo  Harbor,  N.  Y.,  3r4;  Tona- 
^anda  Harbor  and  Niagara  River,  N.  Y.,  Wilson  Harbor,  N.  Y.,  355;  Oleott  Harbor, 
N.  Y.,  Oak  Orchard  Harbor,  N.  Y.,  356;  examination  and  survey,  357. 

In  the  charge  of  Cai^.  Dan  C.  Kingman,  Corps  of  Encunehrs — 

Charlotte  Harbor,  N.  Y.,  357 ;  Pultiievville  Harbor,  N.  Y.,  harbor  at  Great  Stidus  Bay, 
N.  Y.,  ^58;  harbor  at  Little  Sodus  Bay,  N.  Y.,  35<>;  Oswego  Harbor,  N.  Y.,  360;  har- 
bor at  Sacketts  Harbor,  N.  Y.,  361. 

« 

In  the  charge  of  Maj.  M.  B.  Adams,  Corps  of  Engineers — 

Shoals  between  Sister  Inlands  and  Crossover  Light,  St.  Lawrence  Kivcr,  N.  Y.,Og- 
densbnrg  Harbor,  N.Y.,  362;  breakwater  at  Ronsc  Point,  Lake  Chainplain,  N.  \ ., 
Great  Chazy  River,  N.Y.,  breakwater  at  Gordon  Landing,  Lake  Chaniplain,  Vt., 
363;  Plattsliurg  Harbor,  N.  Y.,  Burlington  Harbor,  Vt.,  364;  Otter  Creek,  Vt., 
Ticonderoga  River,  N.  Y.,  Narrows  of  Lake  Chaniplain,  N.  Y,  and  Vt.,  365. 

PACIFIC  COAST. 
In  the  charge  of  Col.  G.  H.  Mendf/ll,  Corps  of  Encjinekrs — 
Oakland  Harbor,  Cal.,365. 

In  the  charge  of  Lieut.  Col.  W.  H.  H.  Benyaurd,  Corps  of  Engineers — 

Napa  River,  Cal.,  Re<lwood  Creek,  Cal.,  367;  San  Luis  Obispo  Harbor,  Cal.,  Wilming- 
ton Harbor,  Cal.,  368;  San  Diego  Harbor,  Cal.,  369;  examination,  370. 

In  the  charge  op  Maj.  W.  H.  Heuer,  Corps  of  Engineers — 

San  Joaquin  River,  Cal.,  370;  Mok^nmne  River,  Cal.,  Sacramento  and  Feather 
rivers,  Cal.,  372;  Petaluma  Creek,  Cal.,  Humboldt  Harbor  and  Bay,  Cal.,  373. 

In  the  charge  of  Capt.  Thomas  W.  Symons,  Corps  of  Engineers— 

Coquille  River,  Oregon,  375;  entrance  and  harbor  at  Coos  Bay,  Oregon,  376;  TTmpqna 
Riverj  Oregon,  ^377;  mouth  of  Sinslaw  River,  Oregon,  harbor  at  Yaqnina  Bay, 
Oregon,  378;  Tillamook  Bay  and  Bar,  Oregon,  379;  entrance  to  Nchalem  Bay, 
Oregon,  Upper  Columbia  and  Snake  rivers,  Oregon  and  Wash.,  380:  Columbia 
River,  between  head  of  Rock  Island  Rapids  and  foot  of  Priest  Rapids,  Wash.,  381: 
Chehalis  River,  Wash.,  382;  Skagit,  Stillaguamish,  Nooksack,  Snohomish,  ana 
Snoqnalmie  rivers,  Wash.,  383;  examinations  and  surveys,  384. 

In  the  charge  of  Maj.  Thomas  H.  Handrury.  Corps  of  Engineers — 

,  Month  of  Columbia  River,  Oregon  and  Wash.,  ^Gj  construction  of  canal  at  the  Cas- 
caileft^  Columbia  River,  Oregon,  388;  Columbia  and  LowerWillametteriverK  below 
Portland,  Oregon,  389;  Williamette  River  above  Portland,  Oregon,  391;  Cowlitz 
River,  Wash.,  392;  Youngs  and  Klaskuine  rivers,  Oregon,  gauging  waters  of  Co- 
lumbia River,  Oregon  and  Wash.,  examinations  and  surveys,  393. 
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Five  Mile  River  Harbor,  Conn.,  New  York  Harbor  and  its  adjacent  waters,  Anacostia 
River  sCt  Washington,  D.  C,  398;  South  Branch  of  Elizabeth  River  at  navy-yard> 
Norfolk,  Ya.,  San  Pedl-CK  Wilmington  Harbor,  Cal.,  San  Diego  Harbor  and  adjacent 
waters,  Cal.,  Olympia  Harbor,  Vancouver  Harbor,  and  Bellingham  Bay,  Wash., 
Willamette  River  at  Portland,  Oregon,  399. 

BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

(1)  Bridge  of  city  of  SnohomiBb,  Wash.,  across  Snohomish  River,  (2)  bridge  of  Val- 
ley Street  Railway  Company  across  Dnwnmish  River,  in  section  29,  township  24 
north,  range  4  east,  Washington,  (3)  bridge  of  Cherry  Island  Marsh  Compairj' 
across  Braudywine  Creek  at  Wilmington,  Del.,  (4)  bridge  of  Clatsop  County, 
Oregon,  across  Walluski  River,  (5)  bridges  of  Snohomish,  Skykomish  and  Spokane 
Railway  and  Transportation  Company. across  Snohomish  River,  in  section  32,  town- 
ship 29  north,  range  5  east,  Washington,  and  across  Ebey  Slough,  in  section  4, 
township  28  north,  range  5  cast,  Washington,  400;  (6)  bridge  of  Litchfield,  Car- 
roll ton  and  Western  Railroad  Company  across  Illinois  River  between  Columbiana 
and  Kampsville,  111.,  (7)  bridge  of  Nashville,  Chattanooga  and  St.  Louis  Rsiilway 
Company  across  Tennessee  River  at  Johiisonvillc,  Tenu.,  (8)  bridge  of  Lewis 
County,  Washington,  across  Cowlitz  River  at  Toledo,  (9)  bridge  of  Navesink 
Railroad  Company  across  Shrewsbury  River  at  Highland  Beach,  N.  J.,  (10)  bridge 
-  of  Delaware  Railroad  Company  across  Christiana  River,  Newcastle  County,  Del., 
401 :  (11)  bridge  of  Limestone  Conuty,  Ala.,  across  Elk  River  at  Elk  River  Mills,  (12) 
bridge  of  board  of  park  commissioners  of  Boston,  Mass.,  across  navigable  water- 
way uotween  Boston  and  Castle  Island,  (13)  bridge  of  Oregonian  Railroad  Com- 
Sany  across  Yamhill  River,  near  Lafayette,  Oregon,  (14)  bridge  of  Ocean  Springs 
iridge  Company  across  main  channel  of  Fort  Bayou  at  Ocean  Springs,  Miss.,  (15) 
bridge  of  Lake  Shore  and  Michigan  Southern  Railway  Company  across  Huron 
River  at  Huron,  Ohio,  (16)  bridge  of  Milwaukee,  Lake  Shore  and  Western  Railway 
Company  across  Sheboygan  River  at  Sheboygan,  Wis.,  (17)  bridge  of  city  of  Al- 
bany, Oregon,  across  Willamette  River,  402;  (18)  bridge  of  South  Twenty-second 
Street  Bridge  Company  across  Monongahela  River  at  Pittsburg,  Pa.,  (19)  bridge 
of  Superior  Belt  Line  and  Terminal  Railway  Company  across  St.  Louis  Kiver,  Wis- 
consin and  Minnesot-a,  (20)  bridge  of  North  River  Bridge  Company  across  Hudson 
River  at  New  York  City,  (21)  bridge  of  Lake  Shore  and  Michigan  Southern  Rail- 
way Company  across  Sandusky  Bay,  Oliio,  (22)  bridge  of  Chicago,  Milwaukee 
and  St.  Paul  Railway  Company  across  Portage  Canal  near  Portage  City,  Wis., 
(23)  bridge  of  city  of  Oshkosh,  Wis.,  across  Kox  River,  403:  (24)  bridge  of  city 
of  Manitowoc,  Wis.,  across  Manitowoc  River,  (25)  bridge  of  Wahkiakum 
County,  Wash.,  across  Alger  Slough,  (26)  bridge  of  Milwaukee,  Lake  Shore 
and  Western  Railway  Company  across  Wolf  River  at  New  London,  Wis.,  (27) 
bridge  of  Plymouth  and  Barnstable  counties,  Mass.,  across  Cohasset  Narrows 
between  towns  of  Wareham  and  Bonnie,  (28)  bridge  of  Chicago,  Milwaukee 
and  St.  Paul  Railway  Company  across  Chippewa  River  near  Red  Cedar,  Wis., 
(29)  bridge  of  Kenton  County  and  Campbell  County  Bridge  Company  across 
Licking  River  between  Newport  and  Covington,  Ky.,  (30)  bridge  of  Skagit 
County,  Wash.,  across  Swinomish  Slough,  404;  (31)  bridge  of  Washiugtou  and 
Chesapeake  Beach  RailwayCompany  across  Patuxent  River  at  Mount  Calvert,  Md., 
(32)  bridge  of  Washington  and  Arlington  Railway  Company  across  Potomac  River 
at  the  **Three  Sisters"  near  Washington,  l5.  C,  (33)  bridge  of  Leavenworth  and 
Platte  County  Bridge  Company  across  Missouri  River  at  Leavenworth,  Kans.,  (34) 
bridge  of  Warren  County,  Miss.,  across  Jiig  Black  River  at  Baldwin  Ferry,  (35) 
bridge  of  Sagadahoc  County,  Me.,  across  Atkins  Bay,  Kennebec  River  at  Phipps- 
burg,  (36)  bridge  of  Chchalis  County,  Wash.,  across  Chehalis  River  at  the  Elbow 
Rime,  405;  (37)  temporary  and  permanent  bridges  of  New  York  Central  and  Hud- 
son River  Railroad  Company  across  Harlem  River  at  New  York  City,  (38)  bridge  of 
Laud  and  River  Improvement  Company  of  Everett  across  Snohomish  Kiver  at  Ever- 
ett, Wash.,  (39)  bridge  of  city  of  Chicago,  111.,  across  West  Fork  of  South  Branch 
of  Chicago  River,  (40)  temporary  footbridge  of  Messrs.  Hugh  N.  Camp  and  D.  E. 
Seybel  across  Harlem  River  at  New  York  City,  (41)  temporary  bridge  of  city  of 
New  York  across  Harlem  River,  (42)  bridge  of  the  Macon,  Dublin  and  Savannah 
Railroad  Company  across  Oemulgee  River  at  Macon.  Ga.,  406,  (43)  bridge  of  town 
ofMilbridge,  Me.,  across  Narraguagus  River,  (44)  bridge  of  United  Railroads  of 
Washington  across  South  Arm  of  Willapa  River,  Wash.,  (45)  bridge  of  city  of 
Boston,  Mass.,  across  Charles  River,  (46)  bridge  of  Jacksonville,  Tampa  and  Key 
West  Railway  Company  across  St.  Johns  River  at  Buffalo  Bluff,  Fla.,  (47)  bridge 
of  Galveston  County,  Tex.,  across  West  Bay,  (48)  bridge  of  Skagit  County,  Wash., 
across  Skagit  River  at  Mount  .Vernon,  (49)  bridge  ^f  Cincinnati  and  Covington 
Rapid  Transit  Bridge  Company  across  Ohio  River  between  Covington,  Ky.,  and 
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CinciDDAti,  Olilo,  (50)  bridge  of  St.  Paal,  MinnenpoHs  ami  Manitoba  Railway 
'Company  aerosa  Suohoniisb  River  near  Snohomisb  City,  Wi^sb.,  407;  (51)  brid^j^e 
of  Allegheny  Bridge  Company  ocroas  Allegbeiiy  River  ut  Pittaburg,  Pa.,  (52) 
bridge  of  Wbatcom  County,  Waali.,  across  NookHack  River  at  Fenidale,  (53)  bridge 
o^  Whatcom  Comity,  Wash.,  across  Nooksack  River  at  Lynden,  (5-1)  bridge  of  Al- 
bemarle and  Raleigh  Railroad  Company  across  Tar  River  at  Tarboro,  N.  C,  (55) 
bridge  of  Kanawha  and  Micbigan  Railway  Company  across  Gauley  River,  Fayette 
County,  W.  Va.,  (56)  bridge  of  Boston  Bridge  Company  across  Yoiigbiogbetiy 
River  at  Boston,  Pa.,  (57)  bridge  of  Chehalis  County,  Wash.,  across  South  Bay, 
Elk  River,  between  Bay  City  and  Laidlaw,  408;  (5«}  bridge  of  Washington,  Al- 
exandna  and  Mount  Vernon  Electric  Railway  Company  across  Hunting  Creek  at 
Alexandria,  Va.,  (59)  bridges  of  Brazoria  (bounty,  Tex.,  across  Bastrop  Bayou 
and  Chocolate  Bayou,  (60)  bridges  of  city  of  Portland,  Oregon,  across  Willamette 
River,  (61)  biTdge  of  Chicago,  Peoria  and  Saint  Louis  Railway  Company  acroas 
Illinois  River  at  Havana,  111.,  (62)  bridge  of  Chicago  and  Northwestern  Railway 
Company  across  Fox  River  and  Government  Canal  at  De  Pcre,  Wis.,  409 j  (fti; 
bridge  of  Relief  Bridge  Company  across  Allegheny  River  at  Oil  City,  Ph.,  (64) 
bridge  of  Kewaunee,  Green  Bay  and  Western  Railr«>ad  Company  across  Kewaunee 
River  at  Kewaunee,  Wis.,  (65)  bridge  of  city  of  Na]>».^  Cal.,  across  Napa  River, 
(66)  bridge  of  city  of  Milwaukee,  Wis.,  across  Kinnickinnic  River,  proposed 
bridge  of  city  of  Dnluth,  Minn.,  across  canal  at  entrance  of  Duluth  Harbor,  410. 

BRIDGES  OBSTRUCTING  NAVIGATION. 

(1)  Connty  bridge  across  Kentucky  River  at  Frankfort,  Ky.,  (2)  Society  Hill  and 
Marlborough  Bridge  Company's  bridge  across  Great  Pedee  River  near  Society 
Hill,  8.  C,  (3)  bridge  across  St.  Joseph  River,  Mich.,  near  its  mouth,  (4)  bridge 
across  Tails  Creek  at  Tulls,  N.  C,  (5)  highway  bridge  across  Casper  River,  Ky., 
near  its  month,  (6)  drawbridge  across  Newtown  Creek  at  Brooklyn,  N,  ¥.,411; 
(7)  highway  bridge  across  Chippewa  River  at  Durand,  Wis.,  (8)  bridge  across 
Coopers  Creek  at  Camden,  N.  J.,  (9)  railroad  bridge  across  Commencement  Bay  at 
Tacoma,  Wash.,  (10)  railroad  bridge  across  Buffalo  Bay  on  at  Houston,  Tex.,  (11) 
highway  bridge  across  BnfTalo  Bayou  at  Houston,  Tex.,  412. 

OCCUPANCY  OF  AND  INJURY  TO  PUBLIC  W^ORKS  BY  CORPORATIONS  AND 

INDIVIDUALS 413 

MISCELLANEOUS. 
WASHINGTON  AQUEDUCT. 

IX  TMK  CIIARGB  OF  LiKUT.    COL.    GeORGE   H.    ElIJOT,   CoRPS  OF  En'GINF.KRS — 

Washington  Aqueduct,  413;  water  supply,  District  of  Columbia,  increasing  water 
snpply  of  Washington,  D.  C,  416;  erection  of  fishways  at  Great  Falls,  417. 

PUBUC  BUILDINGS  AND  GROLTSTDS  AND  WASHINGTON  MONUMENT,  DIS- 

TRICT  OF  COLUMBIA. 

In  the  charge  of  Col.  O.  H.  Ernst,  Major,  Corps  of  Enginkkrs 418 

« 

SURVEY  OF  THE  NORTHERN  AND  NORTHWESTERN  LAKES. 

Printing  and  distribution  of  charts,  survey  of  St.  Marys  River  from  White  Fish  Bay 
to  Detour  light-house,  419;  shoals  off  Pel6e  Spit  lightjiousc  and  Littles  Point, 
Lake  Erie,  Waverly  Shoal,  Lake  Erie,  shoals  in  St.  Lawrence  River,  discharges 
of  Niagara  River,. survey  of  lakv.  front  at  Chicago,  111.,  Black  Creek  Shoal,  Lake 
Ontario,  420;  estimates,  421;  water  levels,  422. 

CONSTRUCTION  AND  IMPROVEMENT  OF   ROADS  AND  BRIDGES  IN  YEL- 
LOWSTONE NATIONAL  PARK. 

In  the  charge  of  Maj.  William  A.  Jonks,  Corps  of  Exgixkkrs 422 

MILITARY  AND  OTHER  MAPS 423 
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RECONNAISSANCES  AND  EXPLORATIONS. 

Offickrs  on  duty  at  headq  a  alters  of  military  departments,  operationB  in  Depart- 
ment of  the  Missouri,  Department  of  the  Columbia,  Department  of  the  Piatto, 
Department  of  California,  424.  • 

ESTIMATES  FOR  AMOUNTS  REQUIRED  FOR  SURVEYS  AND  RECONNAIS- 
SANCES IN  MILITARY  DEPARTMENTS,  AND  FOR  MAPS,  INCLUSIVE  OF 
WAR  MAPS 425 

OFFICE  OF  THE  CHIEF  OF  ENGINEERS. 
Officers  in  charge  of  divisions,  425. 

STATEMENT  SHOWING  RANK  AND  DUTIES  OF  OFFICERS  OE  THE  CORPS 
OF  ENGINEERS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892..  427 

FOETIFICATIONS,    ET(3. 
APPENDIX  No.  1. 

REPORT  OF  CAPT.  DAN  C.  KINGMAN,  CORPS  OF  ENGINEERS. 
PROTKCTION  of  site  of  Fort  Niagara,  N.  Y.,  453. 

APPENDIX  No.  2. 

REPORT  OF  COL.  D.  C.  HOUSTON,  CORPS  OF  ENGINEERS. 

IMPROVEMKXT8. — Sea  wall  and  embankment  at  Davids  Island,  New  York  Harbor, 
457;  sea  walls  on  Governors  Island,  New  York  Harbor,  461. 

APPENDIX  No.  3. 

REPORT  OF  MAJ.  CHAS.  E.  L.  B.  DAVIS,  CORPS  OF  ENGINEERS. 

Lmprovkmexts. — Beach  protection  at  Fort  Monroe,  Va.,  465;  water  supply  at  Fort 
Monroe,  Va.,  467;  sewerage  system  at  Fort  Monroe,  Va.,  468. 

APPENDIX  No.  4. 

REPORT  OF  MAJ.  J.  C.  MALLERY,  CORPS  OF  ENGINEERS. 
Repair  and  preservation  of  Fort  Marion,  St.  Augustine,  Fla.,  471. 

.      APPENDIX  No.  5. 

REPORT  OF  LIEUT.  COL.  W.  R.  KING,  CORPS  OF  ENGINEERS. 

Post  of  Willets  Point,  N.Y.,  473;  United  States  Engineer  School,  474;  Battalion  of 
Engineers,  475;  Engineer  depot,  479;  experiments,  481;  statement  of  funds,  481: 
new  appropriations,  483;  estimates,  48 L  Appendixes:  A,  programme  of  study  ancl 
instruction  for  winter  season,  484;  B,  instruction  of  enlisted  men  in  mechanical 
trades,  487;  C,  programme  of  study  and  instruction  for  summer  season,  487;  D, 
tests  of  stone,  490;  E,  tests  of  wire  rox^e,  491. 
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RIVERS   AND   HARBORS,   ETC. 

APPENDIX  A. 

REPORT  OF  LIEUT.  COL.  PETER  C.  HAlNS,  CORPS  OF  ENOINEEKS. 

IMPUOVKMENTS. — St.  Croix,  River,  Me.,  41M ;  Lubec  (MmnnH,  Mc,  495;  MooauWc  Bur, 
Me.,  496;  Plea.s;iut  River,  Me.,  498;  NarnigiiagiiR  River,  Me., 498;  bn>akwat<ir  from 
Mount  Deserfc  to  Porcupine  Islaiifl,  Me.,  r»00;  Baj^a^liiee  River,  Mc.,  502;  Penob- 
scot River,  Mo.,  504;  Belfast  Harbor,  Mo.,  507;  Camden  Harbor,  Me.,  509;  Rock- 
port  Harbor,  Mo.,  510;  Rockland  Harbor,  Mo.,  511;  Kennebec  River,  Mc.,  513; 
Harraseoket  River,  Me.,  516;  Portland  Harbor,  Me.,  517;  channel  in  Back  Cove, 
Portbind,  Me.,  520;  Saco  River,  Me.,  521;  Kenncbunk  River,  Me.,  524;  Vork  Har- 
bor, Me.,  526;  Portsmouth  Harbor,  N.  H.,  527;  Bellamy  River,  N.  H.,  528;  Cocheco 
River,  N.  H.,  529;  harbor  of  refuge  at  Little  Harbor,  N.  H.,  531;  rcniovinjj 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  533. 

ExAMiXATroxs  AND  SURVEYS. — Pcuobscot  River,  Me.,  5;S;  Kennebec  Rivor,  Me., 
from  Waterville  to  steamboat  wharf  at  Augusta,  541. 

APPENDIX  B. 

REPORT  OF  LIEUT.  COL.  S.  M.  MANSFIELD,  CORPS  OF  ENGINEERS. 

Improvements. — Newbnryport  Harbor,  Mass.,  551;  Merrimac  River,  Mass.,  554; 
Powow  River,  Mass.,  556;  Ipswich  River,  Mass.,  557:  harbor  of  refuge,  Sandy  Bay, 
Capo  Ann,  Mas.s.^558;  Gloucester  Harbor,  Mass.,  566;  Manchester  Harbor,  Mass., 
.^69;  Salem  Harbor,  Mass.,  570;  Lynn  Harbor,  Mass.,  572;  Wintlirop  Harbor,  Mass., 
574;  Boston  Harbor,  Mass,  575 ;  Weymouth  River,  Mass.,  584;  Hingham  Harbor, 
Mass.,  .585;  Scituate  Harbor,  Mass.  ,586;  Plymouth  Harbor,  Mass.,  588:  Well  fleet 
Harbor,  Mass.,  591;  Provincetown  Harbor/Mass.,  593;  Chatham  Harbor,  Mass., 
595. 

APPENDIX  0. 

REPORT  OF  CAPT.  W.  H.  BIX  BY,  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  of  refuge  at  Hyannis,  Mass.,  598;  harbor  of  refuge  at 
Nantucket,  Mass.,  600;  Marthas  Vineyard,  inner  harbor  atEdgartown,  Mass.,  (>()2; 
Vineyard  Haven  Harbor,  Mass.,  604;  Wareham  Harbor,  Mass.,  607;  New  Bedford 
Harbor,  Ma.ss.,609^  Westport  Harbor,  Mass.,  612;  Taunton  River,  Mass.,  613;  Paw- 
tucket  iliver,  R.  I.,  616;  Providence  River  and  Narragansett  Bay,  R.  I.,  618;  re- 
moval of  Green  Jacket  Shoal,  Providence  River,  R.  I.,  621;  Greenwich  Bay,  R.  L, 
623;  cove  and  water  way  near  Coaster  Harbor  Island,. R.  I.,  624;  Newport  Har- 
bor, R.  I.,  625;  harbor  of  refuge  at  Point  Judith,  R.  I.,  628;  harbor  of  refuge  at 
Block  Island,  R.  L,  630;  Pawcatuck  River,  R.  I.  and  Conn.,  633;  harbor  of  refuge 
at  Stoniugton,  Conn.,  635;  removing  sunken  vessels  or  craft  obstructing  or  en- 
dangering navigation,  637.  % 

Examinations  and  Sl'rveys. — Menemsha  Bight,  Mass.,  642;  Canapitsit  Channel, 
Mass.,  between  the  islands  of  Cuttyhunk  and  Nashawena,  645. 

APPENDIX  D. 

REPORT  OP  COL.  D.  C.  HOUSTON,  CORPS  OF  P^NGINEERS. 

Improvements. — Mystic  River,  Conn.,  650:  Thames  River,  Conn.,  652;  Connecti- 
cut River,  Mass.  and  Conn.,  656;  harbor  of  refuge  at  Duck  Island  Harbor,  Conn.,  664; 
Clinton  Harbor,  Conn.,  667;  New  Haven  Harbor,  Conn.,  668;  breakwaters  at  New 
Haven,  Conn.,  673;  Milford  Harbor,  Conn.,  677;  Housatouic  River,  Conn.,  680; 
Bridgeport  Harbor,  Conn,  685;  Black  Rock  Harbor,  Conn.,  689;  Norwalk  Har])or, 
Conn.,  692;  harbor  at  Wilsons  Point,  Conn.,  695;  Five-Mile  River  Harbor,  Conn., 
697;  Stamford  Harbor,  Conn.,  699;  Port  Chester  Harbor,  N.  Y.,  702;  Larchmont 
Harbor,  N.  Y.,  704;  Echo  Harbor,  New  Roclielle,  N.  Y.,  706;  East  Chester  Creek,  N. 
Y.,  708;  Greenport  Harbor,  N.  Y.,  711 ;  Port  Jefferson  Harbor,  N.  Y.,713;  Huntington 
Harbor,  N.  Y.,  717 ;  Glen  Cove  Harbor,  N.  Y.,  720 ;  Flushing  Bay,  N.  Y.,  722;  Patchogue 
River,  N.Y.,  724;  Browns  Creek,  Sayville,  N.  Y.,  727. 

Hakbor  Lines.— Five-Mile  River  Harbor,  Conn.,  730. 
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APPENDIX  E. 

■ 

REPORT  OF  LIEUT.  COL.  G.  L.  GILLESPIE,  CORPS  OF  ENGINEERS. 

Improvements,— Hiulsou  River,  N.Y.,  734;  harbor  at  Saiigerties,  N.  Y.,  771;  harbor 
at  Kondout,  N.  Y..  773;  Wappiiiger  Creek,  N.  Y.,  776;  Harlem  River,  N,  Y.,  778;  East 
River  and  Hell  Gate,  N.Y.,  797;  Newtown  Creek,  N.  Y.,810;  Buttermilk  Channel, 
New  York  Harbor,  814;  Guwanns  Bay,  Red  Hook,  Gowaniis  Creek,  ami  liav  Ridjjc 
channels,  New  York  Harbor,  N.  Y.,  8i;7 ;  New  York  Harbor,  N.  Y.,  824 ;  Raritan  Bay, 
N..T., 833;  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion, 838 

Examination  and  Survey. — For  canal  from  Jamaica  Bay  to  Long  Beach  Inlet, 
N.Y.,840. 

Hakboii  Lines. — Xew  York  Harbor  and  its  adjacent  waters,  849. 

APPENDIX  F. 

REPORT  OF  CAPT.  THOS.  L.  CASEY,  CORPS  OF  ENGINEERS.' 
• 
IMPROVEMENT/S. — Sumpawanus  Inlet,  N.  Y.,863;  Cjinarsie  Bay,  N.  Y.,866;  Sherpa- 
headBay,  N.  Y.,  868;  Arthur  Kill,  N.  Y.  and  N.  J.. 869;  channel  between  Staten 
Island  and  New  Jersev,  871;  Passaic  River,  N.  J.,  873;  Elizabeth  River,  N.  J.,  ^78; 
Rahway  River,  N..L,  880;  Raritan  River,  N.  J.,  881;  South  River,  N.  J.,  887;  Key- 
port  Harbor,  N.J. ,889;  Mattawan  Creek,  N.  J.,  890;  Shoal  Harbor  .and  Comptou 
Creek,  N.  J.,  892 ;  Shrewsbury  River,  N.  J.,  894 ;  Manasquan  River,  N.  J..  897. 

m 

APPENDIX  G. 

REPORT  OF  MAJ.  C.  W.  RAYMOND,  CORPS  OF  ENGINEERS. 

Improvements. — Delaware  River,  Pa.  ^nd  N..T.,  900:  harbor  between  Philadelphia, 
Pa.,  and  t^amden,  N.J. ,'906:  Schuylkill  River,  Pa.,  923;  ice  harbor  at  Marcus 
Hook,  Pa.,  929 ;  ice  harbor  at  head  of  Delaware  Bay,  Del.,  930;  constniction  of  iron 
pier  in  Delaware  Bay,  near  Lewes,  Del.,  931 ;  Delaware  Breakwat«'r,  Del.,  9IW:  Ran- 
cocas  River,  N.  J.,  935;  Alio  way  Creek,  N.J. ,  937;  Maurice  River,  N.  .1.,  938;  re- 
moving sunken  vessels  or  craft  obstructing  or  endangering  navigation,  940. 

Examination. — For  harbor  of  refuge  near  mouth  of  Delaware  Bay,  941. 

APPENDIX  H. 

REPORT  OF  WM.   F.   SMITH,  UNITED   STATES  AGENT,  MAJOR  OF  ENGI- 
NEERS, I  J.  S.  ARxMY.  RETIRED. 

IMPROVEMRNTS.— Wilmington  Harbor,  Del.,  946;  ice  harbor  at  New  Castle,  Del., 
948;  Appoquinniniink  River,  Del.,  9.")0;  Smyrna  River,  Del.,  951 ;  Mispillion  Creek, 
Del.,  953;  Broadkilu  Kiver,  Del.,  955;  inland  waterway  from  Cliiucoteague  Bay, 
Va.,  to  Delaware  Bay,  at  or  near  Lewes,  Del.,  956;  Susquehanna  River,  above  and 
below  Havre  de  Grace,  Md.,  966;  North  East  River,  Md.,  967;  Elk  River,  Md..i>68; 
Fairlee  Creek,  Md.,  969;  Chester  River,  Md.,  from  Crumptou  to  Jones  Landing^ 
970;  Choptank  River,  Md.,  972;  Cambridge  Harbor,  Mu.,  973;  Wicomico  River, 
Md.,  975;  Manokin  River,  Md.,  976;  On;uicock  Harbor,  Va.,  977;  harbor  at  Cai>e 
Charles  City,  Va.,  and  approaches  by  Cherrystone  Inlet,  979;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  980. 

Examinations  and  Surveys.— Murderkill  River,  Del.,  981 ;  Mispillion  River,  Del., 
988;  Susquehanna  River  above  Havre  de  Grace,  Md.,  994;  Rock  Hall  Harbor, 
Md.,  999. 

PART    II. 
APPENDIX  T. 

REPORT  OF  COL.  WM.  P.  CRAyJIIILL,  CORPS  OF  ENGINEERS. 

lAfPROVKMKNTS. — Patapsco  River  and  channel  to  Baltimore,  Md.,  1005;  James  River, 
Va.,  1012. 
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APPENDIX  J. 

REPORT  OP  MAJ.  CHARLES  E.  L.  B.  DAVIS,  CORPS  OF  ENGINEKRS. 

Improvements. — Potomac  River  at  Washington,  D.C.,  1030;  Potomac  Rivor  at  Mt. 
Vernon,  Va.,  1038;  Occoqiian  Creek,  Va.,  1039;  Aqiiia  Creek,  Va.,  1042;  harbor' at 
Breton  Bay,  Md.,  1045;  Nomini  Creek,  Va.,  1047;  Patiixeut  River,  M<1.,  1(M9;  Rap- 
pahannock*  Rivei^  Va.,  1050;  Urhana  C'reok,  Vu.,  1054;  York  River,  Va.,  1056;  Mat- 
taponi  River,  Va.,  1059;  Pamunkey  River,  Va.,  1062. 

Examinations  and  Surveys. — Eastern  Branch  of  Potomac  River  ( Anacostia  River), 
1064;  Potomac  River,  Va.  and  Md.,  1039;  for  breakwater  to  form  haibor  of  rcfngo 
in  Lynnhaven  Bay,  near  Cape  Henry,  Va.,  1076. 

Harbor  Lines. — Ajiacostia  River  at  Washington,  D.  C,  1079. 

APPENDIX  K. 

REPORT  OP  LIEUT.  EDW.  BURR,  CORPS  OF  ENGINEERS. 

Improvkmknts. — Harbor  of  Norfolk  and  its  approaches,  Va.,  10S5;  approach  to  Nor- 
folk Harbor  and  the  United  States  navy-yard  at  Norfolk,  Va.,  1089;  Hampton 
Creek  and  Bar,  Va.,  1089;  Nanseraond  River,  Va,,  1090;  Cliickahominy  River,  Vu,, 
1091;  Appomattox  River,  Va.,  1093;  inland  vrater  route  from  Norfolk  Harbor,  Va., 
to  Albemarle  Sound,  N.  C.,  through  Currituck  Sound,  1094;  North  Lauding  River, 
Va.  and  N.  C,  1096. 

Harbor  Lines. — South  Branch  of  Elizabeth  River  at  navy-yard,  Norfolk,  Va.,  1007. 

APPENDIX  L.     • 

REPORT  OF  MAJ.  W.  S.  STANTON,  CORPS  OF  ENGINEERS. 

Improvements. — Staunton  River,  Va.,  1099:  Roanoke  River,  N.  C,  1103;  Pasquo- 
tank River,  N.  C,  1111;  Mackevs  Creek,  N.  C,  1113;  Ocracoke  Inlet.  N.  C,  1115; 
Fishing  Creek,  N.  C,  1117;  Pamlico  and  Tar  River,  N.  C,  1118;  Contentnia  Creek, 
N.  C,  1123;  Trent  River,  N.  C,  1125;  Neuse  River,  N.  C,  1129;  inland  waterway 
hetween  New  Bomo  and  Beaufort,  N.  C,  1134;  harbor  at  Beau^rt,  N.  C,  1137;  in- 
land waterway  between  Beaufort  Harbor  and  New  River,  N.  C,  1141;  waterway 
between  New  River  and  Swansboro,  N.  C.,  1146;  New  River,  N.  C,  1149;  North 
East  (Capo  Fear)  River,  N.  C,  1152;  Black  River,  N.  C,  1154;  Cane  Fear  River,  N. 
C,  above  Wilmington,  1158;  Cape  Fear  River,  N.  C,  at  and  below  Wilniiugton, 
1164;  Lockwoods  Folly  River,  N.  C,  1177;  Yadkin  River,  N.  C,  1181;  harbor  at 
Georgetown,  S.  C,  1183;  Winyaw  Bay,  S.  C,  1189;  removing  sunken  vessels  or 
cratt  obstructing  or  endangering  navigation,  1194. 

APPENDIX  M. 

REPORT  OP  CAPT.  FREDERIC  V.  ABBOT,  CORPS  OF  ENGINEERS. 

Improvements. — ^Waccamaw  River,  N.C.  and  S.  C,  1195;  Lumber  River,  N.  C.  and 
8.  C, 1199;  Little  Pedeo  River,  S.  C,  1201;  Great  Pedee  River,  S.  C,  1203;  Clark 
River,  S.  C,  1206;  Mingo  Creek,  S.  C.,1208;  Santeo  River,  S.  C,  1211;  Wateree 
River,  S.C.,  1214;  Congaree  River,  S.  C,  1217;  harbor  at  Charleston,  S.  C,  1219; 
Ashley  River,  S.  C,  1229;  Wappoo  Cut,  S.C,  1231;  Edisto  River,  8.  C,  1233;  Sal- 
kahatchie  River,  S.C,  1235;  Beaufort  River,  S.  C,  1238;  removing  sunken  vessels 
or  craft  obstructing  or  endangering  navigation.  1240. 

APPENDIX  N. 

REPORT  OF  CAPT.  O.  M.  CARTER,  CORPS  OF  ENGINEERS. 

Improvements.— Savannah  Harbor,  Ga.,  1243;  Savannah  River,  Ga.,  1253;  Darien 
Harbor,  Ga.,  1257 ;  Altamaha  River,  Ga.,  1261;  Oconee  River,  Ga.,  1265;  Ocmnlgee 
River,  Ga.,  1271;  BrniLSwiek  Harbor,  Ga.,  1278;  Jekyl  Creek,  Ga.,  1283;  Cumber- 
land Sound,  G<i.  and  Fla.,  1286;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  1292. 

Examinations  and  Surveys. — Inside  route  between  Doboy  and  Sopelo,  Ga.,  1294; 
inside  route  between  Savannah,  Ga.,  and  Fernandiua,  F|a>f  1309;  Bruuswicl^  Qi^ter 
Bar,  Ga.,  1327. 
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APPENDIX  O. 

REPORT  OF  MAJ.  J.  C.  MALLERY,  CORPS  OF  ENGINEERS. 

I5IPROVEMKNTS.— St.  Jolins  Rivor,  Fla.,  1319;  Ocklawaha  River,  Fla.,1366;  Volneia 
Bur,  Fla.,  1369;  St.  Aiiffustine  Harbor,  Fla.,  1371;  northwest  entrance,  Key  West 
Harbor,  Fla.,  1374;  Cafoosahatchee  River,  Fla.,  1377;  cbannel  of  Charlotte  Harbor 
and  Pease  Creek,  Fla.,  1379;  Sarasota  Bay,  Fla.,  1382;  Manatee  River,  Fla.,  1384; 
Tampa  Bay,  Fla.,  1386;  Withlacoochee  River,  Fla.,  1389;  harbor  at  Cedar  Keys, 
Fla.,  1392;  Suwanec  River,  Fla.,  1393. 

APPENDIX  P. 

REPORT  OF  CAPT.  PHILIP  M.  PRICE,  CORPS  OF  ENGINEERS. 

Improvements. — Apalachicola  Bay,  Fla.,  1397;  Apalachicola  River,  Fla.,  1400;  Flint 
River,  Ga.,  1402;  Chattahoochee  River,  Ga.  and  Ala.,  1405;  LaGran^jfe  Ba.von  and 
Holmes  River,  Fla.,  1407;  Choctawhatchee  River,  Fla.  and  Ala.,  1409;  harbor  at 
Pensacola,  Fla.,  1412;  Escambia  and  Conecnh  rivers,  Fla.  and  Ala.,  1416;  Alabama 
River,  Ala.,  1418;  Tallapoosa  River,  Ala.,  1422;  Coosa  River,  (ia.  and  Ala.,  1424; 
operating  and  care  of  canals  and  other  works  of  navigation  on  Coosa  River,  Ga. 
and  Ala.,  1431;  Cahaba  River,  Ala.,  1432. 

.      APPENDIX  Q. 

REPORT  OF  MAJ.  A.  N.  DAMRELL,  CORPS  OF  ENGINEERS. 

IMPKOVEMKNTS. — Mobile  Harbor,  Ala.,  1435;  Black  Warrior  River,  Ala.,  from  Tns- 
caloosa  to  Daniels  Creek,  1440;  Warrior  and  Tombigbeo  rivers,  Ala.  and  Miss., 
1444;  Noxnbee  River,  Miss.,  1452;  Pascagoula  River,  Miss.,  1453:  Chickasahay 
River,  Miss.,  1456;  Bluff  Creek,  Miss.,  1457;  Leaf  River,  Miss.,  1458;  harbor  at 
Biloxi  Bay,  Miss^  1458;  Pearl  River,  Miss.,  below  Jackson,  1460;  Pearl  River,  Miss., 
between  Jackson  and  Carthage,  1462;  Pearl  River,  Miss.,  between  Ediuburg  and 
Carthage,  1465;  Bogue  Chitto,  La.,  1466. 

APPENDIX  K. 

REPORT  OF  MAJ.  JAMI':S  B.  QUINN,  CORPS  OF  ENGINEERS. 
Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  1469. 

APPENDIX  S. 
REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINE  KRS. 

Improvements. — Chefuncte  River  and  Bogue  Falia,  La.,  1481 ;  Tickfaw  River  and 
its  tributaries,  La.,  1481;  Amite  River  and  Bayou  Manchac,  La.,  1485;  Bayou  La 
Fourche,  La.,  1487;  Bayou  Terrebonne,  La.,  1490;  Bayou  Plaquomiue,  La.,  1491; 
Bavou  Cortablcau,  La.,  1500;  Bayou  Teche,  La.,  1503;  mouth  and  passes  of 
Calcasieu  River,  La..  1504;  harbor  at  Sabine  Pass,  Tex.,  1506;  Sabine  River,  Tox., 
1510;  Neches  River,  Tex.,  1511;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  1513. 

Examination. — Sabine  River  between  Sabine  Lake  and  Sudduths  Bluff,  Tex.,  1513. 

APPENDIX  T. 

REPORT  OF  LIEUT.  JOIIX  MILLIS,  CORPS  OF  ENGINEERS. 

Improvements, — Securing  ukouth  of  Bayou  Plaquemine,  La.,  from  further  cavinp, 
1517:  removing  sunken  vessels  or  craft  ob.strncting  or  endangering  i^avigation  lU 
Mississippi  River  belQ\y  No^y  Orlej^us  Harbor,  La.,  1531, 
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APPENDIX  U. 

REPORT  OF  MAJ.  CHA8.  J.  ALLEN,  CORPS  OF  ENGINEERS. 

Improvemexts. — ^Entrance  to  Galveston  Harbor,  Tex.,  1523;  sbip  rhaitnol  in  Gal- 
veston Bay,  Tex.,  1538  j  Trinity  River,  Tex.,  1540;  Cedar  Baj-oii,  Tex.,  1543;  Buf- 
falo Bayou,  Tex.,  1548;  harbor  at  Brazos  Santiago,  Tex.,  1553. 

Examinations  AXD  Suuvky. — Brazos  River,  Tex.,  from  its  mouth  to  Waco,  1555; 
W«st  Galvedt  jn  Bay  from  Christmas  Point,  Tex.,  1563. 

APPENDIX  V. 

REPORT  OF  CAPT.  J.  H.  WILLARD,  CORPS  OF  ENGINEERS. 

Improvemrnts. — Red  River.  La.  and  Ark.,  1573;  Red  River  above  Fultoo,  Ark., 
1600;  Ouachit-a  and  Black  rivers,  Ark.  and  La.,  1602;  Bayou  D'Arbonne,  La.,  1607: 
Bayou  Bartholomew,  La.  and  Ark.,  1610^  Bayou  Bfcuf,  La.,  1614;  Tennas  River  ana 
Bayou  Ma9on,  La.,  1617;  BayousRondeway  andVidal,  La.,  1620;  Big  Blaek  River, 
Miss.,  1622;  Yazoo  River,  Miss.,  1624;  Tchula  Lake,  Miss.,  1645;  Tallahati'hee 
River,  Miss.,  1618;  Steele  Bayou  and  Washington  Bayou,  Miss.,  1651;  Big  Sun- 
flower ^iver,  Miss.,  1654;  Big  Hatchee  River,  Tenn.,  1657;  Forked  Doer  River, 
Tenn.,  1660;  water  gauges  on  Mississippi  River  and  its  principal  tributaries,  1663; 
survey  of  Cypress  Bayou  and  the  lakes  between  Jeftersou,  Tex.,  and  Shreveport, 
La.,  1668. 

APPENDIX  W. 

REPORT  OF  CAPT.  H.  S.  TABER,  CORPS  OF  ENGINEERS. 

Lm PRO VE\i£NTS.— Removing  obstructions  in  Arkansas  River,  1673;  Arkansas  River, 
1676;  Fourche  Le  Fevre  River,  Ark.,  1681;  Petit  Jean  River,  Ark.,  1682;  White 
River,  Ark.,  1683;  Cache  River,  Ark.,  16S7;  Little  Red  River,  Ark.,  1687;  Black 
River,  Ark.  and  Mo.,  1689;  Black  River,  Mo.,  1691;  St.  Francis  River,  ArK.,  1693; 
St.  Francis  River,  Mo.,  1694;  Little  River,  Mo.,  1696. 

Ex.A.\iiNATiON  AND  SURVEY.— At  Clarendon  and  the  lower  Whit«  River,  Ark.,  1697. 

APPENDIX  X. 

REPORT  OF  MAJ.  A.  M.  MILLER,  CORPS  OF  ENGINEERS. 

Improvements. — Removing  snags  and  wrecks  from  Mississippi  River,  1705;  Missis- 
sippi River,  between  the  Ohio  and  Illinois  rivers,  1713;  harbor  at  St.  Louin,  Mo. 
1737;  Gasconade  River,  Mo.,  1739;  Osage  River,  Mo.,  1742;  Kaskaskia  River,  111., 
1745. 

APPENDIX  Y. 

REPORT  OF  MxVJ.  A.  MACKENZIE,  CORPS  OF  ENGINEERS. 

Impro  VBMENTij. — Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River, 
1749;  Missi.ssippi  River,  bat  ween  Des  Moines  Rapids  and  mouth  of  Illinois  Itiver, 
1766;  Des  Moines  Rapids,  Mississippi  River,  1772;  operatiug  and  care  of  Dos  Moines 
Rapids  Canal  and  dry  dock,  1773;  Mississippi  River  between  Minneapolis  and  Dcs 
Moines  Rapids,  1779. 

APPENDIX  Z. 

REPORT  OF  MAJ.  W.  A.  JONES,  CORPS  OF  ENGINEERS. 

Improvrmknts. — Mississippi  River  abovt>  Falls  of  St.  An^^hony,  Mifln.,  1816;  reser- 
voirs at  headwaters  of  Mississippi  River,  1818;  Chippewa  River,  including  Yrllow 
Banks,Wi8.,  1833;  St.  Croix  River,  Wis.  and  Minn.,  1837;  Minnesota  River,  Minn., 
1840;  Re^l  River  of  the  North,  Minn,  and  N.  Dak.,  1843;  surveys  for  reservoirs  at 
the  sources  of  Mississippi,  St.  Croix,  Chippewa,  and  Wisconsin  rivers,  1849;  gaug- 
ing Mississippi  River  at  or  near  St.  Piiul,  Minn.,  1849. 

tlXAMiNATloN  AND  SuRVKY. — Red  River  of  the  North  and  tributaries  above  Fergus 

FttUa  tind  Crookstoui  Miuo.,  m^  Big  Stoue  LakOj  Miuu.  m\i\  S.  P^k,,  1853, 
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APPENDIX  A  A, 

REPORT  OF  CAPT.  CHAS.  F.  POWELL,  CORPS  OF  ENGINEERS. 

Improvemknts. — MisHouri  River  between  the  Great  Falls,  Mont.,  and  Sioax  City, 

Iowa,  1875;'  Yellowstone  River,  Mont,  and  N.  Dak.,  1903. 
KxaminalTion  and  Survey. — Missouri  River,  Mont.,  between  Great  Falls  and  cafion 

next  below  Stiibbs  Ferry,  1904. 

APPENDIX  BB. 

REPORT  OF  LIEUT.  COL.  HENRY  M.  ROBERT,  CORPS  OF  ENGINEERS. 

I.MPROVKMKNT8. — Tenuessce  River,  above  Chattanooga,  Tenn.,  and  below  Bee  Tree 
Shoals,  Ala.,  1911;  Hiawassee  Rivor^  Tenn.,  1920;  French  Broad  River,  Teiin., 
1922;  Clinch  River,  Tenn.,  1925;  Cumberland  River,  Tenn.  and  Ky.,  1927;  Cancy 
Fork  River,  Tenn.,  1941;  South  Fork  of  Cumberland  River,  Ky.,  1943. 

APPENDIX  0  0. 

REPORT  OF  CAPT.  GEO.  W.  GOETHALS,  CORPS  OF  ENGINEERS. 

Improvements. — Tennessee  River  between  Chattanoop:a,  Tenn.,  and  foot  of  Beto 
Tree  Shoals,  Ala.,  1945;  operating  and  care  of  Muscle  Shoals  Canal,  Tennessee 
River,  1956. 

PART   III. 
APPENDIX   DD. 

REPORT  OF  MAJ.  AMOS  STICKNEY,  CORPS  OF  ENGINEERS. 

Improve.ments. — Ohio  River,  1960;  operatiuff  snag  boats  on  Ohio  River,  1978;  oper- 
ating and  care  of  Davis  Island  Dam,  Ohio  llivcr,  1980;  movable  daminOhi<J  River 
below  mouth  of  Beaver  River,  Pa.,  1983;  Monongiihela  River,  W.  Va.  and  Pa.,  1984; 
operating  and  care  of  Locks  and  Dams  Nos.  8  and  9,  Monongiihela  River,  1986:  pur- 
chase of  Lock  and  Dam  No.  7,  Monougahela  River,  1989;  purchsivse  of  Lock  and  Dam 
No.  6,  Monongahela  Rirwr,  1990:  Cheat  River,  W.Va.,  1991;  Allegheny  River,  Pa., 
1992;  dam  at  Herr  Island,  Allegheny  River,  Pa.,  1996:  ice  harbor  at  month  of  Mus- 
kingum River,  Ohio,  1997;  operating  and  care  of  ice-harbor  lock  at  month  of  Mns- 
krngum  River,  Ohio,  1998;  Muskingum  River,  Ohio,  1999;  operating  and  care  of 
locks  and  dams  on  Muskingum  River,  Ohio,  2000. 

APPENDIX  E  E. 

REPORT  OF  LIEUT.  COL.  G.  J.  LYDECKER,  CORPS  OF  ENGINEERS. 

Improvemexts.— Falls  of  the  Ohio  River,  at  Louisville,  Ky.,  2015;  Indiana  Chute, 
Falls  of  the  Ohio  River,  2020;  operating  and  care  of  Louisville  and  Portland 
Canal,  Ky.,  2024;  Wabash  River,  Ind.  and  111.,  2031;  White  River,  Ind.,  2037. 

APPENDIX  F  F. 
REPORT  OF  COL.  WM.  P.  CRAIGHILL,  CORPS  OF  ENGINEERS. 

jMrROVEMKXTS.— -Great  Kanawha  River,  W.  Va.,  2041;  operating  and  rare  of  locks 
and  dams  on  Greitt  Kanawha  River,  W.Va.,  2062;  Elk  Kivor,  W,  Va.,2064;  Gauloy 
JUYer,  W.  Va.,  3067  j  New  ^; vey,  Va.  ftn4  W.  Va.,  2071.  ^ 
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APPENDIX  G  G. 

REPOET  OF  MAJ.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS. 

Improybments. — ^Trade water  River,  Ky.,  2073;  operating  and  keepine  in  repair  looks 
and  dams  on  Green  and  Barren  rivers,  Ky.,  2074;  Roii«;h  River,  Ky.,  2081 ;  Ken- 
tucky River,  Ky.,  2083;  operating  and  keeping  in  repair  locks  and  dams  on  Ken- 
tucky River,  Ky.,  2091 ;  Licking  River,  Ky.,  between  Fanners  iind  We^t  Libertv, 
2097;  Big  Sandy  River,  VV.  Va.  and  Ky.,  2098;  Levisa  Fork  of  Big  Sandy  HiveV, 
Ky.,.2108;  Tug  Fork  of  Big  Sandy  River,  W.  Va.  and  Ky.,  210i);  (iuyandotte  Riv- 
er, W.  Va.,  2111;  little  Kanawha  River,  W.  Va  ,  2114;  ojK'rating  and  k«M'ping  in 
repair  lock  and  dam  on  Little  Kanawha  River,  W.  Va.,  2117;  Buckhannon  River, 
W.  Va.,  2119. 

APPENDIX  H  H. 

REPORT  OF  CAPT.  W.  L.  FISK,  CORPS  OF  ENGINEERS. 

Improvsments. — Harbor  at  Grand  Marais,  Minn.,  21?1 ;  harbor  at  Agate  Bay,  Minn., 
2123;  harbor  at  Dnluth,  Minn.,  2126;  harbor  at  Superior  Bay  and  St.  Louis  Bay, 
Wis.,  2132;  Minnesota  Point,  at  Superior,  Wis.,  2137;  harbor  at  Asbland,  Wis., 
2137;  harbor  at  Ontonagon,  Mich.,  2L39;  Eagle  Harbor.  Mich.,  2141 ;  harbor  at  Mar- 
quette, Mich.,  2142;  harbor  of  refuge  at  Grand  Marais,  Mich.,  2145. 

EXA.M1NATION  AND  SURVEY. — St.  Louis  River,  Minn,  and  Wis.,  from  Grassy  Point,  in 
St.  Louis  Bay,  to  Fond  du  Lac,  2148. 

APPENDIX  I  I. 

REPORT  OF  MAJ.  JAMES  F.  GREGORY.  CORPS  OF  ENGINEERS. 

IHPROVISMENTS. — Portage  Lake  and  Lake  Superior  canals  across  Keweenaw  Point, 
Mich.,  2158:  Manistique  Harbor,  Mich,  2170;  Cedar  River  Harbor,  Mich.,  2172; 
Menominee  Harbor,  Mich,  and  Wis.,  2173:  Menominee  River,  Mich,  and  Wis.,  2175; 
Oconto  Harbor,  Wis.,  2177;  Pensaukee  Harbor,  Wis.,  2179;  Green  Bay  Harbor, 
Wis.,  2180;  harbor  of  refuge  at  entrance  of  Sturgeon  Bay  Canal,  Wis.,  2182; 
Ahnapee  Harbor,  Wis.,  2184;  Kewaunee  Harbor,  Wis.,  2187;  IVo  Rivers  Harbor, 
Wis.,  2189;  Manitowoc  Harbor,  Wis.,  2191;  Sheboygan  Harbor,  Wis.,  2194;  Port 
Washington  Harbor,  Wis.,  2196;  harbor  of  refuge  at  Milwaukee  Bay,  Wis.,  2199; 
Milwaukee  Harbor,  Wis.,  2201;  Racine  Harbor,  Wis.,  2204;  Kenosha  Harbor,  Wis., 
2201 ;  Waukegan  Harbor,  111.,  2209 ;  Fox  River,  Wis.,  2213 ;  operatiug  and  care  of 
looks  and  dams  on  Fox  River,  Wis.,  2222. 

APPEISTDIX  J  J. 

REPORT  OF  CAPT.  W.  L.  MARSHALL,  CORPS  OF  ENGINEERS. 

Improvements. — Chicago  Harbor,  111.,  2237;  Calumet  Harbor,  111.,  2245;  Calumet 
River,  111.  and  Ind.,  2249;  Illinois  River,  111.,  2255;  operating  and  care  of  La 
Grange  Lock  and  Dam,  Illinois  River,  HI.,  2294;  Hliuois  and  Mississippi  Canal, 
2297. 

APPENDIX  K  K 

REPORT  OF  MAJ.  WILLIAM  LUDLOW.  CORPS  OF  ENGINEERS. 

Improvements. — Petoskey  Harbor,  Mich.,  2314;  Charlevoix  Harbor  and  entrance  to 
Pine  Lake,  Mich.,  2315;  Frankfort  Harbor,  Mich.,  2318;  harbor  of  refuge  at  Port- 
age Lake,  Mich.,  2320;  Manistee  Harbor,  Mich.,  2322;  Ludington  Harbor,  Mich., 
2aa6;  Pentwater  Harbor,  Mich.,  2328;  White  River  Harbor,  Mich.,  2331;  Muske- 

S'Mi  Harbor,  Mich.,  2333;  Grand  Haven  Ii[arber,  Mich.,  2340;  Holland  Harbor, 
ich.,  2348:  Saugatuck  Harbor,  Mich.,  2350;  South  Haven  Harbor,  Mich.,  2353; 
St.  Joseph  Harbor,  Mich.,  2357;  St.  Joseph  River,  Mich.,  2363;  Michigan  City  Har- 
bor, Ind.,  2365. 
Examination  and  Survey. — Grand  River,  Mich.,  below  Grand  Rapids,  2369. 
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APPEISTDIX  L  L. 
BEPOBT  OF  COL.  O.  M.  POE,  C0BP8  OF  ENOINEESS. 

iMPBOVBMEN'is. — St.  Mary 8  River,  Mioh.,  2398 ;  operating  and  care  of  St.  Marys  Falla 
Canal,  Mich.,  2426 ;  dry  dock  at  St.  Marys  Falls  Canal,  Mich.,  2443 ;  Hay  Lake  Chan- 
nel, St.  Marys  Kiver,  Midi.,  2443;  harbor  at  Cheboy^^an,  Mich.,  2448;  harbor  at 
Thunder  Bay,  Mich.,  2450;  Thunder  Bay  River,  Mich.,  2452;  harbor  at  An  Sable, 
Mich.,  2453:  Sa^naw  River,  Mich.,  2454;  harbor  of  refnge  at  Sand  Beach,  Lake 
Huron,  Mich.,  2464;  Black  River,  at  Port  Huron,  Mich«,  2469;  mouth  of  Black 
River,  Mich.,  2471;  St.  Clair  Flats  Canal,  Mich.,  2473:  operating  and  care  of  St. 
Clair  Flats  Canal,  Mich,  2475;  Clinton  River,  Mich,  2477;  Orosse  Pointe  Channel, 
Mich.,  2478;  Rouge  River,  Mich.,  2480;  Detroit,  River,  Mich.,  2481;  removing 
sunken  vessels  or  oraft  obstructing  or  endangering  navigation,  2483. 

APPENDIX  M  M. 
REPORT  OF  LIEUT.  COL.  JARED  A.  SMITH,  CORPS  OF  ENGINEERS. 

lMPROVBM£NTS.-*-Monroe  Harbor,  Mich.,  2486;  Toledo  Harbor,  Ohio,  2487;  Port  Clin- 
ton Harbor,  Ohio,  2494 ;  Sandusky  City  Harbor,  Ohio,  2495 ;  Sandusky  River,  Ohio, 
2497;  Huron  Harbor,  Ohio,  2498;  Vermillion  Harbor,  Ohio,  2500;  Black  River  Har- 
bor, Ohio,  2501 ;  Cleveland  Harbor,  Ohio,  2503 ;  Fairport  Harbor,  Ohio,  2506;  Ashta- 
bala  Harbor,  Ohio,  2508;  removing  sunken  vessels  or  craft  obstructing  or  endang- 
ering navigation,  2510. 

Examinations  and  Surveys. — Grand  River,  Ohio,  between  Richmond  and  the 
mouth,  2511 ;  Conneaut  Harbor,  Ohio,  2515. 

APPENDIX  N  N. 

REPORT  OF  MAJ.  E.  H.  RUFFNER,  CORPS  OF  ENGINEERS. 

Improvements. — Erie  Harbor,  Pa.,  2522;  preservation  and  protection  of  Presque 
Isle  Peninsula,  Erie  Harbor,  Pa.,  2526;  Dunkirk  Harbor,  N.Y.,  2527;  Buffalo  Har- 
bor,  N.  Y.,  2529;  Tonawanda  Harbor  and  Niagara  River,  N.  Y.,  2533;  Wilson  Har- 
bor, N.  Y.,  2534 ;  Olcott  Harbor,  N.Y.,  2536;  Oak  Orchard  Harbor,  N.  Y.,  2537. 

Examination  and  Survbt.— Port  Day,  above  Niagara  Falls,  N.  Y.,  2539. 

APPENDIX  O  O. 

REPORT  OF  CAPT.  DAN  C.  KINGMAN,  CORPS  OF  ENGINEERS. 
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APPENDIX  I. 


IMPROVEMEKT   OF  PATAP8C0   RIVER  AND  CHANNEL  TO  BALTIMORE, 

MARYLAND,  AND  OF  JAMES  RIVER.  VIRGINIA. 


REPOBT  OF  COLONEL  WILLIAM  P.  CBAIGfflLL,  CORPS  OF  EKGINTEEBS, 
OFFICES  IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  189g, 
IflTH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 

1.  Patapsco  River  and  Channel  to  Balti-  I  2.  Jamea  River^  VirginiA. 
more,  Maryland.  | 


United  States  Engineer  Office, 

Baltimore^  Md,^  July  9, 1892. 

General:  I  have  the  honor  to  forward  herewith  the  annaal  reports 
for  the  year  ending  Jnne  30, 1892,  for  the  works  of  improvement  of 
rivers  and  harbors  which  have  been  in  my  charge. 

In  cases  where  the  commercial  statistics  may  not  be  as  fnll  and  com- 
plete as  desirable,  it  is  not  for  want  of  desire  and  effort  on  my  part  to 
have  them  so. 

During  the  year  I  have  been  Division  Engineer  of  the  Southeast 
Division,  member  of  the  Light-House  Board  until  May  19, 1892,  and 
of  a  number  of  special  Boards. 

Very  respectfully,  your  obedient  servant, 

WM.  P.  Craighill, 
Colonely  Corps  of  Engineers, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A, 


I  I. 

IMPROVEMENT  OF  PATAPSCO   RIVER  AND  CHANNEL  TO  BALTIMORE, 

BiARYLAND. 

The  act  of  August  11, 1888,  appropriated  $300,000,  with  which  the 
improvement  was  vigorously  continued  under  contract  until  the  end  of 
.Auguat,  1889,  when  operations  were  brought  to  a  close  for  want  of 
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fiinds.  The  depth  of  the  channel  was  already  27  feet  at  low  water,  by 
which  access  was  afforded  to  Baltimore  by  ships  of  the  heaviest  ton- 
nage. With  this  appropriation  great  improvement  in  the  width  of  the 
channel  had  been  made,  especially  at  the  angles. 

The  next  appropriation  was  of  $340,000,  September  19,  1890,  and 
another  of  $161,200,  March  3, 1891.  The  former  contained  the  follow- 
ing clause: 

Protfided,  That  such  contracts  as  may  be  desirable  may  be  entered  into  by  the 
Secretary  of  War  for  the  completion  of  the  existing  project,  or  any  part  of  same,  to 
be  paid  for  as  appropriations  may  from  time  to  time  be  made  by  law. 

By  advertisement  of  September  30, 1890,  proposals  were  invited  for 
completing  the  channel  to  a  width  of  600  feet,  with  a  depth  of  27  feet 
at  mean  low  water,  which  were  received  December  2.  The  contract 
was  awarded  to  the  American  Dredging  Company,  of  Philadelphia,  at 
lOJ  cents  per  cubic  yard  for  removed  and  redeposit,  to  cover  6,000,000 
cubic  yards  of  material.  The  time  for  completion  of  the  work  is  June 
1, 1893. 

Under  this  contract  operations  were  resumed  as  soon  as  the  weather 
would  permit,  February  17, 1891. 

There  have  been  excavated  during  the  fiscal  year  the  following 
amounts  of  material: 

Cnblo  yards. 

From  lower  division 771,953 

From  cut-off  division 1,345,899 

From  Brewerton  division 365, 057 

From  Fort  McHenry  division 1,023,534 

Total  amount  removed  during  fiscal  year 3, 506, 443 

Redeposited  below  Rock  Point 937, 622 

Redeposited  eastward  of  Oraighill  Channel 2, 568, 821 

Total  removed  under  existing  contract 4, 8-10, 443 

FORT  M'HENRY  division. 

The  areas  excavated  in  this  division  during  the  fiscal  year  were:  At 
lower  end  on  west  side,  4,000  by  250  feet;  at  upper  end,  16,500  by  215 
feet  on  the  west  side  and  14,500  by  86  feet  on  the  east  side  of  channel. 

BREWERTON  DIVISION. 

The  area  excavated  in  this  division  was  16,900  feet  by  50  feet  on 
north  side  and  4,000  by  50  feet  on  the  south  side. 

OUT-OFF  DIVISION. 

On  this  division  the  areas  excavated  were:  On  the  east  side,  19,500 
feet  by  33^  feet,  5,100  by  66§  feet,  8,600  by  100  feet;  and  on  the  west 
side,  13,600  feet  by  100  feet  and  7,600  feet  by  33^  feet. 

LOWER  DIVISION. 

On  the  east  side  there  was  excavated  during  the  year  an  area  of 
19,500  feet  by  150  feet  and  on  the  west  side  an  area  of  52,400  feet  by 
50  feet,  much  of  the  latter  being  removal  of  deposits  within  the  limits 
of  the  400-foot  channel. 

All  excavations  mentioned  are  to  a  depth  of  27  feet  at  mean  low 
water. 
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The  Fart  McHenry  division^  extending  from  the  city  limits  of  Balti- 
^  more  to  the  upper  end  of  the  Brewerton  division,  is  28,500  feet  long, 
with  a  minimnm  width  of  400  feet. 

Brewerton  divi^ian. — This  division  extends  from  the  lower  end  of  the 
Fort  McHenry  division  to  the  npper  end  of  the  cnt-off  division;  it  is 
23,500  feet  in  length  and  600  feet  in  width,  being  completed  practically, 
though  some  work,  small  in  extent,  may  be  found  necessary  on  a  final 
examination. 

Cut-off  divuion. — ^This  division  is  23,100  feet  in  length  with  a  mini- 
mum width  of  533^  feet  It  extends  from  the  Brewerton  to  the  lower 
division. 

Lower  division, — ^This  extends  from  the  cut-off  division  to  deep  water 
of  the  Chesapeake  Bay;  it  is  24,000  feet  long  and  600  feet  wide;  pres- 
ent operations  being  confined  to  the  removal  of  deposits  from  within 
the  lines  of  the  400-foot  channel  as  heretofore  excavated. 

Angles. — ^At  the  junctions  of  the  several  divisions  the  angles  are  all 
excavated  to  a  maximum  width  of  1,000  feet  for  a  depth  of  27  feet  at 
mean  low  water. 

Surveys  of  the  areas  for  dumping  east  of  the  lower  division,  and  of 
the  Brewerton  and  ^ort  McHenry  divisions,  were  executed  during  the 
year,  and  revised  estimates  of  the  amount  of  excavation  necessary  to 
complete  the  project  were  made,  based  ui)on  these  surveys.  The 
results  show  an  increase  of  only  5  per  cent  on  the  original  estimates, 
or  300,000  cubic  yards,  making  the  total  quantity  to  be  removed 
6,300,000  cubic  yards,  which  insures  the  practical  completion  of  the 
project  within  the  estimates. 

Considerable  repairs  have  been  made  to  the  hull  and  boiler  of  the 
tug  Leslie.  She  is  nearly  40  years  old,  but  her  condition  is  now  quite 
good. 

The  foUowing  are  the  amounts  and  dates  of  appropriations  for  im- 
proving harbor  at  Baltimore,  Md.,  including  Patapvsco  liiver. 


August  30, 1852 $20,000 

Auguflt  16, 1856 100,000 

June23,1866 5,200 

March  2, 1867 75,000 

July25,1868 17,000 

April  10, 1869 26,730 

July  11, 1870 42,900 

March  3, 1871 60,000 

June  10,1872 100,000 

March  3, 1873 200,000 

March  3, 1875 75,000 

August  U,  1876 76,000 


June  18, 1878 $76,000 

March  3, 1879 160,000 

June  14, 1880 100,000 

March  3, 1881 160,000 

August  2, 1882 460,000 

July6,1884 250,000 

August  5, 1886 150, 000 

August  11,  1888 300,000 

September  19, 1890  .• 340, 000 

March  3, 1891 151,200 

Total 2,913,030 


Money  statement 

July  1,  1891,  balance  unexpended $437,816.68 

June  30,  1892,  amount  expended  during  fiscal  year 371,506.53 

July  1,  1892,  balance  unexpended 66, 310, 15 

Julyl,  1892,  outstanding  liabilities $1,500.00 

July  1, 1892,  amount  ooyered  by  uncompleted  contracts 205, 834. 03 

^,334,03 

Amount  appropriated  by  act  approved  August  5,  1892 208, 000. 00 


(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1894,  for  maintenance  of  completed  channel 50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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commbficial  statistics — statement  of  the  collector  of  customs  of  baltihorb. 

Custom-House,  Baltimore,  Md., 

ColUctor'B  Office,  July  t8, 1S9S, 
Sir  :  In  accordance  with  the  prevailing  practice  existing  at  this  port  requiring  the 
collector  to  render  annaally  a  statement  of  the  business  transactions  of  tne  port  of 
Baltimore,  for  intbnuation  and  use  in  your  department,  I  have  the  honor  to  submit 
the  following  tabulated  commercial  statement  for  the 'fiscal  year  ending  Juzbd  90, 
1892,  as  compared  with  the  twelve  months  preceding,  ending  June  80, 1891: 

Tonnage  mavemeni. 


InwArd.. 
Ontward. 


Foreign. 


180a-*9L      1891-*92.     Increase 


Timt. 
706,765 
005,216 


Tont. 
1,123,368 
1,383,935 


PtreenL 
69 
63 


CoMtwiae. 


1890-*91. 


Taru, 
1,882,241 
1,601,158 


1891-'92. 


Toru. 
1,102,137 
1,524,603 


Percent. 
14 

•1* 


EetdbUeked  eteamehip  Une$, 


Name  of  steamship  line. 


North  German  Lloyd . . . 

AltanLine 

JohneonLtne 

Atantic  Transport  Line 

Donaldson  Line 

Lord  Line 

BackmanLlne* 


NeptnneLlne 

Bristol  Line 

Empire  Line 

PontanLine 

Hamburg- American  Line 

Sloaman  Line 

Koyal  Netherlands  Line 

Earn  Line 

Lirerpool,  Brazil  and  Biver  Platte  * 
Bine  Cross  Line 


No.  of 
vesselfl. 


BestinHtion. 


6 

4 
7 
6 
5 
6 
8 


(t) 


4 
7 
8 
4 
6 
4 
7 


BiemeiL 

Liverpool. 

LiverpooL 

London. 

Glasgow. 

Belfast  and  DnbUii. 

Port  Antonio,    British    Wast 

Indies. 
Rotterdam. 
BristoL 
Leith. 
Antwerp. 
Hanibnrg. 
Brazilian  ports. 
Rotterdam  and  Amaterdam. 
Santia^  de  Cnba. 
Brazilian  ports. 
Rotterdam  and  Haws. 


*  Two  new  Unes  established  in  1888. 
t  Occasional. 


Value  of  imporie. 


1892  (free) 1^662,028 

1891  (free) 9,072,802 

Decrease  in  1892 2,420,774 

1892  (duitable) 6,766,225 

1891  (dutiable) 11,482,885 

Decrease  in  1892 4^716,660  . 

BeoapitulatUm  of  importsm 

1892  (free) 6,652,028 

1892  (dutiable) 6,766,225 

Total  value  1892 18,418,263 

Total  value  1891 20,555,687 


DecroafleiiLl892 7,137,484 
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Imports  in  American  veMeU.  1892 : 

Sailing $3,794,108 

Imports  in  foreign  TeeseU,  1882: 

Sailing 203,885 

Steam 9,417,906 

Importeinoars  orerland,  1882 2,256 

Total,  1892 13,418,268 

Value  of  dame9Ho  exports. 

1892 98,798,866 

1891 64,349,787 

Increase  in  1892 34,447,069 

Exports  in  American  Tessels,  1892 : 

Sailing 1,614,248 

Exports  in  foreign  vessels,  1892 : 

Sailing 282,042 

Steam 97,000,666 

Total  exports  for  1892 98,796.846 

BscapiiulaiUm  of  exports,  IS9if. 

tn  American  yessels ^ 1,514,248 

In  foreign  Tessels 97,282,608 

Total,  1892...., !.  98,796,846 

Certain  articles  exported. 


Articles. 


Cattie 

Com 

WhMt 

Floor 

Coal.... 

Copper  matte... 
Copper  IngoU  . . 

Cotton 

I>ried  apples... 
Grape  sugar .... 

Bosxn 

Oflcske 

Slamiiiatiiig  cul 
Wax 


Tods. 


81,660 

461,220 

581.041 

084,963 

02,385 

19,089 

5,270 

61,426 

1,731 

1,825 

13,918 

80.939 

4,782 

1,241 


Artioles. 


Beef,  canned . . . 
Beef,  fresh  .... 

Beef,  salt 

Tallow 

Bacon 

Hams 

Pickled  pork.. 

Lard 

OUoott 

Cotton-seed  oil 

Starch 

Leaf  tobacco . . . 
Tobaooo  stems. 
Zinc 


Tons. 


12,644 
2,687 
2,910 

12,480 
8,806 
1,617 
4,106 

80,146 

8,406 

710 

8,231 

24,058 
8,675 
1,070 


Transportaiion  in  hond^  wUh  appraisement. 


Talne. 

Duty. 

Destination. 

Value. 

t)uty. 

• 

A  WrAadria.  "Va 

$291 

300 

106 

28 

1,551 

46 

482 

866 

$103. 41 

1U5.00 

53.00 

9.20 

650.00 

20.70 

250.20 

1,814.10 

New  Tork,N.  T 

11,827 

328 

98 

'«,624 
750 

10, 002. 08 

lltfyttATI              .--.--. ----- 

Pittsbarff,  Pa 

80.00 

rrhii^im  m      

Richmond,  Va 

62.00 

niiivA&iiiL  Ohio 

St.  Louis.  Mo 

863.60 

Cl onr gfttoum . T).  fi. .---. 

Wheeling.  "W.  Va 

303.85 

TTayibah  C\\tv  Mn 

Total 

li»iiwii  \jxvy ,  JULv  ........... 

LaniariUe.  &▼    

18,741 

13,827.04 

lUlwankfW.  Wis  rrr 

£2fa92 64- 
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TranepartaUan  inhond  vitkout  apprai9emeni. 


Destinatioii. 

Value. 

Daty.- 

Beatiiiation. 

Yalne. 

Daly. 

SafTalo.  N.  X 

$2,227 

930 

878.370 

246,310 

1^,427 

15,505 

2,291 

8,392 

1,709 

7,118 

16,197 

1,469 

158,225 

2,816 

230,200 

$1,951.86 

428.10 

710,268.45 

219, 197. 50 

89,687.39 

7, 885. 14 

7,000.00 

5,246.90 

749.14 

4,256.25 

9,686.78 

771.85 

101,981.09 

5,296.00 

309,948.26 

Kflwankee,  Wla 

$57,398 

7,997 

4,440 

3,173 

11,588 

'61,238 

3.299 

2,514 

329,138 

4,819 

11,870 

806 

$38l079.  77 

Oharleaton.  S.  0 

Mempl'ii.  Tenn 

5,760.00 

fThlmum.  Hi ...    . 

New  York,  N.  Y.  ^ 

1,450.86 

r^itiAiiiTiAtl.  Ohin 

4,868.26 

ClevAlAiid.  Ohio  , 

Philadelphia,  Pa 

8.857.00 

r!Alnm'hiia.  Ohio 

Plttobnnr ,  Pa 

26,573.41 

Dahtat. Colo  ..•* .-• 

BichmoDQ,  Va 

1,607.80 

Datroit.  Mich 

Bocheeter.N.Y 

1,588.44 

DnbnanA.  Iowa. 

8t  Louis,  Ho 

202,680.58 

'Evflnavilld.  Ind. . ........... 

St.  Paul,  Minn 

10,000.00 

liU^onrAto^nni  D.  C *.. 

Toledo.  Ohio 

9, 015. 81 

Graotd  Rapids,  Mich 

'Wilminirton.  TM 

709.88 

Total 

JlllflJIUlvpuua,  xuu..  .•...■•••. 

TTanfiaii  XHtv 

1,788,418.46 

Iionlaville.  Xv 

Summary  of  merchandise  in  bond  toUhout  apprai$emenU 


Year. 

Yalne. 

Dntiea. 

1802 

$2,218,070 
8,497,768 

$1,788,435.45 

laoi 

1, 688. 842. 88 

1,278,898 

InoFoase.  ....>■•■..■>•■.> .......■.....■■■.....••. 

88,182.48 

Number  of  immigrantB  and  passengers  arriving: 

1892 t 

1891 


67,223 

42,004 


IiDcrease  in  1892. 


15,819 


Amount  of  duties  collected $3,073,119.97 

Miscellaneous  customs  receipts 106,438.47 

Total  receipts  for  1892 , 8,178,558.44 

Total  receipts  for  1891 3,766,922.22 

Decrease  in  1892 588,363.78 

Duties  on  merchandise  in  bond: 

1892 219,752.15 

1891 127,027.03 


Decrease  in  1892 


92,725.12 


Summary  of  duties  in  189S. 

Duties,  etc.,  collected $3,178,558.44 

Duties  on  merchandise  in  bond 219, 752. 15 

Duties  on  merchandise  in  bond  with  and  without  appraisement 1,«799, 252. 49 

Total 5,197,663.08 

Vessels  IfvilU 


Ko. 


0rosBton- 
na«e. 


Net  ton- 
nage. 


1882 
1891 


80 
23 


8,013.49 
2,605.07 


1,986.88 
2,096.61 


Inczease  in  the  number  of  vessels  built^  7. 
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Vessels  entered  from  foreign  ports : 

American —  Ton*. 

SaiUng 62,638 

Steam 2,701 

Foreign — 

SaiUng 17,571 

Steam 1,050,458 

Total 1,123,368 

Vessels  cleared  for  foreign  ports : 
American- 
Sailing 61,817 

Steam 714 

Foreign —  ^ 

Sailing 9,618 

Steam 1,321,786 

.     Total 1,383,935 

Vessels  entered : 1,123,368 

Vessels  cleared 1,383,935 

Total  foreign,  1892 2,607,803 

Total,  1891 1,611,970 

Increase  in  1892  (55  per  cent) 895,333 

Vessels  entered  coastwise,  1892 1, 192, 137 

Vessels  cleared  coastwise,  1892 1,624,602 

T6tal  coastwise,  1892  .t 2,716,739 

Total  coastwise,  1891 2,883,499 

Decrease  in  1892  » '  166,760 

BBCAPITULATIOK. 

Total  foreign  tonnage  in  and  ont,  1892 2, 607, 308 

Total  coastwise  tonnage  in  and  out,  1892 2, 716, 739 

Total  tonnage,  1892 5,224,042 

Total  tonnage,  1891 4,496,469 

Increase  in  1892 728,673 

STATISTICAL  RECAPITULATION. 

Dutiable  merchandise  has  decreased $4,716,660.00 

Free  merchandise  has  decreased $2, 420, 774. 00 

Domestic  exports  have  increased $34, 447, 069. 00 

Total  tonnage,  foreign  and  coastwise,  have  increased  (tons) 728, 573 

Decrease  in  the  dnties  collected $588,363.78 

Increase  in  duties  on  merchandise  in  bond $92, 725. 12 

Increase  in  merchandise  in  bond  with  and  without  appraisement. . . .  $121, 226. 48 

Increase  in  the  number  of  yessels  built 7 

The  tonnage  movement  at  this  port  for  the  fiscal  year  ending  June  30, 1892,  shows 
a  most  gratiQring  and  encouraj^g  increase,  both  as  to  the  number  of  vessels  arriv- 
ing and  departing  and  in  the  increased  carrying  capacity,  the  latter  being  entirely 
due  to  the  widening  and  deepening  of  the  channel  approaches  to  our  harbor,  which 
now  enables  vessels  drawing  27  and  28  feet  of  water  to  pass  up  and  down  with  perfect 
ease  and  safety. 

Hiere  are  17  established  lines  of  ocean  steamers  trading  from  this  port  to  foreign 
ports,  representing  77  steamships,  ranging  in  net  tonnage  from  18,000  to  6,000  tons 
Durden. 

Two  new  lines  have  been  established  within  the  past  year,  viz,  to  Jamaica  and 
Brazil,  and  four  new  ships  added  to  those  heretofore  establlBhed. 

The  president  of  the  Association  of  Maryland  Pilots  informs  me  that  the  average 
draft  of  water  of  the  vessels  in  the  foreign  trade  is  14  feet  for  sailing  and  21  feet  tor 
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steam ;  34  steam  'v^DSseli  drawing  25  to  28  feet  have  passed  throngh  the  channel  dnr- 
iuff  the  past  year. 

llie  facilities  for  landing  and  transporting  ilnmigrailts  have  been  increased  and 
are  now  nnsnrpassed. 

The  activity  of  onr  local  shipbuilders'  yards  is  worthy  of  note.  Of  the  80  Tea- 
sels built  during  the  year  Just  ended  20  of  them  are  propelled  by  steam. 

They  are  now  constructing  4  sail  and  15  steam,  including  the  2  United  States  Tea- 
sels Detroit  and  Montgomery. 

The  marine  plant  at  Sparrow  Point  has  sprung  into  prominence,  and  the  Maryland 
Steel  Company  is  now  prepared  to  build  vessels  of  any  size;  2  large  steamers  for  our 
bay  trade  and  3  steam  tuffS  are  constructing.  In  addition  to  this,  a  contract  for  an 
ocean  steamer  of  some  3,000  tons  burden  has  just  been  awarded  to  them. 

The  Teasels  in  our  coasting  trade  not  required  by  law  to  enter  and  clear  at  the 
custom-house,  and  not  included  in  the  foreign  tonnage  tables,  agg^gate  about 
2,300,000  tons. 

The  foiiign-tonnage  movement  shows  an  increase  of  55  per  cent. 

There  are  1,217  vessels  owned  and  documented  in  this  collection  district,  repre- 
senting 107,420  net  roistered  tons. 

There  is  a  decided  decrease  in  the  imports  in  the  past  year,  most  noticeably  in  tin 
plate,  chloride  of  zinc,  coffee,  wool  dress  goods,  bananas,  spices,  and  sugars. 

In  the  matter  of  exports  a  most  desirable  increase  is  shown  to  the  extent  of 
$34,000,000,  notably  in  wheat,  com,  flour,  all  of  which  have  gained  from  100  to  200 
per  cent.  Rosin,  dried  apples,  oil  cake,  beef,  tallow,  lard,  pork,  cotton-seed  oil  show 
a  most  decided  increase,  while  there  is  a  perceptible  increase  running  through  80 
per  cent  of  the  entire  merchandise  exported. 

R^pectfully  submitted, 

Wm.  M.  Masinb, 

Ck>Ueotar. 

Col.  Wm.  p.  Craighill, 

Corps  of  Engineeri, 


I  2. 

IMPROVEMENT  OF  JAMES  RIVER,  VIRGINIA. 

The  improvement  was  regularly  nndertaken  by  the  TTnited  States  in 
1870.  A  small  sum  had  been  previously  expended  and  was  of  some 
advantage  to  navigation.  The  total  expended  by  the  United  States  to 
July  1, 1892,  has  been  $1,302,408.19.  In  addition  the  city  of  Eichmond 
has  expended  nearly  $500,000,  but  in  the  last  five  years  only  about 
$50,000,  and  this  near  the  wharves  of  the  city. 

When  the  improvement  was  undertaken  by  the  Government  naviga- 
tion was  obstructed  by  sunken  vessels,  by  remains  of  military  bridges, 
and  by  obstructions  put  in  the  river  during  the  late  war  to  prevent  the 
national  fleets  from  approaching  too  close  to  Bichmond.  There  were 
also  natural  obstructions. 

Bockett  Beef  and  Bichmond  Bar  had  only  7  feet  of  water  at  mean 
low  tide.  From  Warwick  Bar  (where  the  depth  was  13  feet)  to  Bich- 
mond the  channel  was  crooked  and  obstructed  by  dangerous  rocks  and 
ledges.  The  Dutch  Gap  Cut-off",  which  now  saves  5^  miles  of  difficult 
navigation^  was  not  then  open. 

The  original  project  was  to  secure  a  depth  of  18  feet  at  fiill  tide,  cor- 
responding to  14.5  feet  at  low  tide,  to  Bichmond,  with  a  channel  width 
of  180  feet  from  Harrison  Bar  to  Bichmond  docks,  the  excavation  in 
rock  to  be  18J  feet  at  full  tide.  This  plan  was  well  advanced  when 
Congress,  by  act  approved  July  5, 1884,  adopted  the  project  of  22  feet 
at  mean  low  tide  from  Bichmond  to  the  sea.  Operations  during  the 
past  year  have  been  conducted  in  accordance  therewith.  In  carrying 
it  out  further  a  large  amount  of  excavation  will  be  in  solid  rock,  and 
the  cost  will  necessarily  be  great.  The  width  to  be  given  to  the 
channel  is  400  feet  from  the  sea  to  City  Point,  300  feet  from  City  Point 
to  Drewry  Bluff',  and  200  feet  from  thence  to  Bichmond.    The  methods 
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employed  for  improving  the  river  consist  in  di*edging,  rock  excava- 
tion,  and  the  contraction  of  the  water  way  by  means  of  dikes  or 
jetties. 

Mr.  C.  P.  E.  Burgwyn  continued  the  resident  engineer  of  the  work 
until  December  1^  1891,  when  he  was  succeeded  by  Mr.  H.  D.  Whit- 
comb,  who  had  been  his  predecessor  for  a  number  of  years.  Tlie  de- 
tailed report  of  Mr.  Whitcomb  is  herewith. 

The  following  are  the  amounts  and  dates  of  appropriations  for  im- 
proving James  River,  Virginia: 

Jnlyll,  1870 $50,000  ,  Jane  14, 1880 $75,000 


March  3, 1871 
June  8,  1872.... 
March  3, 1873... 
June  23, 1874... 
March  3, 1875  . . 
August  14,  1876 
JnnelS,  1878... 
March  3;  1879  . . 


50,000  I  March3,1881 60,000 

50,000  '  August  2, 1882 75,000 

75,000  i  Julys,  1884 75,000 

Augu8t5,1886 112,500 

August  11,  1888 225,000 

September  19,  1«K) 200, 000 


50,000 
50, 000 
60,000 
70,000 
75,000 


Total 1,352,500 


Money  Hiatement, 

July  1,  1891,  balance  unexpended $142, 957.  a5 

June  30,  1892,  amount  expended  during  fiscal  year 98, 902. 6;* 

July  1, 1892,  balance  unexpended 44,055.02 

July  1,  1892,  outstanding  liabilities $2,000.00 

July  1, 1892,  amount  covered  by  uncompleted  contracts 33, 087. 44 

35, 087. 44 

July  1, 1892,  balance  available 8,967.58 

Amount  appropriated  by  act  approved  July  13, 1892 200, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1898 208, 967. 58 


(Amount  (estimated)  required  for  completion  of  existing  project 3, 536, 070. 45 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1894 - 400,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  propotals  for  conatruciion  of  a  railro<id  iracky  transfer  alip^  car  avd  caisson, 
improving  James  River,  Virginia,     Opened  October  15, 1891,  at  12:06 p,  m. 


No. 


Name  and  residence  of  bidder. 


2 
3 

4 
6 
6 
7 


George  Waehington  Donly,  Richmond, 

Yth 

C.  D.  Langhome,  Richmond,  Va  * 

W.  B.  Brooks.  Jr.,  Baltimore,  Md.t 

The  Tredegar  Company.  Richmond,  Va 

H.  Bnuniar  &  Bro.,  Baltimore,  Md 

Henry  IC.  DoremnJi.  Newark,  N.  J 

H.  T.MorriBon  A  Co.,  Petersburg,  Va  . , 


A~-l,000feetof 

railroad  track 

per  linear  foot. 


Price. 


4.95 


TotaL 


B— 

Transfer 
slip. 


C— 

Caisson. 


$5, 350. 00 
4, 950. 00 


6.75 


$3,  0(K).  00 
2, 9;».  J3 


$2,700.00 


2, 750. 00 


5, 750. 00 


3,600.00 


I  2,  HJ)fl.(K) 

'  2,9:)0.00 

2,476.17 


I)—    j    Cirand 
Car.    '    Total. 


IH750.00  111,383.33 
325.00  t 


575.00  I  12,775.00 
491.34    


*  Or  will  construct  railroad  track  and  slip  at  10  per  cent  on  cont  of  name. 

t  By  telegram  recelyed  at  11:17  a.  m.,  makes  his  bid  on  railroad  trauk  $5.95  per  linear  foot,  or  a  total  of 
16,950  for  ttiat  item. 


Available  for  contracts,  $15,000. 
Conlnraot  with  No.  2  for  items  A  and  B. 
Contract  with  No.  4  for  item  D. 
Contract  with  No.  7  for  item  C. 
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report  of  mr.  h.  d.  wmtcomb,  assistant  engineer. 

Engineer  Office^ 
Bichmond,  Fa,,  July  1, 1S9S, 

Colonel  :  I  have  the  honor  to  snbmit  the  following  report  of  operations  connected 
with  the  improvement  of  James  River  for  the  fiscal  year  ending  June  30,  1892. 

I  am  indebted  to  the  monthly  reports  of  Mr.  C.  P.  E.  Bargwyn,  my  predecessor  as 
assistknt  engineer;  and  to  Mr.  E.  G.  Higginbotham,  inspector^  as  to  operations  pre- 
vious to  December,  1891. 

SURVEYS  AND  TIDAL  OBSERVATIONS. 

A  very  complete  survery  was  made  in  September,  1891,  from  the  city  limits  to 
Goodes  Rocks,  which  was  continued  to  the  head  of  Richmond  Bar  in  January,  1892. 
Soundings  were  taken  at  intervals  of  10  feet  on  lines  20  feet  apart,  and  give  detailed 
information  as  to  the  condition  of  the  river  bed  in  that  distance. 

A  survey  was  made  of  Kingsland  Reach  previous  to  the  last  dredgins  done  and 
another  after  it  was  completed,  in  May,  1892.  Soundings  were  also  taken  in  Sep- 
tember, 1891,  and  in  Mav,  1892,  between  the  wing  dams  m>m  the  head  of  Richmond 
Bar  to  Drewry  Bluff,  and  several  lines  of  soundin^gs  at  intervals  of  10  feet  on  the  site 
o f  the  military  obstructions  of  1861-65  at  Drewry  Bluff.  Soundi ngs  were  also  taken  in 
Dutch  Gap  before  and  after  the  recent  dredging  there.  The  positions  of  all  these 
with  those  of  some  other  minor  surveys,  except  the  first  in  Kingsland  Reach,  were 
measured  between  established  points  by  a  graduated  wire,  and  on  other  surveys 
with  the  position  of  soundings  determined  by  angles,  as  at  Wards  Reach,  a  cross  over 
shoal  between  Drewry  and  Chaffin  Bluffs. 

Tidal'observations  were  taken  at  ten-minutes  intervals,  day  and  night,  during  the 
month  of  August,  1891,  at  Warwick  Bar,  Dutch  Gap,  City  Point,  Sandy  Point,  Kings 
Mill  Wharf,  and.  Cape  Charles,  and  at  intervals  of  about  5  miles  between  Richmond 
and  Newport  News,  for  one  tide,  accompanied  with  observations  on  the  currents. 

These  sufveys  and  cun*ent  observations  were  made  under  the  personal  direction  of 
Mr.  Higginbotham. 

DBBDGINO  AND  OTHER  WORK. 

At  the  beginning  of  the  fiscal  year  work  was  being  prosecuted  under  a  contract 
with  Mr.  C.  D.  Langhome  for  excavation  at  several  points  between  Richmond  and 
the  lower  part  of  Kingsland  Reach ;  and  with  Mr.  W.  Hampton  Curtis  for  wing 
dams  at  Wilton. 

CITY  LIMITS  TO  GOODES  ROCKS. 

Mr.  Langhome  completed  his  contract  for  dredging  between  the  city  limits  and 
Stearns  Dike  in  Jnly,  1891,  having  excavated  6,673  cubic  yards  of  disinte^a ted  and 
154.2  cubic  yards  of  solid  rock  in  this  year,  making  a  total  of  30,724.8  cubic  yards  of 
disintegrated  and  478  cubic  yards  of  solid  rock  on  this  section. 

He  had  completed  his  contract  from  Steams  Dike  to  Goodes  Rocks  in  the  previous 
fiscal  vear.  Under  the  contract,  the  United  States  were  to  do  any  blasting  necessary 
at  rocky  points  above  Goodes  Rocks.  The  dredges  were  worked  over  the  areas  cov- 
ered by  the  contract,  making  the  ftdl  depth  of  22  feet  in  many  places,  but  quite  a 
number  of  areas  remain,  too  nard  to  be  removed  by  the  dredges  employed.  N<»  drill- 
ing or  blasting  was  done  by  the  United  States,  as  the  total  cubic  yards  specified  in 
the  contract  had  been  removed. 

A  supplementary  contract,  modifying  the  former,  was  approved  March  26,  1892. 
under  which  work  was  immediately  resumed  on  the  lower  of  these  two  sections,  ana 
later  on  the  other.  Under  this  9,140.4  cubic  yards  of  disintegrated  and  48.1  cubic 
yards  of  bowlders  classed  as  solid  rock  have  been  removed. 

It  seems  probable  that  the  disintegrated  rock  mentioned,  a  granite  or  gneiss,  is 
softened  to  a  limited  depth  in  many  places  when  exposed  to  the  current,  and  that  a 
dredge  can  often  remove  an  additional  foot  or  so  of  material  after  an  exposure  of  a 
few  mouths,  which  had  been  previously  too  hard.  There  is  a  limit  to  this  process  of 
softening  in  approaching  the  underlying  solid  rock,  which  rises  to  near  the  present 
bottom  in  many  places. 

The  amount  to  be  expended  on  these  two  sections  by  the  supplementary  contract 
is  not  to  exceed  $15,000,  including  the  expense  incurred  by  the  United  States  in 
drilling  and  blasting.  The  intention  of  the  contract  is  to  open  a  channel  above 
Richmond  Bar  at  least  60  feet  wide  by  18  feet  deep  at  low  tide.    The  same  contract 


APPENDIX    I — ^REPOBT  OF   COLONEL  CRAIQHUiL.  1015 

redacee  the  quantity  of  Band  to  be  di«dffed  below  Richmond  Bar  from  102,^)0  t^ 
25y000  cubic  yards,  and  limita  the  expenaitore  at  Goodea  £ooka  under  it  to  $18,000. 

OOODSa  BOCKS. 

Operatione  from  the  former  fiscal  year  were  oontinued  on  the  new  ehannel  until 
November  1, 1891,  and  incladed  drilling  and  blasting  by  the  contractor,  as  well  as 
dredging. 

Work  was  resumed  in  March,  1892,  under  the  supplementary  contract,  and  is  still 
in  progress,  and  until  June  27,  1892,  was  confined  to  removing  the  ddbris  from  the 
bliuting  of  1891  and  previous  years.  Drilling  and  blasting  are  now  resumed,  and 
about  ^0  cubic  yards  of  bottoming  remain  to  be  removed  before  the  full  depth  of  22 
feet  is  attained  in  this  new  channel. 

The  contractor  has  also  dredged  2,099.6  cubic  yards  of  disint^^ated  rook  and  147.3 
cubic  yards  of  solid  rock  (under  the  supplementary  contract)  m  a  channel  connect- 
ing the  cut  last  mentioned  with  that  over  Richmond  Bar.  All  the  rock  taken  from 
the  new  channel  was  placed  on  the  wing  dams  and  training  walls,  mainly  at  Wilton 
and  Kingsland  Reaoh. 

OOODS8  ROCKS  TO  RANDOLPH  FIJITS.  > 

The  contractor  worked  from  July  17  to  October  31, 1891,  in  deepening  the  chaii<- 
nels  at  the  head  of  Richmond  Bar  and  opposite  the  monitor  fleet  at  Randolph  Flats. 
Hard,  disintegrated  rock  was  found  for  a  short  distance  at  the  head  of  Richmond 
Bar  at  depths  of  16  feet  and  over.  This  cat  was  continued  for  only  900  ioet,  and 
was  mainly  in  coarse  gravel  and  cobble^  containing  some  large  bowlders.  Ten  thou- 
sand and  sixty-nine  and  six-tenths  cubic  yards  were  removed,  of  which  722.8  cubio 
yards  were  in  bowlders  classed  as  solid  rock. 

The  material  in  Randolph  Flats  was  sand  overlying  coarse  gravel  and  cobble, 
containing  bowlders  and  small  areas  of  disintegrated  rock,  at  from  20  to  22  feet  be- 
low low  tide.  The  amount  removed  here  was  31,601  cubic  yards,  of  which  163.8 
cubic  yards  were  classed  as  solid  rock.  A  further  amount  of  2,581.4  cubic  yards  of 
sand  and  gravel  were  dredged  from  the  lower  part  of  this  shoal  in  March,  1^. 

KIMOSLAIO)  REACH. 

The  contractor,  Mr.  C.  D.  Langhome,  began  dredginfr  a  channel  through  this  shoal 
in  November,  1891,  and  completed  his  contract  in  Iiebrnary,  1892.  He  removed 
45.050.8  oubie  yards,  including  132  cubic  yards  of  bowlders  classed  as  solid  rock. 
This  shoal  is  a  cross-over  where  the  river  had  a  width  of  1,000  feet,  and  has  been  one 
of  the  most  annoying  to  navigation,  especially  after  great  freshets.  The  current  is 
now  confined  between  brush  training  walls  550  feet  apart,  and  a  channel  200  by  22 
feet  has  been  dredged  between  them.  The  core  of  the  oar  was  of  heavy  gravel  ami 
cobble.  It  is  expected  that  the  contraction  now  made  will  maintain  the  channel.  A 
levee  on  the  right  bank  was  estimated  for  in  1877,  after  the  great  freshet  of  that 
year,  to  prevent  such  a  diversion  of  the  current  as  then  occurred,  and  may  yet 'foe 
found  important.  Two  openings  in  the  training  walls,  aggregating  430  feet,  left  for 
the  deposition  of  dredged  material  behind  them,  should  be  closed,  and  it  may  be 
necessary  to  further  strengthen  the  brush  work  with  stone  from  excavations  near  the 
city.  The  remains  of  two  sunken  vessels  which  partly  obstructed  the  new  channel 
were  removed  by  the  United  States  in  April,  1892. 

DUTCH  GAP.     . 

A  contract  was  made  in  February,  1892,  with  Mr.  C.  T.  Caler  for  the  removal  of 
not  exceeding  15,000  cubic  yards  from  the  slide  of  1889  in  Dutch  Gap.  The  contract 
was  finished  May  4, 1892,  by  the  removal  of  13,545.4  cubic  yards.  The  slide  is  now 
removed  to  a  depth  of  18  feet  in  the  fairway,  and  to  from  10  to  14  feet  for  the  re- 
mainder. The  surface  width  of  the  cut  is  now  515  feet  at  the  upper  entrance  and 
330  feet  at  the  narrowest  point,  which  is  near  the  lower  entrance.  The  18  feet  con- 
tours are  320  feet  apart  at  the  former  and  190  feet  at  the  latter  with  a  channel  depth 
of  more  than  20  feet  in  each  case.  There  is  a  fairway  entirely  through  the  cut  100 
feet  wide  by  over  18  feet  deep ;  but  at  the  upper  entrance  there  is  a  shoal  area  of 
20,000  square  feet,  left  in  former  dredging,  witn  less  than  18  feet  depth,  and  m  this 
an  area  of  800  square  feet  with  less  than  15  feet,  one  sounding  being  13.7  at  low  tide. 
There  are  18  feet  or  more  on  each  side  of  this  shoal  area.  The  bottom  of  this  cut  is 
a  very  hard  clay,  dredged  with  difiiculty  unless  loosened  by  explosives.  Further 
reference  to  tiiis  cut  ai^  vicinity  is  made  elsewhere. 
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WUra  DAMS  AT  WILTOK. 


These  were  completed  in  August,  1891,  by  Mr.  W.  Hampton  Curtis,  contractor. 
They  are  thoroilghly  well  built  and  protected  with  stone.  They  are  all  on  the  left 
bank  and  their  numbers  and  lengths  are  as  follows : 

Feet. 

63.8 

86.5 

143.2 

195.8 

246.5 

264.6 

No.  132 254.8 


No.  114. 
No.  116. 
No.  118. 
No.  120. 
No.  124 
No.  128. 


No.  134. 
No.  138. 
No.  142. 
No.  146. 
No.  150. 


Feei- 

222.4 
170. 8 
182.8 
225.0 
205.3 


Totallength 2,257.0 


TRANSFER  SUP.   ETC. 

This  work  was  designed  to  facilitate  the  distribution  behind  the  dikes  of  material 
dredged  between  Ridlimond  Bar  and  Falling  Creek,  a  distance  of  nearly  4  nulea, 
where  tl^e  river  bed  is  of  sand  mainly. 

It  consists  of  a  railway  of  standard  gauge  about  1,300  feet  long  and  8  feet  above 
high  tide,  built  on  a  pile  causeway^  with  an  incline  to  the  river,  on  a  grade  of  about 
2  ^er  cent,  where  it  will  connect  with  a  barge  rising  and  falling  with  the  tide.  To 
this  scows  with  loaded  cars  can  be  brought  and  ^ence  taken  by  a  locomotive  to 
the  dumping  ground. 

The  railway  was  built,  under  a  contract  with  Mr.  C.  D.  Langhome,  between  No- 
vember, 1891,  and  April,  1892.  All  the  materials,  including  the  rails  and  fastenings, 
were  furnished  by  the  contractors,  and  the  whole  work  is  strictly  up  to  requirement. 

The  barge  or  caisson  was  built  under  a  contract  with  Messrs.  H.  T.  Morrison  A 
Co.,  of  Petersburg,  Va.,  and  is  also  in  every  roHpect  according  to  contract. 

The  locomotive,  a  second-handed  tank  engine,  weighing,  with  fuel  and  water, 
36,250  pounds,  which  had  been  put  in  good  ord^r  before  its  purchase,  was  furnished 
by  the  Tredegar  Company,  who  also  furnished  a  model  iron  dumping  car. 

About  twenty  dumping  cars  will  be  needed  to  keep  two  ordinary  dredges  sup- 
plied. 

Amount  dredged  during  the  year. 


Locality. 


Sand, 

gravel,  and 

clay. 


City  limits  to  St«arn8  Dike  . . . 
Steams  Bike  to  Goodea  Kocks 

Goodies  Bocks 

Richmond  Bar 

Rabdolph  FUts 

Kingsland  Beach 

Dutch  Gap 


Total 


CHtb.  yardt. 


9, 342. 8 
34, 018. 6 
44, 918.  8 
13,645.4 


Decom> 
posed  rook. 


Ouh.  yards. 

10, 620. 5 

5, 102. 9 

4,244.9 


101,825.6 


20,058.3 


Solid  rook. 


Ouh.  yatdi, 
162.0 
40.8 
6,044.8 
722.8 
163.8 
132.0 


6,265.7 


FRSSHBT8. 


No  heavy  freshets  have  occurred.  The  following  rises  have  been  noted  above  low 
tide: 

Feet. 

August  25, 1891 8.3 

January  16, 1892 13.6 

January  21,  1892 11.6 

March  1,1892 : 7.8 

March  10, 1892 8.7 

April  24, 1892 9.4 

^rhe  completion  of  the  work  in  KingHlanil  l^each  and  the  farther  removal  of  the 
slide  of  1889  in  Dutch  Gap  have  been  of  benefit  to  navigation.  The  depths  of  chan- 
nels elsewhere  have  generally  been  maintained  with  some  improvement  due  to  con- 
traction and  dredging.  The  work  done  in  the  rocky  bottom  for  2  or  3  miles  below 
Bichmond  has  been  a  further  progress  towards  a  wider  and  deeper  channel  there, 
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but  no  improyement  in  available  depth  from  the  sea  to  the  eity  can  be  reported  from 
tiie  l98t  year,  which  was  16^  feet  at  fall  tide. 

All  the  depths  mentioned  in  this  re]>ort,  except  when  otherwise  specified,  are 
referred  to  the  datum  line,  which  is  mean  low  tide;  and  the  widths,  surfaces,  and 
areas  in  cross  section  and  heights  of  freshets  are  also  given  for  the  same  stage  of 
water. 

The  mean  rise  and  fall  of  tide  at  Bichmond  is  3.6  feet;  at  City  Point,  2.5  feet; 
at  the  Junction  with  the  Chickahominy,  2  feet;  and  at  Newport  News,  2.5  feet. 

Returning  to  this  work  after  an  interval  of  ten  years,  in  which  the  plan  of  the 
improvement  has  been  considerably  enlarged  by  law,  and  large  amounts  of  work 
done  in  excavation  and  in  constructing  regulating  dikes  and  wing  dams,  it  bas  been 
necessary  for  me  to  examine  the  successive  maps  and  reports  made  in  the  interval 
and  before  in  order  to  learn  what  has  been  done  from  year  to  year  and  the  results. 
Some  of  the  more  important  facts  collected  in  this  way  are  ^own  in  this  report  and 
more  clearly  in  the  appended  maps  and  statements.  The  progress  of  the  improve- 
ment, especially  in  the  14  miles  nearest  Bichmond,  has  been  steady,  and  appears  to 
be  permanent. 

The  characteristics  of  James  River  have  been  stated  in  your  previons  rei>orts,  and 
only  a  brief  description  will  be  given  now. 

llie  river  begins  at  the  confluence  of  the  Jackson  and  Cowpasture  rivers,  a  few 
miles  east  of  Clifton  Forge,  in  Alleghany  County,  Va.,  and  is  234^  miles  long  to  the 
head  of  tide  at  Richmond.  In  this  distance  it  falls  l,018i  feet,  an  average  of  4.34  to* 
the  mile,  and  in  the  last  10  miles  above  tide-water  it  falls  124  feet  over  a  bed  of 
granitic  rock.  The  tributaries  mentioned  have  their  sources  on  the  eastern  slope  of 
the  Alleghany  Mountains  and  in  ridges  parallel  to  and  eastward  of  that  range. 

The  James,  at  Richmond,  carries  Uie  drainage  of  more  than  7,000  square  miles, 
and  that  which  enters  the  river  below  Richmond  makes  the  total  area  drained  about 
10,500  square  miles.  Perhaps  one-half  of  this  area  is  mountainous,  and  the  discharge 
is  subject  to  great  fluctuations  and  to  violent  freshets,  which  have  been  frequent  in 
recent  years. 

The  lowest  gauging  noted  was  in  1881,  when  the  city  engineer  found  it  800  cubic 
feet  a  second.  His  estimate  of  the  normal  low-water  discharge  is  1,332  cubic  feet. 
In  the  freshet  of  November,  1877,  wiiich  was  28.6  feet  above  datum  line  at  Rocketts, 
Richmond,  the  highest  rise  of  which  there  is  an  authentic  record,  it  is  probable  that 
the  discharge  at  tue  height  of  the  freshet  was  200,000  cubic  feet  a  second. 

The  fall  below  Richmond  is  inconsiderable  at  ordinary  stages.  It  amounts  to  less 
than  three-tenths  of  a  foot  in  the  14  miles  to  Dutch  Gap,  and  can  scarcely  amount  to 
a  foot  in  the  whole  distance  to  Newport  New^. 

For  7  miles  below  Richmond  the  nver  flows  directly  south  with  slight  curvature ; 
it  then  turns  eastward  and  is  very  tortuous  to  its  Junction  with  the  Appomattox,  30 
miles  below.  In  the  remaining  97  miles  to  its  mouth  there  are  several  bends,  but 
the  curvature  is  much  less  than  in  the  middle  section. 

The  physical  conditions  of  the  river  in  tide  waters  are  well  and  concisely  stated 
by  Mr.  Burgwyn  in  his  report  of  1882  to  Capt.  Thomas  Turtle,  Corps  of  Engineers, 
nmde  after  the  elaborate  survey  of  1881,  about  as  follows : 

''From  these  considerations  it  appears  that  the  river  has  three  distinct  conditions 
of  location.  The  first  is  where  the  river  is  subject  to  freshet  action  exclusively. 
The  third  ia  where  the  river  is  entirely  governed  bv  tidal  considerations,  and  a  mid- 
dle sectim  where  first  the  tides  and  tnen  freshets  have  the  ^eater  influence.  The 
boundaries  of  these  sections  so  blend  into  one  another  that  it  is  not  possible  to  define 
their  limits  exactly,  and  they  probably  vary  with  each  particular  freshet ;  but  as 
the  river  suddenly  deepens  at  Drewry  Bluff  and  maintains  this  depth  for  some  dis- 
tance, this  is  taken  as  the  end  of  the  first  section.  The  second  naturally  ends  at 
City  Point,  and  the  third  extends  from  thence  to  the  sea.'' 

For  nearly  2  miles  below  the  city  limits  the  bed  of  the  river  is  in  rock,  mainly  soft 
or  disinte^ated  granite  containing  hard  bowlders  of  considerable  size  and  reefs  of 
hard  granite  or  gneiss ;  the  most  considerable  of  which  is  known  as  Qoodes  Rocks. 
This  rooky  bed  was  formerly  covered  with  a  stratum  of  sand,  also  containing  many 
bowlders.  The  sand  has  been  almost  completely  swept  off  by  the  current  caused  by 
works  of  regulation,  and  the  bowlders  in  and  near  the  channel  have  been  removed  by 
dred^s  and  other  appliances. 

This  rocky  bed  is  about  16  feet  below  datum  line  at  the  head  of  Richmond  Bar, 
and  thence  slopes  rapidly  to  more  than  22  feet,  and  afterward  makes  its  appearance 
in  a  few  isolated  points  only,  of  small  area  and  of  no  obstruction  to  the  cbaDuel. 

From  Richmond  Bar  to  the  end  of  the  first  section,  mentioned  by  Mr.  Burgwyn, 
the  river  bed  is  in  sand  resting  at  varying  and  generally  increasing  depths  on  a  bed 
of  coarse  gravel,  containing  some  large  bowlders,  and  for  a  short  distance  below  the 
bar  of  small  areas  of  soft  rock  20  or  more  feet  below  low  tide. 

The  bar  itself,  except  at  its  head,  is  now  of  compact  gravel  and  cobble,  with  the 
usual  large  bowlders.  It  was  formerly  covered  with  from  7  to  8  feet  of  sand,  which 
has  been  entirely  swept  away  from  between  the  works  of  contraction. 
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In  the  rocky  section  above  the  bai  the  work  of  improvement  is  now  excluBively  in 
excavation,  althon^h  the  width  of  the  river  has  been  contracted  by  dikes  and  wing 
damSy  owing  to  which  the  channels  when  evenly  cut  to  a  regular  depth  are  not  liable 
to  obstructions  by  deposits  from  the  river.  In  the  remaining  part  of  the  first  sec- 
tion mentioned  above,  the  improvement  has  been  made  by  contraction  aided  by 
dredging. 

Between  Drewry  Bluff  and  City  Point  the  river  is  generally  of  considerable  depth, 
with  shoal  areas  at  intervals,  almost  always  where  the  current  cbanges  from  one 
bank  to  the  other,  where  also  the  river  surface  exceeds  its  averace  width.  From 
experience  with  tnree  of  these  shoals  it  is  clear  that  contraction  rather  than  dredg- 
ing is  needed  on  this  part  of  the  river.  Below  City  Point  the  river  becomes  broader 
and  deeper,  rather  an  estuary  than  purt  of  the  river.  The  shoals  which  require  deep- 
ening are  few,  although  individually  they  are  of  greater  extent  than  those  between 
Drewry  Bluff  and  City  Point.  , 

From  experience  thus  far,  it  is  probable  that  channels  of  the  desired  depth  can  be 
maintained  more  economically  by  occasional  dredging  than  by  the  construction  of 
dikes,  but  experience  has  been  limited  with  channels  cut  deeper  than  18  feet  below 
datum  line,  and  regulating  works  may  be  found  more  economical  than  dredging  in 
the  maintenance  of  some  of  the  channels  when  dredged  to  the  enlarged  plan. 

BISTORT  OF  THE  OCPROVSMEinr. 

The  river  was  surveyed  by  Claudius  Crozet  in  1826  under  the  direction  of  the 
board  of  public  works  of  Virginia,  but  no  action  was  taken  as  the  result  of  it. 
Another  survey  was  made  by  Capt.  Howard  Stansbury,  Assistant  U.  8.  Engineer,  in 
1836,  and  a  third  in  1852  by  the  U.S.  Coast  Survey.  In  the  last-named  vear  Congress 
made  an  appropriation  of  $45,000  for  the  improvement  of  the  James  and  Appomattox 
rivers.  One-half  of  this  was  expended  on  the  James  under  the  direction  of  Col.  De 
fiussy  on  behalf  of  the  United  States,  who  was  aided  by  a  committee  of  Richmond 
city  council^  the  city  having  appropriated  $21,300  to  the  work.  This  expenditure 
was  of  considerable  advantage,  in  the  removal  of  the  more  dangerous  rocks  and  in 
maintaining  somewhat  deeper  channels  over  the  bars.  The  appropriation  was  ex- 
hausted in  1855.  After  that  some  work  was  done  by  the  city,  but  no  further  aj^pro- 
priation  was  made  by  Coujnress  until  1870.  In  that  year  Congress  appropriated 
$50,000  and  the  city  $250,000.  A  large  part  of  the  latter  was  expended  in  dredges 
ima  other  machinery,  and  in  acquiring  the  land  for  Dutch  Gap  Cut*off.  The  Con- 
gressional appropriation  was  maiuly  expended  in  removing  obstructions  placed  in  the 
river  during  the  civil  war  and  in  opening  Dutch  Qap  Cut-off. 

The  obstructions  were  lines  of  cnbs  and  sunken  vessels  placed  by  the  Confederate 
authorities  at  Warwick  Bar,  Drewry  Bluff,  and  Kingsland  Reach,  and  military 
bridges  above  Drewry  Bluff.  These  were  removed  sufficiently  so  as  not  to  interfere 
with  navigation,  and  some  of  them  completely.  A  cut  through  the  narrow  neck  at 
Dutch  Gap  had  been  made  by  the  forces  under  Gen.  B.  F.  Butler  during  the  civil 
war,  but  was  too  colitracted  for  the  passage  of  large  vessels,  and  a  causeway  had 
been  built  across  the  upper  entrance.  This  was  washed  out  by  the  freshet  of  1870, 
and  the  cut  was  then  enlarged  and  deepened  by  the  United  States. 

Tlie  survey  made  under  your  instructions  in  1874  by  Mr.  WUliam  Popp  was  more 
in  detail  than  any  which  preceded  it,  and  remains  the  standard  to  which  others  on 
this  part  of  the  river  are  usually  referred.  It  showed  that  the  obstructions  placed  in  the 
river  did  no  permanent  injury  to  its  navigation.  The  depths  on  Richmond  and  War- 
wick bars  were  practically  the  same  in  lB36,  1852,  and  1870.  The  crest  of  Warwick 
Bar  had  moved  2,000  feet  above,  but  its  depth  was  the  same  as  formerly  at  the  old 
site.  The  only  material  change  noted  was  in  Trent  Reach,  in  the  bend  cut  off  by 
Dutch  Gap,  which  in  1852  had  a  depth  of  10  feet,  and  but  8  feet  in  1874  a£te]&  some 
dredging.  This  change  may  have  followed  the  opening  of  Dutch  Gap  Cut  Off*,  which 
cans^  a  diversion  of  part  of  the  river. 

A  great  freshet  occurred  on  September  5,  1870.  It  rose  to  27  feet  above  low  tide 
at  Rocketts :  as  results  the  depths  on  Richmond  Bar  and  in  Trent  Reach  were  reduced 
to  7  feet  and  correspondingly  at  some  other  points.  The  larger  New  York  steam- 
Hhips  ceased  to  run  to  the  city  for  several  months. 

Such  was  the  condition  of  the  river  in  1870,  before  the  recent  work  of  improvement 
was  begun;  and  the  channel  limited  in  depth  to  10^  feet  at  full  tide  for  14  miles 
below  the  city,  was  further  impaired  by  obstructions  natural  and  artificial,  by 
bowlders  and  wrecks  and  sunken  cribs  ana  vessels.  The  artificial  obstructions  were 
removed  by  the  United  States,  as  before  stated.  The  dredging  through  the  shoals 
was  at  first  done  by  the  city,  the  intention  being  to  get  15  feet  at  full  tide  from  below 
Richmond  Bar.  Dikes  were  also  begun  to  regulate  the  river  widths  and  close  minor 
channels,  as  at  Drewry  Island,  and  to  retain  the  material  excavated  from  the  main 
channel. 

A  cut  was  made  through  Richmond  Bar  75  feet  wide  by  11^  feet  deep  at  low  tide^ 
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but  at  the  date  of  the  tarvey  in  1874  this  had  been  rednced  to  8^  feet  by  depositA 
from  the  river.  The  mean  surfsM^e  width  on  this  bar  in  1874  was  1,022  feet,  and  itti 
mean  area  in  croes-section  6,331  aqaare  feet.  Its  mean  depth  was  6.45  feet  and  its 
available  depth  for  navigation  in  a  channel  80  feet  wide  was  8.2  feet  at  mean  low 
tide.    The  condition  of  tnis  and  other  shoals  above  Drewry  Bluff  at  this  time  com- 

Eared  with  1890  are  given  in  Statement  A,  appended.  The  aim  of  the  improvement 
ad  now  been  fixed  by  the  enjnneer  ofiQcer  in  charge  to  obtain  18  feet  at  fuU  tide 
from  the  sea  to  Richmond,  witn  a  depth  of  not  less  than  15  feet  at  low  tide  in  rock. 
The  width  of  the  channel  was  to  be  180  feet. 

In  1874  a  dike  was  built  on  the  left  bank  at  Richmond  Bar,  contracting  the  river 
width  to  900  feet,  and  a  channel  120  feet  wide  by  15  feet  deep  was  dredged.  This 
gave  an  area  in  cross  section  between  the  dike  and  the  right  bank  of  6,639  square  feet. 
The  freshet  of  February,  1875,  14.4  feet  above  datum  line,  reduced  the  depth  again 
to  Hi  feet,  and  this  for  a  narrow  strip,  and  the  area  to  6,165  feet.  In  July,  1875,  a 
training  wall  of  stone  and  timber  win^  dams  were  constructed  on  the  right  bank, 
covering  about  1,100  feet  of  the  bar,  which  reduced  the  width  uniformly  to  775  feet. 
The  wing  dams  were  built  to  the  level  of  hiffh  tide  at  their  channel  ends,  and  about 
1  foot  higher  at  the  shore.  No  further  dreugiug  was  done  at  the  time.  There  was 
BO  rise  in  the  river  for  several  months,  and  no  eifect  of  the  tidal  current  was  noted 
oth«r  than  a  rounding  out  of  the  bed,  which  still  showed  traces  of  the  last  previous 
dredging.  The  river  rose  8i  feet  above  its  usual  stage  in  March^  1876,  and  was  above 
its  ordinary  stage  for  more  than  a  week.  The  result  was  an  increase  in  depth  of 
channel  to  12  feet,  and  an  increase  in  average  area  to  6,590  feet.  After  this  the  widths 
on  this  bar  were  further  contracted  from  time  to  time,  until  the  present  widths  of 
from  426  to  467  feet  were  attained  in  1881 ;  intended  to  produce  the  depth  of  15  feet 
as  required  by  the  plan  of  that  date. 

This  depth  was  attained  and  has  since  been  maintained,  but  no  dredging  has  mate- 
rially increased  it,  except  temporarily,  nor  has  the  area  of  1876  been  exceetled.  The 
meau  cross  section  for  the  bar  3,500  feet,  long  is  now  6,211  feet,  with  a  maximum  of 
6,544  and  a  minimum  of  5,686.  There  is  a  wide  channel  over  it  with  not  less  than 
15  feet  at  low  tide.  The  material  remaining  is  such  as  yields  slowly,  if  at  all,  to 
the  currents.  A  further  contraction  will  doubtless  maintain  a  deeper  channel,  but 
dredging  is  necessary  to  obtain  it. 

Contraction  by  wing  dams  aud  dikes  were  made  on  other  shoals  as  far  down  as 
Warwick  Bar  before  1881,  and  with  good  results.  During  this  time  also  the  channel 
through  the  section  above  Richmond  Bar  was  widened  and  deepened,  and  included 
also  channels  through  Rockets  Reef  and  Gillies  Creek  shoals,  which  are  within  the 
city  limits.  No  considerable  work  has  been  done  for  a  few  years  past  by  the  United 
States  within  the  city  limits,  and  this  part  of  the  river  is  now  in  charge  of  the  city 
engineer  through  the  James  River  improvement  committee. 

The  channels  at  Varina  and  Curies  Neok,  which  are  between  Dutch  Gap  and  City 
Point,  and  those  at  Harrison  Bar,  Swan  Point,  and  Goose  Hill  Flats,  which  are  below 
City  Point,  were  deepened  to  18  feet.  Wing  dams  were  constructed  at  Varina  which 
caused  a  considerable  improvement,  even  in  the  dredged  channel  and  elsewhere,  up  to 
as  late  as  1884.  At  some  later  date  the  upper  dams,  which  had  not  been  revetted 
with  stone,  were  much  shortened  by  a  freshet,  and  changes  were  made  in  their  shore 
ends  which  may  have  further  impaired  their  efficiency.  The  channel  is  now  shoal- 
ing  wherever  tne  winj|[  dams  were  shortened,  but  not  elsewhere.  The  channel  at 
Curies  Neck  is  also  silting  up  and  returning  to»its  former  condition.  The  available 
depth  has  been  reduced  from  18  feet,  to  which  it  had  been  dredged,  to  about  15^ 
feet,  &s  found  by  the  survey  of  1890.  The  shoal  is  at  a  crossover  with  the  usual  ac- 
companiment of  more  than  the  average  width.  The  means  were  not  at  command  in 
1881  for  contraction  as  well  as  dredging,  aud  it  was  hoped  that  dredging  would  suf- 
fice. It  is  evident  that  on  all  the  shoals  between  Richmond  and  City  Point,  which 
are  formed  by  matter  now  transported  by  the  river,  a  contraction  of  the  sectional  area 
is  needed  to  maintain  a  deeper  channel  than  has  been  formed  by  nature,  and  that  in 
most  cases  the  depth  required  by  the  plan  of  improvement  may  be  had  by  contrac- 
tion alone,  although  it  would  be  hastened  by  dredging ;  and  dredging  may  be  found 
necessary  within  limited  areas. 

The  clrannelB  at  Harrison  Bar  and  Goose  Hill  Flats,  which  are  below  City  Point, 
show  some  changes  since  they  were  dredged  to  18  feet  in  1880.  The  crest  of  the  for- 
mer has  lowered  a  little,  while  the  flat  opposite  Westover,  over  a  mile  below,  shows 
but  17.2  feet  in  places.  The  upper  entrance  to  the  channel  through  Goose  Hill  Flats 
is  narrowed,  but  retains  its  full  depths. 

The  middle  section  of  the  channel  for  2,000  feet  has  shoaled  so  that  in  spots  there 
are  but  little  over  17  feet.  The  channel  at  Swan  Point  was  deepened  from  18  feet  in 
1880  to  over  20  feet  in  1885,  and  has  not  been  examined  since. 

A  very  thorough  examination  of  the  river  was  made  in  1881,  under  your  direction, 
in  compliance  with  a  resolution  of  Congress  directing  a  report  on  the  practicability 
and  cost  of  deepening  the  channel  from  the  sea  to  Richmond  to  25  feet  at  full  tide. 
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The  eatimate  for  thir  wae  submitted  in  your  report  of  1882,  and  Congress  adopted  the 
plan  in  July,  1884. 

Since  then  the  work  has  been  prosecated  with  that  end  in  view. 

The  most  tedious  part  of  the  work  is  in  the  rocky  bed  for  2  miles  below  the  city 
limits.  Work  was  begun  at  Goodes  Rocks,  the  largest  area  of  solid  rock,  in  1884. 
The  channel  lines  were  moTed  50  feet  to  the  right  to  give  greater  directness  to  the 
current  and  allow  blasting  to  be  done  with  less  danger  to  navigation.  The  cut  is 
now  55  feet  wide  and  about  500  feet  long  in  the  most  solid  part  of  the  reef.  It  should 
be  made  at  least  100  feet  wide  before  it  is  opened  to  navigation.  Between  this  cut  and 
Richmond  Bar  below,  and  also  between  it  and  the  city  limits  above,  a  large  percent- 
age has  already  been  exoavated  to  a  depth  of  18  feet  and  a  considerable  area  to  22 
feet.  The  quantities  remaining  between  the  city  and  bar  are  as  follows  for  the  widths 
and  depths  of  channel  stated: 


Locality. 


City  limits  to  Goodes  Bockn 

Through  Goodes  Rocks  to  Richmond  Bar 

Totid 


Widths  and  depths. 


200  by  22 


325,571 
82,092 


888,263 


150  by  22 
feel 


OuMeyds. 

210,071 

30,160 


250,140 


100  by  22 
feet. 


Oubicti*' 


20,826 


20, 


A  channel  150  feet  wide  and  18  feet  deep  above  Goodes  Rooks  contains  but  70,812 
cubic  yards  in  place,  as  against  219,971  cubic  jards  for  the  fall  depth.  There  are 
reasons  for  not  pushing  the  excavation  on  this  part  of  the  river  to  the  fall  depth 
at  once,  except  in  solid  rock,  which  can  not  be  removed  without  blasting.  One  of 
these  reasons  has  been  given  already;  another  is,  that  an  additional  depth  of  even  a 
foot  is  a  great  benefit  to  navigation  and  may  be  attained  with  the  means  afforded  by 
Congress  from  time  to  time,  while  the  talX  depth  can  not  be,  except  in  patches.    A 

greater  width  rather  than  a  large  increase  in  depth  is  now  needed  below  the  city 
mits,  where  the  channel  of  about  16  feet  depth  is  now  but  80  feet  wide  for  some 
distance.    In  solid  rock  which  is  not  softened  by  exposure,  where  blasting  is  neces- 
sary, the  excavation  should  be  carried  to  the  fuU  depth,  and  this  has  been  the  prac- 
tice on  this  inrprovement. 
The  proportion  of  solid  rock  excavated  at  Goodes  Rocks  was  54.2  per  cent  in  the 

Sast  year;  while  above  it  was  bnt  1.25;  the  remainder  in  each  case  being  soft  rock, 
ut  no  blasting  was  done  in  the  latter  part,  the  solid  rock  measured  consisting  of 
bowlders.  If  the  hard  rock  had  also  been  removed  its  percentage  would  perhaps 
have  been  20.  The  cost  of  solid  as  compared  with  soit  rock  in  the  past  year  has 
been  from  5i  to  nearly  14  to  1  a  cubic  yara. 

It  has  been  stated  that  the  widths  between  the  dikes  and  wing  dams  on  Richmond 
Bar  were  intended  to  maintain  a  channel  of  15  feet  depth ;  which  was  the  scope  of 
the  improvement  at  the  time;  the  widths  between  the  works  of  regulation,  built 
since  1884  for  the  present  plan,  are  much  narrower.  A  cut  was  dredged  through  this 
bar  in  1889-^90  to  a  depth  of  about  20  feet,  and  a  similar  cut  was  made  for  900  feet 
below  its  head  in  1891.  Both  these  cuts  were  filled,  in  subsequent  freshets,  by  round- 
ing out  the  sides  of  the  outs,  and  by  deposits;  so  that  there  is  no  greater  available 
depth  now  than  in  1888,  aJthoiigh  there  is  some  additional  width  m  cross  sectioDS. 
The  widths  on  this  bar  should  be  adjusted  to  the  plan  of  1884,  and  a  wide  channel 
dredged  through  its  hard  material.  This,  of  coarse  gravel  and  cobble,  as  well  as 
the  rock  excavated  above,  will  be  needed  to  revet  the  dikes  and  wing  dams  to  be 
constructed  there  and  elsewhere.  An  average  contraction  of  80  feet  seems  to  be  in- 
dicated to  maintain  a  channel  of  200  by  22  feet,  the  dimensions  of  the  channel  pro- 
posed at  thoit  point. 

The  lines  of  contraction  below  this  bar  have  been  completed  to  Drewry  Bluff,  so 
far  as  means  would  permit,  and  give  encouraging  results.  From  an  inspection  of  the 
column  under  May,  1892,  in  statement  C,  it  seems  practicable,  with  some  inconsider- 
able changes  in  width,  to  secure  a  good  channel  there  with  18  feet  depth,  in  the  next 
year,  without  dredging,  except  at  wing  dams  91  and  92,  where  there  are  probably  some 
remains  of  the  cribs  placed  on  Warmck  Bar  during  the  civil  war.  These  it  will  be 
necessarv  to  remove  by  dredging,  and  possibly  after  blasting,  to  the  frill  depth  and 
width  of  the  new  channel. 

It  is  not  unlikely  that  a  further  contraction  will  be  needed  here  at  several  points 
to  maintain  the  full-sized  channel;  and  a  small  amount  of  repairs  to  dams  injured 
by  freshets,  and  some  alterations  in  the  lines  of  the  crossover  at  Falling  Creek,  and 
wing  dams  at  certain  points  to  protect  the  banks  of  the  river  are  needed  now.  There 
has  not  been  time  enough  since  the  contractions  were  made  to  enable  me  to  say  how 
much  more  is  required,  or  to  warrant  further  expenditure  on  this  section  at  present, 
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except  as  above  stated.    The  work  can  be  completed  hereafter  as  required,  to  keep 
pace  with  the  probably  slower  increase  in  depth  above  Bichmond  Bar. 

Maps  6f  Bichmond  Bar  and  Bandolph  Flats  are  submitted  showing  the  conditions 
in  1874  and  bv  the  most  recent  surveT,  and  will  aid  in  making  the  description  of 
these  parts  of  the  river  more  easily  onderstood. 

The  BConT  prodnced  by  the  contraction  above  Drewry  Blnff,  in  6  miles  of  the  river, 
and  particularly  on  the  lower  4  mileSi  amounting  to  perhaps  450,000  cubic  vards  in 
excess  of  the  amount  excavated  by  maohiaes,  has  caused  shoaling  below.  The  mean 
depth  of  deposit  for  about  3  miles  below  the  wing  dams  in  thirteen  years  following 
the  survey  of  1874  was  about  2  feet  and  measured  684,575  cubic  yards.  This  was 
accompanied  by  a  contraction  of  the  mean  sur£aoe  width  of  13  feet,  and  a  reductiou 
in  cross  section  from  10,555  to  9,20V  square  feet.  The  deposit  is  not  uniform,  being 
greater  on  the  shoals  where  the  sumce  width  is  greater  than  the  avenwe.  This 
computation  was  not  cairied  to  a  lower  point  for  want  of  time,  but  there  has  been 
no  unfavorable  change  in  the  widths  ana  depths  at  7  miles  below  the  wing  dams  near 
Dutch  Gap  as  is  shown  later  in  this  report. 

There  are  two  of  these  crossover  shoals  in  the  3  miles  referred  to,  one  between 
Drewry  and  Cl\^fi^  bluffs,  where  the  navigable  depth  is  now  16i  as  against  22  feet 
in  1874 ;  the  other  just  above  Willis  Wharf,  where  the  reduction  has  been  from  19  to 
17  feet.  There  has  been  no  apparent  reduction  in  depth  at  either  point  since  1887. 
A  suitable  contraction  in  surface  width  is  all  that  anpears  necessary  at  these  points. 

The  obstructionB  placed  in  the  river  at  Drewry  Bluff  (1861-65)  caused  a  consider- 
able scour  for  1,500  feet  below. 

They  were  removed  to  a  depth  of  about  20  feet  in  1871-^2,  the  depth  of  the  former 
b^  being  f^om  24  to  28  feet  for  over  200  feet  of  its  width.  The  depth  of  this  scour 
remaining  in  1874  was  fh>m  8  feet  near  the  obstTuctions  to  2  feet  1,500  feet  below, 
under  the  old  bed,  as  shown  by  the  survey  of  1852.  This  scour  has  now  been  fiUea 
by  deposit,  and  the  river  bed  has  nearly  its  old  profile. 

There  is  ample  depth  and  width  of  channel  above  and  below  the  remains  of  these 
^  obstructions,  but  on  their  line,  for  about  50  feet  in  width,  there  are  less  than  22  feet 
in  depth,  and  less  than  20  feet  on  an  area  of  200  by  40  feet  in  the  present  fairway, 
with  one  sounding  of  less  than  18  feet. 

It  would  be  better  to  remove  these  to  the  old  river  bed,  and  something  is  necessary 
to  provide  a  channel  of  the  required  dimensions. 

!Full  reference  to  the  shoal  in  Kinpland  Beach  has  been  made  elsewhere.  flHiween 
it  and  Dutch  Gap,  14  miles  below  Bichmond,  there  is  nothing  which  needs  immediate 
attention.  There  is  a  crossover  with  but  little  over  18  feet,  where  contraction  is 
needed  for  the  depth  of  22  feet. 

Maps  Nos.  3  and  4  will  show  the  width  and  depths  in  Dutch  Gap  Cut-off  in  1870 
and  in  May,  1892.  Map  No.  5  shows  the  bend  cut-off  and  the  river  for  a  short  dis- 
tance above  and  below  the  gap,  with  cross  sections  giving  the  comparative  con- 
ditions of  the  bend  in  1874  and  1887^  and  of  the  river  above  and  below  in  1852  and 
1890.  Plate  No.  6  shows  a  profile  or  the  old  neck  as  nearly  as  can  be  made  from  data 
in  this  office,  and  a  comparative  profile  of  the  bed  of  river  above  and  below  it  in 
1852  and  1890. 

The  calculations  of  mean  dimensions  show  no  changes  injurious  to  navigation  in 
the  river  near  the  gap.    The  results  are  given  in  statements  below. 

The  channel  hugged  the  shore  on  each  side  of  the  narrow  neck  of  land  existing 
before  the  cut  was  made,  whidi  was  640  feet  wide  between  contours  of  18  feet  below 
low  tide  in  1852^  and  the  currents  may  have  been  slowly  wearing  it  away.  The  ma- 
terial to  a  few  feet  above  high  tide  is  a  verv  hard  clay,  yielding  with  difficulty  to 
anv  dredge  heretofore  employed  on  the  work  unless  blasting  was  resorted  to.  Above 
this  is  gravel  and  sand  covered  with  yellow  clay.  The  bottom  of  the  cut  wears  very 
slowly  under  the  current,  is  about  10  feet  higher  than  the  bed  of  the  river  Just 
above,  and  is  a  submerged  dam.  The  current  in  the  cut  is  strong  even  at  low  stages 
of  the  river,  except  when  the  tide  is  at  a  stand,  and  is  very  strong  in  freshets.  The 
8ur£Bkce  slope  through  the  cut  and  elsewhere,  in  the  great  freshets  noted,  was  as  fol- 
lows: The  distance  through  the  gap  being  600  feet  and  around  the  bend  25,730  feet. 
The  heights  are  given  above  datum  line,  or  low  tide  at  each  place.  The  slopes  from 
Bichmond  to  the  gap  include  the  0.3  foot  found  at  low  tide  between  these  points. 


m 

SnrCaoe  above  datum  line. 

Fall, 

Bichmond 

to  gap,  on 

low  tide. 

Fall 
through 

«»P- 

Ahsolnte 
slope  of  sur- 
face, Rich- 
mond to 
gap- 

Slope 

of  surface 

through 

gap- 

Slope 

Year. 

AtBioh- 
mond. 

At  gap, 

npper 

end. 

At  gap, 

lotrer 

end. 

of  surface 

around 

the  bend. 

M77 

Feet. 
22.82 
24.28 

Feet. 
17.84 
13.12 
14.16 

Feet. 
15.68 
11.38 
12.10 

Feet. 
10.88 
11.16 
12.02 

Feot. 
2.16 
1.74 
2.00 

1  in  6. 612 
1  in  6, 450 
1  in  6, 000 

1  in  279 
1  in  845 
1  in  291 

1  in  11, 963 

1886 

1  in  14, 787 

1889 

26.18 

1  in  12. 480 
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This  cnnent  meeting  the  flow  around  the  hend  at  nearly  a  right  angle  has  caused 
a  great  scour  immediately  below  the  cut  and  changed  the  channel  for  some  3,000  feet 
below,  so  that  the  lower  entrance  is  now  made  more  directlv  by  ascending  Tessels. 
The  current  is  also  slowly  abrading  its  hard  clay  bed  at  the  lower  entrance  and  has 

Srobably  cut  away  an  average  of  more  than  80  feet  from  its  lower  edge  at  22  feet 
epthy  with  a  slope  extending  to  50  feet  in  depth  in  a  distance  of  120  horizontal. 

In  1877  the  cut  was  about  180  feet  wide  by  15  feet  deep.  It  was  enlarged  in  1879 
to  200  feet,  with  entrances  of  300  feet,  and  was  deepened  to  18  feet  in  1880.  It  was 
widened  tnroughout  to  300  feet  in  1889,  and  has  since  been  enlarged  as  heretofore 
stated  and  as  shown  on  MsCp  No.  4.  It  will  be  noted  that  the  surface  slope  between 
Richmond  and  the  gap  in  great  freshets  has  increased  with  the  enlargement  of  the 
cutting. 

At  some  future  time  the  cut  should  be  deepened  to  the  level  of  the  river  bed  above 
or  to  about  30  feet  below  datum  line.  Nor  would  this  be  a  serious  undertaking,  as 
it  is  but  540  feet  between  22  feet  contours,  sloping  sharply  to  30  feet  on  both  sides. 

The  angle  turned  bv  a  ship  passing  through  tne  gap  is  158^  in  about  2,200  feet,  and 
a  curve  of  750  feet  radius  is  the  best  practicable.  A  cut-off  from  about  2  ndles  above^ 
which  would  save  a  mile  or  more  of  distance  and  require  a  mile  of  cutting,  has  been 
considered.  This  would  greatly  improve  the  entrance  and  exit  of  the  cut  and 
remove  more  than  half  the  curvature  stated,  and  would  also  avoid  one  of  the  sharp- 
est bends  in  the  river,  at  the  upper  end  of  Devil's  Reach.  The  cost  of  this  would 
be  more  than  is  warranted  by  the  usual  appropriations  for  this  improvement. 

The  river  for  l,t£0  feet  above  and  t^VOfeet  helow  Dutch  Gap,  1874  and  1890. 


Abo94  tkeffof. 

Number  of  seetloiMtak«n 

Mean  width  at  low  tide faet 

Mean  depth  at  low  tide do. 

Average  oenter  depth do . 

Heanaaa square  feet 

Solids  oTwater oabiofeet 

Nnmber  of  seotions  taken 

Mean  width  at  low  tide feet 

Mean  depth  at  low  tide do. 

ATerage  oenter  depth do. 

Mean  area sqnarefeet 

Solids cubic  feet 


1874. 

1880. 

Increaae. 

Deoreaae. 

5 

10 

648.7 
20.07 
87.1 
11,628.2 
14,870,810 

11 
867.6 
23.08 
40.7 
1,536.7 
39,598,246 

49B 

64.7 

8i8.'8" 

696,186 

22.85 
87.7 
U.208.4 
18,676,426 

IS 

1.68 

as 

8A7.2 

20.8 
0.02 
1.7 
450 
1,279,810 

28.0 

89.0 

14,908 
8%  813, 865 

.....J...... 

In  the  bend  cut-off,  which  is  about  6  miles  long,  the  amount  of  deposit  from  1S74 
to  1887,  the  date  of  the  most  recent  survey,  was  5,325,115  cubic  yards,  or  471  i>er  cent 
of  the  whole  volume  of  water  in  the  bend  at  low  tide  in  1874.  It  is  no  longer  navi- 
gable at  low  tide  for  vessels  drawing  more  than  5  feet. 

The  whole  amount  of  material  dredged  and  blasted  in  twenty  ^ears,  in  6  miles 
below  Richmond,  added  to  the  amount  scoured  from  between  the  wing  dams,  is  prob- 
ably less  than  1,500,000  cubic  yards.  This  deposit,  as  well  as  that  forming  behind  all 
the  dikes,  has  come  from  above  Richmond,  except  perhaps  100,000  cubic  yards  exca- 
vated from  the  gap  previous  to  1887  and  deposited  there,  and  when  it  is  remembered 
that  a  large  part  of  the  silt-laden  water  does  not  enter  the  bend,  but  escapes  b^  the 
cut-off,  and  that  only  a  part  of  the  silt  entering  the  bend  is  left  there^  the  remainder 

kat  thenavi- 
^  _  _  _  three  hundred 

years,  there  should  be  no  apprehension  that  the  channel  will  be  silted  up,  or  that 
the  intended  depth  of  improvement  can  not  be  maintained.  It  can  be  made  self-sus- 
taining so  long  as  the  drainage  of  the  James  is  not  seriously  diminished. 

A  table  of  wing  dams  from  the  head  of  Richmond  Bar  to  Drewry  Bluff  will  be 
found  in  Statement  C,  which  gives  the  original  widths  and  sections  of  the  river  at 
their  sites  in  1874  with  the  best  depth  for  90  feet  wide,  and  corresponding  items  from 
12  subsequent  surveys,  giving  the  progress  of  the  contraction,  the  amounts  dredged 
from  time  to  time,  and  the  freshets  of  which  records  have  been  kept. 

I  have  selected  from  this  table  the  wing  dams  from  Nos.  55-66  to  95-^,  covering  1| 
miles  of  river,  where  there  are  works  of  regulation  on  both  sides,  although  six  of  the 
dams  on  one  side  were  shortened  an  average  of  21  feet  by  freshets,  to  show  the  compara- 
tive effects  of  two  great  freshets  which  occurred  in  1889,  and  of  twelve  small  freshats 
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ooeairiiiff  between  Angntty  1889.  and  September,  1891,  and  of  four  othera  since  Jannary, 
1892.  About  360,000  onbio  yaroa  had  been  dredged  from  thia  section  before  the  first 
freshet  of  1889,  and  a  surrey  had  been  made  here  a  few  days  previous.  The  average 
depths  of  the  channel  at  low  tide  will  be  found  as  follows:  In  1874,  13.82  feet;  May, 
18^,  -preYiouB  to  the  freshet,  18.02  feet :  August,  1889,  after  the  two  freshets,  19. 19  feet, 
September,  1891,  after  the  twelve  small  freshetb,  18.70  feet,  and  in  May,  1892, 18.58  feet. 
The  channel  now  averages  0.5  foot  deeper  than  after  the  dredging  of  1889,  but  0.61 
less  than  after  the  freshets  of  that  year,  and  is  4f  feet  deeper  than  in  1874. 

The  present  depths  of  the  river  at  mean  low  tide,  compared  with  those  of  1870  in  a 
channel  not  less  than  80  feet  wide,  is  as  follows : 


isn. 


From  the  city  to  BiohmoDd  Bar 

Orer  Blchmond  Bar  and  Bandolph  Flats 

From  Bandolph  Flats  over  Warwick  Bar 

From  Warwick  Bar  to  City  Point  (Tnats  Beach  in  1870)* 
From  City  Point  to  the  sea 


FM. 

7.0 

7.0 

13.4 

7.0 

U.8 

FWf. 
18.8 
15.0 
lfi.4 
15.5 
17.0 


*Trents  Bsaoh  la  now  avoided  by  Dntoh  Gap  Cat-off. 

And  the  present  available  depth  to  navigation  at  full  tide,  as  stated  elsewhere,  la 
18^  feet  from  the  sea  to  WaWicK  Bar,  and  from  Warwick  Bar  to  the  Chesapeake  and 
Ohio  Railway  wharves  is  16^  feet :  these  depths  above  Warwick  Bar  being  somewhat 
less  than  the  actual  depths  stated  above. 

Very  respectfully,  your  obedient  Mrvaiat| 

H«  D.  WHiTcoirB. 
AMiUtami  Engineer. 
Col.  Wm.  p.  Cbaighill, 

Coiys  of  JBngimmrB. 
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600 


do 

do 

do 

do 

do 

do 

Croesee  to  right  bank 

do 

do 

do 

. .....do 

Curve  to  left  along  right  book. 


7,705 

8,li:i 
7,822 
8,074 
8,228 
8,375 


14.5 

15.7 
14.7 
14.8 
16.5 
17.4 


10.8 

665 

19.8 

584 

15.4 

59U 

10.4 

600 

17.4 

690 

19.8 

665 

.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
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hi8  8tretch  from  1874  to  1892. 


^hkg  dams. 


18«2. 


Cubic  yards. 


46-61 

1883. 
45-61 


10,300 
10,500 


Muiiitur  flcot. 
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COMMERCIAL  STATISTICS. 

[Riohmond,  Yft.,  Cnatom  Hoaae  Beporlb] 

Ve9BeU,  9team  and  Mil, 


Yeftr  ending  Jane  30— 


1801. 
1B92. 


Cleared. 


372 

421 


Entered. 


437 


Tonnage 
cleared. 


808,177 
360,298 


Tonnase 
entered. 


887,982 
881,141 


Talne  of 
exports. 


$109,072 
188, 7M 


Yalne  of 
import*. 


$26,486 
10.180 


The  yessels  yaried  in  drafb  from  6  to  26  feet. 

Shipped  from  other  points  on  the  river  exoltuling  Biehmond, 

Toma. 

Grain 3,167 

Lumber 123,180 

Railroad  ties 88,854 

liive  cattle 167 

Coidwood 90,614 

Hay,  shacks,  etc 1,313 

Miscellaneous 42,853 

Total 800,188 

Received  at  other  points  on  the  river  excluding  Richmond. 

Tons. 

Coal 675 

Lumber 1,000 

Fertilizers : 190 

Miscellaneons *. 15,046 

Total 16,811 

Shipped  from  Richmond. 

Tons. 

Coal ^ 20,000 

Cotton -•. 5,500 

Flour 5,531 

Mis  oelianeous 52, 189 

Total 83,220 

Received  at  Richmond, 

Tons. 

Coal 62,000 

Cotton 1,476 

Grain 3,500 

Lime,  cement,  and  plaster 18,210 

Ice 35,000 

Miscellaneous 101,400 

Total 216,586 


Shipped: 


Totals,  points  on  the  river  and  Richmond. 

Tons. 

20,000 

Cotton. 5,500 

Grain 3,167 

Lumber 123,180 

Flour 5,531 

Live  cattle 157 

Cord  wood 90,614 

Hay,  shucks,  etc : 1, 313 

Railroad  ties 38,854 

Miscellaneous 95, 042 


Total 383,358 
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ReoeiTed—  Tons. 

Coal 62,575 

Cotton : 1,476 

Grain 3,600 

Lumber 1,000 

Lime,  cement,  and  piaster 13, 210 

Fertilizers 190 

lee 35,000 

MiaoellaneouB 116,446 

Total 233,397 
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IMPROVEMENT  OP  POTOMAC  RIVER  AND  ITS  TRIBUTARIES,  Of  HARBOR 
AT  BRETON  BAY,  MARYLAND,  AND  OF  CERTAIN  RIVERS  ON  WESTERN 
SHORE  OP  CHESAPEAKE  BAY,  MARYLAND  AND  VIRGINIA. 


jREPOBT  OF  MA  JOB  CHA8,  E,  L.  B.  DA  VIS,  COBPS  OF  ENGINEEB8,  OFFICES 
IN  CHARGE,  FOB  THE  FISCAL  YEAR  ENDING  JUNE30, 1892,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Potomac  River  at  Washington,  District 

of  Colombia. 

2.  Potomac  River  at  Mount  Vernon,  Vir- 

ginia. 

3.  Occoqaau  Creek,  Virginia. 

4.  Aqnia  Creek,  Virginia. 

5.  Harbor  at  Breton  Bay,  Maryland. 


6.  Nomlui  Creek,  Virginia. 

7.  Patuxent  River,  Maryland. 

8.  Rappahannock  River,  Virginia. 

9.  Urbaua  Creek,  Virginia. 

10.  York  River,  Virginia. 

11.  Mattaponi  River,  Virginia. 

12.  Pamnnkey  River,  Virginia. 


EXAMINATIONS  AND  SURVEYS. 


13.  Eastern  Branch  of  the  Potomac  River 

(Anacostla  River),  District  of  Co- 
Inmbia. . 

14.  Potomac  River  np  to  Washington. 


15.  Harbor  of  refoge  in  Lynnhaven  Bay, 
at  foot  of  Cnesapeake  Bay,  Vir- 
ginia. 


HARBOR  LINES. 

16.  Establishment  of  harbor  lines  in  Anacostia  Riv.6r  (Eastern  Branch  of  the  Poto- 
mac), at  Washington,  District  of  Columbia. 


United  States  Engineer  Office, 

Washington,  D.  (7.,  July  9, 1892, 

General  :  I  have  the  honor  to  forw^^^rd  herewith  my  annual  report  for 
the  year  ending  June  30, 1892,  on  river  and  harbor  works  in  my  charge. 
Very  respectftdly,  your  obedient  servant, 

Chas.  E.  L.  B.  Davis, 
Major ^  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers.  U.  8.  A. 
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J  I. 

IMPROVEMENT  OF  POTOMAC    RIVER    AT    WASHINGTON,   DISTRICT  OF 

COLUMBIA. 

ORIGINAL  CONDITION. 

Previous  to  this  improvement  the  channel  to  Georgetown,  D.  C,  was 
narrow  and  crooked,  so  that  vessels  drawing  16  feet  of  water  often 
grounded  above  Long  Bridge,  and  frequent  dredging  became  necessary 
to  maintain  even  this  depth.  On  account  of  the  smallness  of  the  ap- 
propriations only  narrow  cuts  could  be  dredged,  entirely  inadequate 
to  the  needs  of  commerce.  The  Washington  Channel  was  also  narrow 
and  shoal. 

From  Observatory  Hill  to  a  point  abreast  of  the  Arsenal  large  flats 
had  formed,  separated  from  the  mainland  below  Long  Bridge  by  the 
Washington  Channel,  with  its  sluggish  currents,  due  to  the  ebb  and  flow 
of  the  tides.  These  flats  were  alternately  covered  and  exposed  to  tlie 
sun's  rays  by  the  tide,  whose  average  rise  and  fall  at  Washington  is 
3  feet,  while  the  large  sewer  at  the  foot  of  Seventeenth  street  S'W. 
discharged  directly  upon  them. 

These  conditions  combined  to  generate  an  effluvium  that  became  an 
intolerable  nuisance,  rendering  certain  portions  of  the  city  almost  un- 
inhabitable, and  really  endangering  the  health  of  the  city. 

PLAN  OP  IMPKOVEMENT. 

The  proposed  plan  of  improvement  adopted  by  the  act  of  Congress 
of  August  2, 1882,  has  for  its  object  to  improve  the  navigation  of  the 
river  by  widening  and  deepening  its  channels;  to  reclaim  or  fill  in  the 
flats  by  depositing  on  them  the  material  dredged  from  the  channels; 
to  purify  the  water  in  the  Washington  Channel,  and  to  establish  har- 
bor lines  beyond  which  no  wharves  or  obstructions  shall  be  built. 

To  accomplish  these  purposes  such  depths  of  channels  are  to  be  pro- 
vided as  wiU  accommodate  the  largest  vessels  that  can  reach  Arsenal 
Point,  with  such  depths  at  the  wharves  as  will  allow  vessels  to  receive 
full  cargoes  without  grounding  at  low  water;  the  Flats  above  Long 
Bridge  are  to  be  filled  in  to  a  height  of  3  feet  above  the  flood  line  of 
1877;  below  Long  Bridge  the  middle  line  of  the  Flats  is  to  be  filled  up 
to  the  same  height,  but  the  Flats  are  to  slope  each  way  to'  a  height  of 
6  feet  above  low  tide  at  the  margin  of  the  fill;  to  purify  the  water  in 
the  Washington  Channel,  cut  oft'  at  its  upper  end  from  the  Virginia  or 
Main  Channel,  a  tidal  reservoir  or  basin  is  to  be  established  above  Long 
Bridge,  to  be  filled  with  water  from  the  Virginia  Channel  on  the  flood 
tide,  and  discharged  into  the  Washington  Channel  on  the  ebb. 

The  project  also  provides  for  the  rebuilding  of  the  Long  Bridge  at  an 
early  period  during  the  progress  of  the  improvements,  with  wide  spans, 
upon  piers  offering  the  least  possible  obstruction  to  the  flow  of  water, 
and  the  interception  of  all  sewage  now  discharged  into  the  Washing- 
ton Channel  and  its  conveyance  to  the  James  Creek  sewer  canal;  but 
neither  of  these  two  works  was  included  in  the  estimated  cost  of  the 
improvement,  which  is  $2,716,365. 

Appropriations  have  been  made  as  follows: 

Act  of— 

Augu8t2,1882 $400,000 

July  5, 1884 600,000 

August  5, 1886 375,000 

August  11, 1888 800,000 

September  19, 1890 280,000 

July  13, 1892 200,000 

Total 2,065,000 
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The  act  of  August  2, 1882,  contained  the  following  clause: 

And  it  is  hereby  made  the  duty  of  the  Attorney-General  to  examine  all  claims  of 
the  title  to  the  premises  to  be  improved  under  this  appropriation,  and  to  see  that  the 
rights  of  the  Government  in  all  respects  are  secured  and  protected ;  and  if  he  deems 
it  necessary  he  is  authorized  to  cause  a  suit  or  suits  in  law  or  in  equity  to  be  insti- 
tuted in  the  name  of  the  United  States,  in  the  supreme  court  of  the  District  of  Colum- 
bia, against  any  and  all  claimants  of  title  under  any  patent  which  in  his  opinion  was 
by  mistake  or  was  improperly  or  illegally  iBSued  for  any  part  of  the  marshes  or  flats 
within  the  limits  of  the  proposed  improvement. 

The  act  of  July  5, 1884,  contained  no  proviso  of  this  kind,  but  that  of 
August  5, 1886,  contained  the  following  proviso: 

Provided,  That  no  part  of  the  sum  hereby  appropriated  shall  be  expended  upon  or 
with  reference  to  any  place  in  respect  to  whicn  the  title  of  the  United  States  is  in 
doubt,  or  in  respect  to  which  any  claim  adverse  to  the  United  States  has  been  made. 

The  two  subsequent  river  and  harbor  acts  contained  no  provisos. 
The  following  special  act  was  passed  August  5, 1886: 

[Pablic-lTo.  181.] 

AK  <LCT  to  provide  for  protecting  the  intereetfl  of  the  United  States  In  the  Potomac  Biver  Xlata,  in 

the  Diatriot  of  Colombia. 

Be  it  enacted  by  the  Senate  and  House  of  Rqiresentatives  of  the  United  States  of  America 
in  Congress  Msetnhled,  That  it  shall  be  the  duty  of  the  Attorney-General  of  tne  United 
States  to  institute,  as  soon  as  may  be,  in  the  supreme  court  of  the  District  of  Columbia, 
a  suit  against  aU  persons  and  corporations  who  may  have  or  pretend  to  have  any  right, 
title,  claim,  or  interest  in  any  part  of  the  land  or  water  in  the  District  of  Columbia 
within  the  limits  of  the  city  of  Washington,  or  exterior  to  said  limits  and  in  front 
thereof  toward  the  channel  of  the  Potomac  River,  and  composing  any  part  of  the 
land  or  water  affected  by  the  improvements  of  the  Potomac  River  or  its  flats  in  charge 
of  the  Secretary  of  War,  for  the  purpose  of  establishing  and  making  clear  the  right 
of  the  United  States  thereto. 

Sec.  2.  That  the  suit  mentioned  in  the  preceding  section  shall  be  in  the  nature  of 
a  bill  in  eqiiity,  and  there  shall  be  made  parties  aefendant  thereto  all  persons  and 
corporations  known  to  set  up  or  assert  any  claim  or  right  to  or  in  the  lai^  or  water 
in  said  lirst  section  mentioned^  and  against  all  other  persons  and  corporations  who 
may  claim  to  have  any  such  right,  title,  or  interest.  On  the  filing  of  said  biU  proc- 
ess shall  issue  and  be  served,  a(;cording  to  the  ordinary  course  of  said  court,  upon 
all  persons  and  corporations  within  the  jurisdiction  of  said  court;  and  ]9ublic  notice 
shall  be  given,  by  advertisement  in  two  newspapers  published  in  the  cit^  of  Wash- 
ington, &T  three  weeks  successively,  of  the  pendency  of  said  suit^  and  citing  all  per- 
sons and  corporations  interested  in  the  subject-matter  of  said  suit,  or  in  the  land  or 
water  in  this  act  mentioned,  to  appear,  at  a  day  named  in  such  notice,  in  said  court, 
to  answer  the  said  bill  and  set  forth  and  maintain  any  right,  title,  interest,  or  claim 
that  any  person  or  corporation  may  have  in  the  premises;  and  the  court  may  order 
Buch  further  notice  as  it  shall  think  fit  to  any  party  in  interest. 
^  Sec.  3.  That  the  said  cause  shall  then  proceed  with  all  practicable  expedition  to  a 
final  determination  by  said  court  of  all  rights  drawn  in  question  therein;  and  the 
said  court  shall  have  full  power  and  jurismction  by  its  decree  to  determine  every 
question  of  right,  title,  interest,  or  claim  arising  in  the  promises,  and  to  vacate,  an- 
nul, set  aside,  or  confirm  any  claim  of  any  character  arising  or  set  forth  in  the  prem- 
ises; and  its  decree  shall  be  final  and  conclusive  upon  all  persons  and  corporations 
parties  to  the  suit,  or  who  shall  fail,  after  public  notice  as  hereinbefore  in  this  act 

Srovided^  to  appear  in  said  court  and  litigate  his,  her,  or  its  claim,  and  they  shall  be 
eemed  forever  barred  from  setting  up  or  maintaining  any  right,  title,  interest,,  or 
claim  in  the  premises. 

Sec.  4.  That  if,  on  the  final  hearing  of  said  cause,  the  said  supreme  court  of  the 
District  of  Columbia  shall  be  of  opinion  that  there  exists  any  right,  title,  or  interest 
in  the  land  or  water  in  this  act  mentioned  in  any  person  or  corporation  adverse  to 
the  complete  and  paramount  right  of  the  United  States,  the  said  court  shall  forth- 
with ana  in  a  summary  way  proceed  to  ascertain  the  value  of  any  such  right,  title, 
iuterest,  or  claim,  exclusive  of  the  value  of  any  improvement  to  the  property  cov- 
ered by  such  right,  title,  or  interest  made  by  or  under  the  authority  of  the  United 
States,  and  report  thereof  shall  be  made  to  Congress. 

Sec.  5.  That  from  the  final  decree  of  the  supreme  court  of  the  District  of  Colum- 
bia, and  every  part  thereof,  in  the  premises,  an  appeal  shall  be  allowed  to  the  United 
States,  oc  to  any  other  party  in  the  cause  complaining  of  such  decree,  to  the  Supreme 
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Court  of  the  United  States,  which  liiBt-mentioued  court  shall  have  full  power  and 
jurisdiction  to  hear,  try,  and  determine  the  said  niatt«r,  and  every  part  thereof,  «ind 
to  make  final  decree  in  the  premises ;  and  the  said  cause  shall,  on  motion -^f  the 
Attorney-General  of  the  United  States,  ]>e  advanced  to  the  earliest  practicahle  hear- 
ing :  Provided y  That  no  payment  under  aHy  such  judgment  shall  be  made  unless  here- 
after authorized  by  Congress. 

Sec.  6.  That  nntU  the  final  decision  of  the  matters  hereinbefore  in  this  act  men- 
tioned shall  have  been  had,  no  moneys  appropriated  for  the  improvement  of  the 
Potomac  River  within  the  District  of  Columbia,  the  establishment  of  harbor  lines 
in  the  District  of  Columbia,  and  the  raising  of  the  Flats  therein,  shall  be  expended 
otherwise  than  upon  property  in  respect  ot  which  there  is  no  claim  adverse  to  the 
title  of  the  United  States  or  for  the  improvement  of  navigation  in  the  said- river. 

Approved  August  5,  1886. 

In  accordance  with  the  provisions  of  the  above  act  a  bill  of  complaint 
and  answers  were  filed  I^ovember  26, 1886,  in  the  supreme  court  of  the 
District  of  Columbia,  holding  a  spec^ial  term  in  equity. 

This  suit  has  now  been  pending  nearly  six  years,  but  since  the  pas- 
sage of  the  river  and  harbor  act  of  August  5, 1886,  and  of  the* special 
act  of  the  same  date,  the  work  of  jeclamation  and  filling  in  has  been 
confined  to  the  portion  of  the  flats  below  the  limit  of  the  marsh  known 
as  "Kidwell's  Meadows." 

WORK  DONE  AND  EESULTS  OBTAINED. 

At  the  close  of  the  fiscal  year  ending  June  30, 1891,  the  expenditures 
aggregated  $1,626,821.37,  and  the  following  work  had  been  accom- 
pUshed :  The  Virginia  Channel  above  Long  Bridge  had  been  deepened 
to  20  feet  at  low  tide  for  a  width  of  from  400  to  550  feet,  a  part  of  which 
has  since  filled  up  and  been  redredged.  The  same  channel  below  Long 
Bridge  had  been  dredged  to  a  depth  of  20  feet  and  a  width  of  about 
350  feet.  This  part  of  the  Virginia  Ohannel  has  maintained  itself  to ' 
the  fhll  depth  originally  dredged  or  has  deepened.  The  Washington 
GhanneUhad  been  dredged  to  a  depth  of  20  feet  for  a  width  of  350  feet 
throughout  its  entire  length,  and  to  a  depth  of  12  feet  from  the  20-foot 
channel  nearly  to  the  easterly  margin  of  the  fill,  from  the  lower  end  of 
the  reclaimed  area  up  as  far  as  the  Seventh  Street  Wharf,  This  chan- 
nel has  for  the  most  part  maintained  itself,  though  some  fiUing  oc- 
curred during  the  freshet  of  June,  1889. 

The  junction  of  the  Virginia  and  Washington  channels  had  been 
dredged  to  depths  of  20  feet,  15  feet,  and  12  feet.  The  greater  part  of 
the  Tidal  Reservoir  had  been  dredged  to  a  depth  of  8  feet.  All  the 
material  dredged  from  the  river  had  been  deposited  on  the  flats,  and4|^ 
the  12.000,000  cubic  yards  estimated  to  be  required  about  8,566,000  had 
been  aeposited.  The  entire  area  of  the  flats,  about  621  acres,  had  been 
outlined,  and  practically  the  entire  area  to  be  reclaimed  had  been  raised 
above  overflow  at  ordinary  high  tide. 

The  riprap  foundation  for  the  sea  wall  had  been  put  in  place  around 
the  entire  river  front  of  the  reclaimed  area  and  the  margin  of  the  tidal 
rc^servoir.  The  construction  of  the  sea  wall  for  the  protection  of  the 
margin  of  the  fill  from  erosion  by  waves  and  the  action  of  the  cur- 
rents, had  been  commenced  and  about  5,100  linear  feet  of  wall  con- 
structed. The  construction  of  a  training  dike  on  the  westerly  side  of 
the  Virginia  Channel  above  the  Long  Bridge  had  been  commenced  and 
was  about  one-half  completed.  This  dike  is  intended  to  maintain  the 
dredged  channel  and  prevent  the  re- formation  of  the  bar  at  this  locality. 
The  outlet  gates  of  the  tidal  reservoir  at  the  head  of  the  Washington 
Channel  had  been  completed  with  the  exception  of  the  coping. 
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WORK  OP  THE  FISCAL  TEAR  ENDING  JUNE  30,  1892. 

During  the  fiscal  year  ending  June  30,  1892,  the  expenditures  have 
been  $171,120. 

The  work  done  during  the  fiscal  year  has  been  as  follows : 

Sea  wall,— On  June  30, 1891,  the  construction  of  the  sea  wall  on  the 
river  front  of  the  reclaimed  area  was  in  progi^ess.  The  wall  is  a  dry 
stone  wall  built  on  a  riprap  foundation.  The  wall  is  6  feet  high,  4  feet 
thick  at  the  base,  and  2.6  feet  thick  at  the  top.  The  stone  was  pur- 
chased under  a  contract  with  W.  H.  Mohler,  at  $1.70  per  cubic  yard, 
supplemented  by  purchases  in  open  market  at  the  same  price  when  de- 
liveries by  the  Contractor  fell  below  the  contract  rate.  The  wall  was 
laid  up  by  hired  labor,  this  method  being  the  most  advantageous  and 
economical  for  this  part  of  the  work.  Eight  thousand  seven  hundred 
and  fort^  linear  feet  of  wall  were  constructed  during  tlie  year.  The 
wall  is  now  completed  along  the  greater  part  of  the  river  front  of  Sec- 
tions I  and  II,  above  theJiOng  Bridge,  and  along  the  Washington  Chan- 
nel front  of  Section  III,  from  a  point  opposite  the  foot  of  Seventh  street 
to  the  lower  end  of  the  section.  Operations  on  the  wall  were  susx>ended 
for  the  season  on  December  23, 1891,  and,  for  want  of  available  fdnds, 
have  not  since  been  resumed.    The  contract  of  Mr.  Mohler  was  (closed. 

Virginia  Channel. — On  July  7, 1891,  a  contract  was  entered  into  with 
Frank  C.  Somers,  of  Camden,  N.  J.,  for  dredging  in  the  Virginia  Chan- 
nel above  the  Long  Bridge,  at  15.5  cents  per  cubic  yard.  Proposals 
for  this  work  were  opened  June  25, 1891,  and  an  abstract  of  the  same 
published  in  the  annual  report  of  June  30, 1891.  This  dredging  was 
intended  to  restore  20-foot  navigation  in  the  Virginia  Channel  above 
the  Long  Bridge,  where,  under  the  action  of  the  freshet  of  1889  and 
subsequent  smaller  freshets,  the  bar  had  again  formed.  Work  under 
the  contract  was  commenced  September  1,  1891,  with  one  hydraulic 
dredge.  In  Ifovember  and  December,  1891,  a  second  hydraulic  dredge 
was  used  on  the  work.  The  material  found  was  chiefly  mud  at  the 
upper  end  of  the  channel  and  sand  near  the  middle  and  lower  end.  It 
was  dex)0sited  on  Section  I  near  the  Sewer  Canal,  and  on  Section  II, 
between  the  Sewer  Canal  and  the  Eeservoir  Inlet.  Work  was  sus- 
pended on  January  11, 1892,  by  reason  of  apprehended  danger  from 
ice,  but  was  resumed  on  February  23, 1892,  On  June  30, 1892,  a  chan- 
nel 6,000  feet  long,  20  feet  deep,  and  200  feet  wide  had  been  dredged 
through  *the  bar,  and  the  widening  of  this  channel  to  250  feet  in  width 
w«B  in  progress.  The  amount  of  dredging  under  the  contract  to  June 
30^892,  was  352,027  cubic  yards. 

Work  on  the  training  dike  on  the  westerly  side  of  the  Virginia  Chan- 
nel was  continued,  and  the  earthern  embankment  forming  the  upper 
2,400  feet  of  the  dike  was  completed  by  means  of  a  hired  dredge.  The 
height  of  the  embankment  is  from  7  to  9  feet  above  low  tide.  Below 
the  embankment  for  a  distance  of  2,500  feet  in  water  from  1  to  9.5  feet 
in  depth  there  is  a  footing  of  riprap  stone  in  place,  but  the  embank- 
ment behind  it  has  not  yet  been  formed. 

A  hired  dredge  was  employed  as  needed  to  raise  the  embankments 
along  the  Virginia  channel  above  the  Long  Bridge  preliminary  to  the 
construction  of  the  sea  wall. 

Washington  Channel. — On  June  30, 1891,  dredging  in  the  Washington 
Channel  was  in  progress  under  the  contract  of  the  Alabama  Dredging 
and  Jetty  Company,  dated  December  17, 1890.  The  contract  provided 
for  dredging  a  part  of  the  area  between  the  20 -foot  channel  and  the 
easterly  margin  of  S.ection  III  to  a  depth  of  '12  feet  at  low  tide,  and  de- 
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l>08iting  the  material  on  Section  Til  below. the  Long  Bridge  to  a  grade 
which  should  not  exceed  about  12  feet  above  low  tide  at  the  middle  line 
ot  Section  III,  and  about  6  feet  above  low  tide  at  the  margin  of  th^  sec- 
tion. The  contract  price  was  14.5  cents  per  cubic  yard  measured  in 
place  in  the  river  by  cross  sections  taken  before  and  after  dredging. 
The  material  was  mud.  The  contractors  used  ordinary  clam'Shell 
dredges  for  dredging,  depositing  the  material  on  shore  by  means  of  the 
Biker  pump  and  chutes.  In  a  mistaken  attempt  to  economize  in  the  cost 
of  the  work,  the  contractors  attempted  to  deposit  all  of  the  material  to  be 
dredged  under  the  contract  from  a  single  position  of  the  pump  opposite 
the  center  of  the  basin  in  which  the  deposit  was  to  be  made,  and  which 
was  about  2,500  feet  long  by  about  900  feetwide.  A  single  chute,  with 
several  branches  was  used  to  convey  the  material  and  distribute  it  over 
the  basin.  The  maximum  height  of  the  chute  at  the  discharge  of  the 
pump  was  62  feet  above  low  tide,  while  the  other  end  was  about  16  feet 
above  low  tide.  It  was  found,  however,  that  thematerial  did  not "  flow" 
as  readily  or  as  far  as  had  been  expected,  and  the  flow  was  further  re- 
tarded by  frequent  delays  from  the  breaking  down  of  the  dredges  and 
the  pump  and  in  building  new  chutes,  during  which  cessation  of  work 
the  material  dried  out  and  stopped  moving.  Great  difficulty  was  expe- 
rienced in  getting  the  contractors  to  build  the  branches  and  extensions 
of  the  chutes  required  for  the  deposition  of  the  material  in  accordance 
with  the  terms  of  the  contract.  Owing  to  these  various  causes  the 
height  of  the  fill  increased,  and  on  AugiistSl,  1891,  its  maximum  height 
was  16  feet  above  low  tide.  The  attention  of  the  contractors'  superin- 
tendent was  repeatedly  called  to  the  fact  that  the  filling  was  above  the 
specified  grade,  and  he  was  directed  to  build  other  chutes  and  take 
measures  for  the  deposition  of  the  material  in  accordance  with  the  con- 
tract. He  was  of  the  opinion,  however,  that  the  material  would  settle 
down  and  dry  out  so  as  to  rea^ih  substantially  the  required  grade.  The 
original  chute  was  raised  and  another  brancli  built,  but  a  large  part  of 
the  deposited  material  was  still  above  grade.  Meanwhile  the  time  for 
the  completion  of  the  contract  expired  on  October  1, 1891,  and  an  ex- 
tension was  granted  until  Februfiry  1, 1802.  On  the  last-named  date, 
of  the  500,0(]^  cubic  yards  to  be  dredged  under  the  contract,  379,195 
cubic  yards  had  been  excavated.  A  further  extension  was  granted 
until  AprU  1, 1892. 

On  February  1, 1892,  the  Kiker  pump  broke  down,  and  as  a  consid- 
erable delay  would  be  necessary  for  its  repair,  the  contractors  decided 
to  abandon  this  method  of  working  and  adoi)t  the  hydraulic  method, 
using  a  dredge  with  a  rotary  pump  and  discharging  the  material  by 
means  of  pipes.  Levels  taken  over  the  fill  while  it  was  frozen  showed 
the  maximum  height  to  be  about  18  feet  above  low  tide.  On  February 
10, 1892,  a  letter  was  addressed  to  the  contractors  calling  their  atten- 
tion to  this  fact,  to  the  large  amount  of  material  above  grade,  and  to 
the  requirements  of  the  contract  as  to  the  grade  line.  In  February  a 
small  amount  of  material  was  dredged  near  the  Arsenal  and  dumped 
in  a  convenient  position  for  excavation  by  a  hydraulic  dredge.  In 
February  and  March  both  grapple  dredges  were  withdrawn  from  the 
work.  On  March  8,  1892,  an  hydraulic  dredge  was  brought  to  the 
work  and  after  considerable  fitting  up  a  trial  of  the  dredge  was  made 
on  March  16.  The  cutting  apparatus  did  not  appear  to  be  adapted  to 
the  work,  however,  and  but  little  material  was  dredged.  The  machine 
was  run  parts  of  several  days,  and  about  1,000  cubic  yards  excavated. 
Work  was  suspended  March  26, 1892,  and  has  not  since  been  resumed. 
On  March  29^  1892,  the  contractors  requested  a  third  extension  of  time 
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for  sixty  days,  which  was  granted.  On  April  30,  1892,  the  Alabama 
Dredging  and  Jetty  Company  executed  a  i)ower  of  attorney  author- 
izing 0.  Amory  Stevens  of  New  York  to  receipt  for  all  moneys  due 
under  their  contract,  except  the  reserved  percentages.  This  power  of 
attorney  was  approved  by  the  Second  Comptroller.  'So  work  was  done 
under  the  contract  during  the  third  extended  term  of  the  same.  On 
May  17, 1892,  the  contractors  applied  for  a  fourth  extension  of  the  con- 
tract until  July  16, 1892.  This  extension  was  granted  with  the  under- 
standing that  the  work  was  to  be  immediately  resumed  and  energet- 
ically prosecuted.  No  work  has  yet  been  done  during  the  fourth  ex- 
tension of  the  contract.  Levels  taken  over  the  fill  in  June,  1892, 
showed  the  maximum  height  to  be  17  feet  above  low  tide,  and  the 
amount  of  material  above  grade  94,790  cubic  yards. 

In  August,  1891,  a  hired  dredge  was  employed  in  building  up  the  em- 
bankment on  the  W|U3hington  Channel  front  of  Section  III, preliminary 
to  the  construction  of  the  sea  wall. 

Anacostia  Biver. — ^The  act  of  September  19,  1890,  provided  that 
$2^,000  of  the  appropriation  of  $280,000  for  improving  the  Potomac 
Biver  should  be  available  for  expenditure  on  the  channel  in  the  Ana- 
costia Eiver  between  the  navy-yard  and  Giesboro  Point.  Under  this 
provision  a  contract  was  made  with  Frank  C.  Somers,  of  CaiBden,  N.  J., 
under  date  of  June  10, 1891,  to  widen  and  deepen  the  channel,  the  width 
to  be  about  200  feet  and  the  depth  20  feet  at  low  tide,  the  excavated 
material  to  be  deposited  in  embankment  on  the  flats,  with  the  object  of 
controlling  the  currents  and  reducing  the  dex>osit  in  the  channel.  The 
contract  price  was  17.9  cents  per  cubic  yard,  scow  measurement.  Work 
under  tiiis  contract  was  commenced  November  13, 1891.  Two  clam- 
shell dredges  were  at  first  employed  in  dredging  a  trench  and  foiming 
an  embankment  between  Poplar  Point  and  the  Insane  Asylum  Chan- ' 
nel,  the  trench  to  be  used  for  the  deposit  of  the  material  to  be  dredged 
from  the  channel.  On  December  11, 1891,  one  of  these  dredges  com- 
menced work  in  the  channel  near  the  foot  of  South  Capitol  street.  On 
December  31, 1891,  the  time  for  the  completion  of  this  contract  was  ex- 
tended to  May  16, 1892.  The  work  proceeded  during  the  winter  with 
but  four  days'  interruption  from  ice.  The  dredging  near  the  foot  of 
South  Capitol  street  was  completed  March  16,  1892.  The  dredge  was 
then  moved  to  the  mouth  of  the  river  off  Greenleaf  or  Arsenal  Point. 
Here  the  channel  was  widened  and  deepened  as  fieir  as  the  available 
fonds  would  permit.  The  excavated  material  was  soft  mud,  so  soft,  in 
feMSt,  that  it  was  found  impossible  to  raise  the  embankment  to  a  height 
of  more  than  from  3.6  to  4  feet  above  low  tide.  The  channel  dredging 
was  concluded  April  26 j  1892,  and  the  work  on  the  embankment  on  May . 
24, 18^.  The  total  amount  of  channel  dredging  under  this  contract 
was  90,217  cubic  yards. 

Beservoir  outlet — On  June  30, 1891,  the  coping  for  the  reservoir  out- 
let and  wing  walls  had  been  ordered  and  was  being  cut  in  Maine.  The 
coping  was  delivered  in  September,  1891,  and  the  setting  of  stone  com- 
mence. This  work  was  continued  until  December^  1891,  when  it  was 
completed.  The  addition  of  the  railing  only  remams  to  complete  the 
structure.  One  pair  of  gates  was  broken  by  an  obstructing  log  or  pile- 
head,  during  the  recons^ction  of  the  Long  Bridge,  so  that  it  was  neces- 
sary to  rebmld  them. 
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LONG  BRIDGE. 

On  July  14,  1891,  the  Baltimore  and  Potomac  Bailroad  Company  sub- 
mitted to  the  Secretary  of  War  plans  for  the  reconstruction  of  the  Long 
Bridge  across  the  Washington  Ohaiinel.  The  plan  adopted  for  the  im- 
provement of  the  Potomac  River  provides  for  filling  up  the  flats  at  the 
head  of  the  Washington  Channel  so  that  the  greater  part  of  the  Long 
Bridge  across  this  channel  could  bedisi)en8ed  with  upon  the  completion 
of  the  filling.  Spans  require  to  be  maintained,  however,  across  the 
opening  below  the  reservoir  outlet,  so  as  to  afford  passage  for  the  water 
flowing  from  the  tidal  reservoir  into  the  Washington  Channel.  The 
existing  wooden  spans  of  this  part  of  the  Long  Bridge  were  in  bad  con- 
dition, and  could  not  be  used  much  longer  for  the  heavy  ti*affic  passing 
over  them.  The  Baltimore  and  Potoma<;  Railroad  Company  therefore 
proposed  to  rebuild  so  much  of  the  bridge  as  crosses  the  waterway  of 
the  reservoir  outlet,  substituting  plate  girders  for  the  wooden  truss, 
and  to  fill  in  with  earth  under  the  remaining  spans,  the  trusses  of  which 
were  then  to  be  removed. 

The  plans  provide  for  the  construction  of  a  new  masonry  pier  in  the 
center  of  the  opening  and  two  new  abutments  of  masonry,  located  so 
that  their  vip-stream  ends  are  met  by  the  continuation  of  the  wing  walls 
of  the  reservoir  outlet.  There  are  two  plate  girder  spans  each  79'  9" 
in  the  clear  under  the  coping.  The  girders  are  8  feet  in  depth,  with 
their  lower  flanges  at  an  elevation  of  12  feet  above  low  tide.  The  foun- 
dations were  to  be  6.5  feet  below  low  tide  and  the  average  depth  of 
water  between  the  piers  and  abutments  was  to  be  8  feet  at  low  tide. 

The  plans  were  referred  to  this  office  for  report,  and  a  report  was 
submitted  on  July  20, 1891,  recommending  their  approval.  On  July 
•  28, 1891,  the  plans  were  approved  by  the  Secretary  of  War.  The  Balti- 
more and  Potomac  Railroad  Company  at  once  entered  upon  the  work 
of  reconstruction,  and  at  the  close  of  the  year  the  bridge  proper  was 
practically  completed.  On  filling  the  approaches  with  earth,  however, 
a  decided  and  serious  settlement  and  movement  of  the  abutments  were 
develoi)ed,  which  were  most  marked  in  the  southwest  abutment,  which 
settled  no  less  than  18  inches,  while  the  downstream  wing  moved  for- 
ward about  4  feet.  This  movement  was  no  doubt  due  to  the  pressure 
of  the  earth  filling  upon  the  thick  stratum  of  soft  mud  underlying  the 
river  bed  at  this  locality,  and  which  extendi  to  a  depth  of  about  74  feet 
below  low  tide.  In  order  to  check  the  movement  the  company  have 
removed  the  earth  immediately  behind  the  abutments  and  driven  piles 
close  together  in  the  river  bed  in  the  span  opening.  It  has  been  neces- 
sary to  support  the  ends  of  the  girders  in  front  of  the  south  abutment  by 
trestles,  and  it  is  understood  that  the  company  propose  to  rebuild  this 
abutment.    The  work  can  not  yet  therefore  be  reported  as  complete. 

The  project  for  the  improvement  of  the  Potomac  River  contemplated 
the  rebuilding  of  Long  Bridge  across  the  Virginia  Channel  also.  As 
the  improvement  progresses,  the  necessity  for  this  becomes  more  and 
more  urgent.  The  piers  of  the  bridge  are  more  numerous  than  are  neces- 
sary in  a  structure  built  according  to  modern  plans,  and  are  in  a  direc- 
tion oblique  to  the  flow  of  freshets.  Furthermore  they  are  surrounded 
by  great  quantities  of  riprap  stone  which  has  been  deposited  around 
them  from  time  to  time  to  protect  them.  It  is  estimated  that  below  low- 
tide  level  the  natural  dischjirge  area  of  the  Potomac  River  at  Long 
Bridge  is  reduced  over  30  per  cent  by  the  piers  and  their  foundations 
as  they  exist  to-day. 

Long  Bridge,  on  account  of  its  faulty  construction,  remains  a  constant 
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menace  to  the  interests  on  the  river  front  above  it,  and  also  to  the 
work  of  improvement  of  the  flats,  upon  whi(^li  the  (iovernment  has 
already  spent  a  large  sum.  In  the  event  of  a  freshet  occurring  while 
the  river  is  full  of  ice,  the  most  serious  results  are  to  be  apprehended, 
and  such  a  contingency  is  not  at  all  unlikely.  Sliould  an  ice  gorge  form 
at  Long  Bridge,  it  would  back  up  the  waters  of  the  river  and  overflow 
portions  of  tiie  city  front  and,  through  the  sewers  above  the  bridge, 
such  of  the  lower  parts  of  the  city  as  are  drained  by  them. 

During  the  freshet  of  June.  1889,  the  water  reached  a  height  at  Long 
Bridge  of  about  13  feet  above  low  tide.  The  street  surface  at  Fourteenth 
and  B  streets  WW.  is  about  8  feet  above  low  tide,  and  during  the 
freshet  referi-ed  to  the  water  was  about  5  feet  deep  in  the  street  at  that 
locality.  Great  damage  was  done  by  the  freshet  of  1889,  but  greater 
damage  may  occur  from  a  freshet  of  lesser  magnitude,  if  accompanied 
by  an  ioe  gorge.  The  bridge  should  be  rebuilt  as  recommended  by  the 
Board  of  Engineers. 

Amouut  expended  on  the  improvement  up  to  and  including  June  30,1892  $1, 797, 941. 37 
Amount  required  to  complete  the  improvemont  in  addition  to  amount 

on  hand 681,365.00 

Annual  cost  of  preserving  and  maintaining  (estimated) 5, 000. 00 

Wfl^hington  City  is  in  the  collection  district  of  Georgetown;  D.  C. ;  nearest  light- 
house, Jones  Point,  Virginia. 

Money  statement 

July  1,  1891,  balance  unexpended * $228,178.63 

June  30,  189i2,  amount  expended  during  fiscal  year 171, 120. 00 

July  1,  1892,  balance  unexpended 57,058.63 

July  1,  1892,  outstanding  liabilities $703.00 

July  1,  1892,  amount  covei'ed  by  uncompleted  contracts  - . : . .    41, 183. 00 

41,886.00 

July  1,  1892,  balance  available 15,172.63 

Amount  appropriated  by  act  approved  July  13,  1892 200, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 215, 172. 63 

f  Amount  (estimated)  required  folr  completion  of  existing  project 681, 365. 00 

I  Amount  that  con'be  profitably  expended  in  fiscal  year  ending  June  30, 

^   1894 '. 681,365.00 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  liver  and 
L    harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 
[FomiBhed  by  Mr.  J.  W.  Averlll,  WaBhiDgton,  I>.  0.] 

Iteceipts  and  shipments. 


Calendar  year. 


Coal. 


I  '  Tons. 

1887 1    204,947 

1888 !    240,836 

1889 92,  .^11 

1890 72,089 

1891 114,0i;j 


Ice. 


Tonf. 
120,237 
108, 421 
115,506 
i:i5, 552 
123, 107 


Lnmber. 


Tons. 

37,044 

45, 101 

41,407 

69,6<t4 

50,106 


Sand. 


Tons. 

60,000 

50.000 

75, 000 

75,000 

60,000 


Wood. 


Tons. 
52,419 
33.040 
35, 351 
48,457 
48, 457 


Miacel- 
laneoiiB. 


Tons. 

94,325 
104, 177 
128, 905 
11H,994 
154,  636 


Total. 


Tons. 
618, 972 
581,  575 
488, 680 
519,  696 
551,219 


The  falling  oft' in  coal  is  due  to  the  destruction  of  the  Chesapeake  and  Ohio  Canal. 
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Number  of  vessels  of  va/rimu  olasses  atrMmg  and  departing. 


Calendar  year. 


1887 
1888 
1889 
1890 
1891 


Steamera 

drawing 

fttnn  5 10 

15  feet,  100 

to400tona. 


Yeaaela 

drawing 

from  10  n> 

90  foot,  800 

to  1,700  tow. 


OTO 
710 
075 


980 


578 
625 
455 
491 
445 


Veaaeli 

drawing 

from  4  to 

10  feet,  30 

toMOtona. 


2,140 
1,568 
1,563 
1,572 
1,854 


Bama 

drawing 

from4  to 

10  feet,  100 

toSOOtona. 


2,821 
029 
286 


Feiry  and  looal  paBsenger  steamers  are  not  ineluded  in  the  above.    No  new  lines 
of  transportation  were  established  during  1891. 


J  a. 

IMPROVEMENT  OP  POTOMAC  RIVER  AT  MOUNT  VERNON,  VIRGIMIA. 

ORIGINAL  CONDITION. 

Mount  Yemon  is  situated  on  the  Virginia  shore  of  the  Potomac  Biver, 
14.5  miles  below  Washington,  D.  0.  The  only  convenient  means  of  ac- 
cess for  visitors  is  by  the  steamer  which  runs  between  Washington  and 
Mount  Yemon,  landing  at  the  wharf  on  the  Mount  Yemon  estate.  Be- 
tween this  wharf  and  the  navigation  channel  of  the  Potomac  Biver,  a 
distance  of  about  1,900  feet,  are  flats  on  which  the  depth  was  originally 
but  4  feet  at  low  tide.  Great  difficulty  was  often  experienced,  in  con- 
sequence, in  making  landings  even  with  the  light-draft  steamer  formerly 
in  use,  and  during  low  tides,*  caused  by  northwest  winds,  passengers 
were  frequently  obliged  to  land  in  boats. 

PLAN  OF  IMPROVEMBNT. 

The  original  project  provided  for  the  dredging  of  a  channel  160  feet 
wide  aud  from  6  to  7  feet  deep  at  low  tide,  between  the  main  channel 
of  the  Potomac  Eiver  and  the  Mount  Yemon  wharf^  with  a  turning 
basin  at  the  wharf  having  a  radius  of  150  feet  The  estimated  cost  of 
this  work  was  $14,000.  In  1888  the  project  was  amended  so  as  to  pro- 
vide for  a  channel  200  feet  wide  and  from  9  to  10  feet  deep,  with  a  turn- 
ing basin  of  200  feet  radius.  The  revised  estimate  for  the  total  cost  of 
the  amended  project  was  $26,000. 

WORK  DONE  AND  RESULTS  OBTAINED. 

Under  appropriations  of  March  3,  1879,  amounting  to  $4,000,  June 
14, 1880,  amounting  to  $3,000,  and  March  3, 1881,  amounting  to  $1,500, 
a  channel  145  feet  wide  and  from  7  to  9  feet  deep  was  dredged  through 
the  flats.  Work  under  the  last-named  appropriation  was  closed  Sep- 
tember 16, 1882.  Operations  were  then  suspended  for  want  of  funds 
until  August  11, 1888,  when  $6,000  was  appropriated.  In  the  mean 
time  the  channel  had  filled  in  considerably.  The  appropriation  of  Au- 
gust 11, 1888,  Avas  applied  to  deepening  a  part  of  the  existing  channel 
t<)  a  depth  of  from  9  to  12  feet,  aud  to  the  enlargement  of  the  turning 
basin  to  a  width  of  360  feet. 
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The  river  and  harbor  act,  approved  September  19,1890,  appropriated 
92,500  to  complete  the  work,  and  subsequent  operations  were  conducted 
with  this  end  in  view.  Under  this  appropriation  dred^ng  by  contract 
(see  last  Annual  £ei)ort)  was  commenced  March  28, 1891,  and  com- 
pleted May  19, 1891.  The  dredging  consisted  in  widening  the  channel 
on  the  westerly  side,  and  in  enlarging  the  turning  basin,  the  depth 
made  being  8  feet  at  low  tide.  Upon  the  completion  of  the  work  the 
channel  was  155  feet  wide,  and  the  depth  from  8  to  10  feet  at  low  tide. 
The  turning  basin  had  a  radius  of  180  feet,  with  a  like  depth  of  from  8 
to  10  feet.  The  amount  of  dredging  was  12,846  cubic  yards,  which  was 
removed  in  scows. 

FUTURE  OPERATIONS. 

The  channel  has  now  sufficient  dimensions  for  navigation,  and  no 
further  work  is  recommended. 

"     APPROPRIATIONS. 

The  following  appropriations  have  been  made: 

March  3, 1879 $4,000 

June  14, 1880 3,000 

March  3, 1881 1,500 

August  11, 1888 6,000 

September  19, 1890 2,500 

17,000 

Mount  Vernon  is  in  the  collection  district  of  Alexandria,  which  is  also  the  nearest 
port  of  entry.    The  nearest  light-house  is  at  Fort  Washington,  Md. 

Money  statement 

July  1, 1891,  balance  unexpended • $502.86 

June  30, 1^,  amount  expended  during  fiscal  year 502. 86 


COBfMBRCIAL  STATISTICS. 


The  traffic  is  almost  entirely  a  passenger  one,  the  freighting  being  only  the  inci- 
dental local  trade.  The  improvement  has  permitted  the  use  of  larger  steamboats, 
whioh  carried  to  Mount  Vernon  during  the  calendar  year  1891  about  35,000  people. 


J  3. 

IMPROVEMENT  OP  OCCOQUAN  CREEK,  VIRGINLL 

OBIGINAIi  CONDITION. 

Occoqnan  Greek  is  a  tributary  of  the  Potomac  River,  which  it  enters 
about  26  miles  below  Washington,  D.  C.  The  stream  is  navigable 
from  its  mouth  at  Sandy  Point  to  the  town  of  Occoquan,  a  distance  of  4 
miles.  Navigation  was  obstructed  by  four  bars  which  were  improved 
between  1873  and  1880  by  dredging  and  dike  construction,  so  as  to 
secure  a  navigable  depth  of  about  6  feet  at  low  tide.    Four  appropria- 
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tions  were  made  from  1873  to  1878,  amounting  to  $25,000,  and  in  1880 
the  improvement  was  regarded  as  completed. 

In  compliance  with  the  provisions  of  the  river  and  harbor  act  of 
August  11, 1888,  a  new  survey  of  the  creek  was  made  in  1889  by  Mr. 
S.  T.  Abert,  United  States  agent.  The  condition  of  the  severed  bars 
at  that  date  was  as  follows: 

Lower  Mud^  about  3.5  miles  below  Occoquan.  This  bar  had  a  least 
depth  of  about  3  feet  and  a  length  of  about  4,000  feet.  The  former 
dredged  channel  was  found  to  have  filled  in. 

Upper  Mud,  about  2.25  miles  below  Oceoquan.  This  bar  is  about 
2,000  feet  long.  The  channel  dredged  in  1874-^75  was  found  to  have 
maintained  its  original  dimensions,  the  width  being  about  50  feet  and 
the  depth  from  5  to  6  feet. 

Sand  Bar  J  about  half  a  mile  below  Occoqaan.  The  channel  formerly 
dredged  here  had  filled  in,  the  least  depth  being  4.2  feet. 

Oceoquan  Bar,  a  sand  bar  opposite  Oceoquan.  This  is  a  short  bar, 
with  a  least  depth'  of  4  feet,  the  dredged  channel  having  filled  in. 

PLAN  OF  IMPROVEMENT. 

The  depth  desired  for  navigation  was  6  feet  at  low  tide.  Mr.  Abert 
proposed  in  his  report  upon  the  survey  to  secure  this  depth  by  dredging 
channels  8  feet  deep  and  from  100  to  150  feet  wide,  and  by  the  con- 
struction of  dikes  at  an  estimated  cost  of  $91,250.  (Report  of  Chief 
of  Engineers,  1890,  pages  1089-1096.)  On  September  19, 1890,  an  appro- 
priation of  $10,000  was  made  for  the  new  improvement,  for  which  the 
following  project  was  approved  December  5, 1890: 

Lower  Mud. — A  channel  6  feet  deep  to  be  dredged,  the  "  upper  section^ 
for  about  2,500  feet  below  Taylor's  Point,  to  be  100  feet  wide,  the  ma- 
terial to  be  deposited  on  the  west  side  of  the  channel,  and  the  remainder 
of  channel  or  "  lower  section  ^  to  be  150  feet  wide,  the  material  to  be 
removed  in  scows. 

Upper  Mud. — A  channel  100  feet  wide  and  6  feet  deep  to  be  dredged, 
the  material  to  be  deposited  on  the  east  side  of  the  channel,  and  the 
embankment  so  formed  connected  with  the  left  bank  by  a  dike. 

SoMd  Bar, — ^A  channel  100  feet  wide  and  6  feet  deep  to  be  dredged 
and  sheet-pile  dikes  constructed  to  maintain  the  dredged  channel. 

Oceoquan  Bar, — A  channel  100  feet  wide  and  G  feet  deep  to  be  dredged, 
and  a  sheet-pile  dike  constructed  to  maintain  the  depth. 

The  estimated  cost  of  this  project  was  $45,000. 

WOBK  DONE  AND  BBSULTS  OBTAINED. 

Under  the  appropriation  of  $10,000  made  September  19, 1890,  a  con- 
tract was  entered  into  with  D.  McConville,  of  Washington,  D.  C,  for 
dredging  a  channel  through  the  Lower  Mud  at  the  following  prices : 

Upper  section, — Material  dredged  and  deposited  on  the  sides  of  the 
channel,  10.5  cents  per  cubic  yard,  measured  in  place. 

Lower  section. — Material  dredged  and  removed  in  scows,  14.5  cents 
per  cubic  yard,  measiued  in  scows. 

The  contract  was  entered  into  March  23,  1891.  Dredging  was  com- 
menced May  8,  1891,  and  was  in  progress  at  the  close  of  the  last  fis(*al 
year,  June  30,  1891.  At  this  date  the  contractor  was  engaged  in 
dredging  the  upper  section  of  the  channel,  the  material  being  deposited 
on  the  right  side  of  the  channel  by  means  of  an  endless  chain  dredge 
designed  for  this  kind  of  work.    The  upper  section  of  the  channel  was 
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completed  July  31, 1891,  the  width  being  100  feet,  the  depth  6  feet  at 
low  tide,  and  the  total  length  3,720  feet.  The  total  amonnt  of  excava- 
tion was  36,640  cubic  yards.  The  center  of  the  embankment  formed 
by  the  dredged  material  was  about  105  feet  from  the  right  edge  of  the 
channel,  and  the  foot  of  the  slope  was  from  40  to  50  feet  from  the  right 
edge  of  the  channel. 

The  dredging  of  the  lower  section  of  the  channel  required  the  use 
of  scows.  The  contractor  was  liot  provided  with  scows,  and  a  delay 
of  three  weeks  occurred,  in  consequence,  until  August  21, 1891,  when 
a  clam-shell  dredge  provided  with  scows  commenced  dredging  the 
lower  section.  This  section  was  comi)leted  September  5,  1891,  the 
amount  of  dredging  being  8,5(}7  cubic  yards.  The  length  of  the  sec- 
tion was  870  feet,  the  width  150  feet,  and  the  depth  6  feet.  The  exca- 
vated material  was  deposited  in  a  cove  on  the  east  shore  of  Occoquan 
Bay  inside  of  High  Point.  The  lower  section  of  the  channel  was 
dredged  150  feet  wide  in  order  to  obviate  as  far  as  possible  the  injurious 
action  of  cross-tidal  currents  to  and  from  Belmont  Bay,  which  it  is  be- 
lieved will  tend  to  fill  in  and  decrease  the  width  of  this  part  of  the 
channel. 

Upon  the  completion  of  the  channel  through  the  Lower  Mud  in 
accordance  with  the  project,  there  remained  a  balance  of  the  appropri- 
tion  of  September  19, 1890,  available  for  other  work.  An  examination 
of  the  locality  indicated  that  Occoquan  Bar,  opposite  and  immediately 
below  the  town  of  Occoquan,  was  then  the  next  in  order  as  an  obstruc- 
tion to  navigation.  The  approved  project  provides  for  dredging  a 
channel  and  also  for  the  construction  of  a  dike  at  this  bar  to  maintain 
the  channel  secured  by  dredging.  The  available  fiinds  were,  however, 
insufficient  for  both  classes  of  work,  and  as  it  was  evident  that  the 
dredging  would  be  of  the  greatest  public  benefit  the  funds  were  applied 
to  this  part  of  the  project. 

Proposals  for  dredging  a  channel  through  this  bar  were  invited  by 
public  advertisement,  and  the  following  received  September  21, 1891: 


Name  and  address  of  bidder. 

Price  per 
cubic  yard. 

Estimated 
amount. 

Fred  L.  Somers.  PbiladelDliia.  Pa 

OenU. 
22 

$L080 

The  contract  was  awarded  to  Fred.  L.  Somers,  of  Philadelphia,  Pa., 
and  entered  into  October  IG,  1891.' 

Dredging  was  commenced  at  Occoquan  Bar,  under  this  contract,  on 
Decem^r  9, 1891,  but  proceeded  slowly,  as  the  contractor's  scows  were 
not  adapted  to  the  work.  On  January  5, 1892,  the  contractor  suspended 
work,  stating  that  he  was  api)rehensive  of  injury  to  his  plant  from  ice. 
Operations  were  resumed  March  4, 1892,  and  continued  until  May  16, 
1892,  when  the  work  was  closed — all  the  available  funds  having  been 
applied  thereto.  The  upper  section  of  this  channel  was  dredged  to  a 
width  of  100  feet  and  the  lower  section  to  a  width  of  70  feet,  the  depth 
of  both  sections  being  8  feet  at  low  tide.  The  depth  was  made  8  feet 
to  provide  for  the  filling  from  freshets  which  may  be  anticipated  until 
the  dike  is  built.  The  amount  of  dredging  under  this  contract  was 
12,399  cubic  yards.  The  dredged  material  was  removed  in  scows  and 
deposited  chiefly  below  the  railroad  bridge  on  the  upper  end  of  the  Bel- 
mont Bay  Flats. 

BNG92 66 
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FUTURE  OPERATIONS. 

The  work  remaining  to  be  done  under  the  project  is  the  improvement 
of  the  Upper  Mud,  the  Sand  Bar,  and  the  completion  of  the  improve- 
ment at  Occoquan  Bar,  the  estimated  cost  being  $30,000.  ' 

APPROPRIATION. 

The  following  appropriations  have  been  made  for  the  new  project: 

September  19.  1890 $10,000 

July  13,  1892 6,000 


Total 15,000 

Occoquan  Creek  is  in  the  collection  district  of  Alexandria,  "which  is  also  the  near- 
est port  of  entry.    The  nearest  light-house  is  at  Fort  Washington,  Md. 

Money  statement. 

July  1,  1891,  balance  unexpended • $8,394.99 

June  30,  1892,  amount  expended  during  fiscal  year 8, 188. 98 

July  1,  1892,  balance  unexpended '  206. 01 

July  1,  1892,  outstanding  liabilities 8.00 

July  1,  1892,  balance  available 198. 01 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

Aniouut  available  for  fiscal  year  ending  June  30,  1893 5, 198. 01 


< 


'  Amount  (estimated)  required  for  completion  of  existing  project 30,  000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1894    30, 000. 00 
Submitte<l  in  compliance  with  requirements  of  sections  2  of  river  axid 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 
[FomiBhed  by  Mesars.  L.  Lednian  and  Tyson  Janney,  Occoqnan,  Ya.] 

Receipts  and  shipments  for  calendar  year  1891, 

Tons. 

Coal 100 

Grain ." 60 

Lumber 600 

Wood 3,500 

Railroad  ties 3,600 

Miscellaneous 345 

Total 8,205 

It  is  reported  that  freight  rates  have  been  cheapened.    No  new  lines  of  transpor- 
tation were  established  in  1891. 


J  4. 

IMPROVEMKNT  OF  AQUIA  CREEK,  VIRGINIA. 
ORIGINAL  CONDITION. 

Aqiiia  Creek  is  a  tributary  of  the  Potomac  liiver,  which  it  enters  41 
miles  below  Washington,  d!  0.    The  stream  is  navigable  to  Wharton 
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Landing,  about  7.25  miles  above  the  mouth.  Tlie  upper  part  of  the 
creek  has  a  well-defined  channel,  with  a  width  of  from  60  to  20()  feet, 
while  the  depth  was  originally  from  2  to  17  iWt,  At  a  point  called  the 
Narrows,  about  4.5  miles  above  the  mouth,  tlie  stream  suddenly  expands 
into  a  wide  bay,  from  1,000  to  6,000  feet  wide,  forming  a  continuous 
shoal,  on  which  the  depth  rangwl  generally  IVoiu  2  to  4  feet,  increasing 
near  the  mouth  to  about  7  feet.  About  3  miles  above  the  mouth  the 
creek  is  crossed  by  a  trestle  bridge  of  the  Richmond,  r'rcdericksburg 
and  Potomac  Railroad.  The  bridge  is  provided  with  a  draw  28  feet 
wide. 

Between  1872  and  1878  $10,000  was  a])propriated  by  Congress  and 
expended  in  dredging  a  channel  through  shoal  portions  of  the  creek, 
between  Davis  Point  fabout  one-tliird  of  a  mih»  below  the  Raihoad 
Bridge)  and  Wharton  Landing,  the  channel  being  from  40  to  60  feet 
wide,  and  from  4  to  5  feet  deep  at  low  tid(». 

A  new  survey  of  the  creek  was  authorized  by  the  river  and  harbor 
act  of  August  11, 1888,  and  made  in  1889,  under  the  direction  of  Mr.  S. 
T.  Abert,  United  States  agent.  The  channel  formerly  dredged  was 
found  to  be  about  40  feet  wide,  and  from  4  to  5  Icct  deep  between  the 
railroad  bridge  and  the  Narrows.  Below  the  railroad  bridge  and  in 
the  upper  part  of  the  creek,  near  Wharton  Landing,  it  had  filled  in. 
Dent  Landing,  about  three-quarters  of  a  mile  below  Wharton  Landingj^ 
was  regarded  as  the  highest  point  to  which  navigation  could  be  maiii- 
tained  except  at  great  expense.  The  obstructions  to  na\igation  below 
Dent  Landing  were  the  long  shoal  of  soft  mud  between  the  mouth  and 
the  Narrows,  on  which  the  depth  ranged  from  2  to  4  feet;  a  short  bar 
at  the  mouth  of  Austen  Greek  with  a  ruling  depth  of  4  feet;  and  a 
wreck  at  Coal  Landing. 

PLAN  OF  IMPROVEMENT. 

In  the  report  on  the  survey  (Report  of  Chief  of  Engineers,  1890,  pages 
1096-1103),  Mr.  Abert  proposed  a  channel  150  feet  wide  and  8  feet  deep 
between  the  mouth  and  the  Narrows,  and  a  channel  80  feet  wide  and  8 
feet  deep  through  the  bar  at  the  mouth  of  Austen  Creek.  The  esti- 
mated cost  of  the  improvement  was  $101,278. 

On  September  19, 1890,  Congress  appropriated  $10,000  for  this  work. 
Upon  further  examination  of  this  creek  in  1890  the  character  of  its 
navigation  and  the  amcmnt  of  its  trade  did  not  i?eem  to  warrant  so 
large  an  expenditure  as  was  i)roposed  in  Mr.  Abert's  report.  Six-foot 
navigation  was  regarded  as  sufficient  to  give  all  the  relief  needed  to 
navigation  at  the  present  time,  leaving  the  subject  of  greater  depth 
for  future  action,  if  trade  were  developed  by  this  improvement. 

The  following  project  for  the  work  was  therefore  adopted  December 
4,  1890:  A  channel  80  feet  wide  and  6  feet  deep  to  be  dredged  between 
the  mouth  and  the  Narrows,  at  an  estimated  cost  of  $40,000,  the  mate- 
rial dredged  below  the  railroad  bridge  to  be  removed  in  scows,  and 
that  above  the  bridge  for  the  most  part  to  be  dcposit^nl  on  the  sides  of 
the  channel.    The  proposed  work  above  the  Narrows  was  omitted. 

WOEK  DONE  AND  RESULTS  OBTAINED. 

Under  the  appropriation  of  September  19,  1890,  a  contract  was  en- 
tered into  on  May  28, 1891,  witli  Frank  C.  Stmiers,  of  Philadelphia,  Pa., 
for  dredging  that  part  of  the  channel  below  the  railroad  bridge  at  12.5 
cents  per  cubic  yard.    Work  was  commenced  June  11, 1891,  and  at 
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the  close  of  the  last  fiscal  year,  June  30, 1891^  was  still  in  progress. 
At  that  date  the  channel  had  been  dredged  to  the  fall  width  of  80  feet 
from  the  6-foot  curve  neai*  Thorny  Point  for  a  distance  of  2,670  feet, 
the  depth  being  6  feet  at  low  tide. 

Dredging  operations  were  continued  with  favorable  progress  through 
July  and  untU  August  19, 1891,  when  a  channd  80  feet  wide  and  6  feet 
deep  was  completed  to  the  draw  of  the  Eichmond,  Fredericksburg  and 
Potomac  Bailroad  bridge.    The  contract  was  then  closed. 

The  total  length  of  the  channel  from  the  6-foot  curve  near  Thorny 
Point  to  the  raSroad  bridge  is  12,280  feet.  In  this  distance  it  was  un- 
necessary to  dredge  for  a  length  of  3^400  feet,  as  a  depth  of  6  feet  was 
found.  The  channel  is  thus  divided  mto  two  sections,  the  lower  being 
2,740  feet  in  length,  and  the  upper,  near  the  bridge,  6,1M  feet  in  length. 
The  material  dredged  was  soft  mud.  It  was  removed  in  scows  and  de- 
posited in  the  Potomac  Eiver  off  Brents  Point.  The  total  amount  of 
dredging  under  the  contract  was  60,438  cubic  yards. 

FUTURE   OPERATIONS. 

The  work  remaining  to  complete  the  project  for  this  improvement  is 
th^  dredging  of  the  channel  between  the  railroad  bridge  and  the  Nar- 
rows, a  distance  of  about  6,500  feet.  The  draw  through  the  railroad 
bfidge  is  but  28  feet  wide.  This  width  is  insufficient  for  the  passage 
of  the  dredges  now  usually  employed  on  river  and  harbor  work.  A 
dredge  such  as  would  be  required  for  the  proper  and  economical  execu- 
tion of  the  work  above  the  bridge  would  be  about  35  feet  wide,  and  to 
permit  the  passage  of  such  a  dredge  the  draw  should  be  widened  to  at 
least  40  feet.  The  attention  of  the  Eichmond,  Fredericksburg  and  Po> 
tomac  Eailroad  was  called  to  this  matter  on  March  24, 1891,  and  they 
were  requested  to  increase  the  width  of  the  draw  when  the  road  was 
double  tracked — ^a  work  which  it  was  understood  was  about  to  be  com- 
menced by  the  company  at  that  time. 

APPROPRIATION. 

The  following  appropriations  have  been  made  for  the  new  work: 

September  19, 1890 $10,000 

July  13,  1892 5,000 

Total 15,000 

Aquia  Creek  is  in  the  collection  district  of  Alexandria,  which  is  the  nearest  port 
of  entry.    The  nearest  light-house  is  at  Upper  Cedar  Point,  Md. 

Money  statement 

July  1, 1891,  balance  unexpended $9,500.00 

Jane  30, 1£^2,  amount  expended  during  fiscal  year 8, 889.05 

July  1, 1892,  balance  unexpended 610.95 

July  1, 1892,  outstanding  liabilities 115.00 

July  1, 1892, balance  available 495.95 

Amount  appropriated  by  act  approved  July  13,1892 5,000.00 

Amount  available  for  fisoa]  year  ending  June  30,  1893 5, 495. 95 


< 


'Amount  ^estimated)  required  for  completion  of  existing  project 25, 000. 00 

Amount  uiat  can  be  profitably  expended  in  fiscal  year  ending  J  uno  30, 1894 .     15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  luid 
harbor  acts  of  1866  and  1867. 
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COMMKltCIAL  STATISTICS. 

Efforts  were  made  to  obtain  commercial  statistios.  but  the  information  regarding 
receipts  and  shipments  was  so  indefinite  that  it  coald  not  be  used. 

ArrivalB  and  dipariure9  of  reaseU. 

Steam  tugs  drawing  less  than  5  feet j 10 

Sailing  vessels  drawing  less  than  4.5  feet 165 

Barges,  flatboais,  eto 20 


J  5. 

IMPROVEMENT  OF  HARBOR  AT  BRETON  BAY,  LEONARDTOWN.  MART- 
LAND. 

ORIGINAL  CONDITION. 

Breton  Bay  is  a  tidal  estuary  of  tlie  Potomac  Eiver,  which  it  enters 
82  miles  below  Washington,  D.  0.  The  bay  is  about  6  miles  long  and 
well  landlocked.  Fifteen  feet  of  water  can  be  carried  up  the  bay  for  a 
distance  of  4  miles,  and  9  feet  for  a  distance  of  5  miles.  Li  1874  the 
navigation  was  obstructed  by  a  shoal  at  the  head  of  the  bay,  extendiug 
from  the  9-foot  curve  to  the  Leonardtown  Wharf,  a  distance  of  about 
1  mile,  the  least  depth  on  the  shoal  being  5  feet  at  low  tide.  The 
material  composing  the  shoal  was  soft  mud. 

PLAN  OF  IMPROVEMENT. 

The  original  project,  adopted  in  1878,  provided  for  dredging  a  chan- 
nel 150  feet  wide  and  9  feet  deep  from  the  9-foot  curve  in  Breton  Bay 
to  the  Leonardtown  Wharf,  with  a  turning  basin  for  steamboats  at  the 
wharf  400  feet  wide  and  600  feet  long,  at  an  estimated  cost  of  $30,000. 
In  1885  the  project  was  amended  so  as  to  provide  for  a  channel  200  feet 
wide  and  10  feet  deep,  the  turning  basin  to  be  800  feet  long  and  400  feet 
wide.    The  estimated  cost  of  the  amended  project  was  $49,000. 

In  1890  the  original  project  was  resumed,  a  width  of  150  feet  and  a 
depth  of  9  feet  being  deemed  sufficient  to  furnish  all  the  facilities  needed 
by  navigati&n  at  the  present  time. 

WORK  DONE  AND  RESULTS  OBTAINED. 

From  June  18, 1878,  to  August  11, 1888,  eight  appropriations  were 
made,  ranging  from  $3,000  to  $6,500,  and  aggregating  $32,500.  This 
sum  was  appned  to  dredging  185,429  cubic  yards  of  material  at  rates 
ranging  from  10  to  18  cents  per  cubic  yard.  On  March  2. 1889,  when 
work  was  closed  under  the  appropriation  of  August  11, 1888,  the  basin 
at  the  upper  end  of  the  channel  was  645  feet  long  and  370  feet  wide. 
From  the  lower  end  of  the  basin  the  channel  was  150  feet  wide  for  a 
distance  of  1,870  feet,  and  for  a  farther  distance  of  1,380  feet  around 
the  turn  at  Buzzards  Point  the  width  varied  from  185  to  230  feet.  The 
depths  varied  from  8.6  to  14.6  feet.  Fo  dredging  had  been  done  between 
the  lower  end  of  the  turn  at  Buzzards  Point  and  the  9-foot  curve  in  the 
bay. 

The  river  and  harbor  act  approved  September  19, 1890,  appropriated 
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$5.0(M)  for  this  work,  which  sum  was  snfiicieut  to  complete  the  work 
called  for  by  the  ori«*iiial  project.  A  contract  was  entered  into  March 
9, 1891,  with  the  Haltiuiore  Dredging  Company  of  Baltimore,  Md.,  for 
dredging*:  in  the  channel  at  12.5  cents  per  cubic  yard.  Dredging  was 
<ommenced  June  15,  1891,  and  at  the  close  of  the  fiscal  year  ending 
June  30, 1891,  was  still  in  progress.  Operations,  under  the  contract, 
were  continued  during  July  and  the  greater  part  of  August,  1891. 
The  plant  consisted  of  one  dipper  dredge,  one  tug,  and  four  scows. 
Good  progress  was  made  with  the  work,  and  it  was  completed  August 
25,  1891.  The  total  amount  of  dredging  under  the  contract  was  28,800 
cubic  yards.  The  excavated  material  was  removed  in  scows  and  dexK>s- 
ited  in  Breton  liay,  about  2.25  miles  below  the  wharf  at  Leonaxdtown. 
The  average  daily  work  of  the  dredge  was  about  500  cubic  yards.  The 
channel,  as  completed,  is  9  feet  deep  at  low  tide,  extending  from  the  9- 
foot  curve  in  Bret^m  J>ay  to  the  Leonardtown  wharf.  The  width  of 
the  channel  is  150  feet,  except  at  the  turn  off  Buzzards  Point,  where 
the  width  has  been  made  320  feet  to  facilitate  the  turning  of  steamers, 
the  two  reaches  of  tlie  channel  making  an  angle  of  nearly  90°  with 
each  other.  The  basin  at  the  Leonardtown  wharf  is  9  feet  deep,  370 
feet  wide,  and  000  feet  long.  For  a  further  length  of  335  feet  the  width 
gradually  decreases  to  150  feet  at  the  junction  of  the  channeL 

FUTUXIE   OPERATIONS. 

The  existing  project  has  been  completed  with  the  funds  appropriated, 
and  will  afford  all  the  facilities  which  the  navigation  requires  at  the 
present  time.  Should  tlie  trade  increase  in  the  future  the  question  of 
increased  dimensions  of  channel  will  be  worthy  of  consideration^  but  at 
present  no  further  appropriations  are  recommended. 

APPROPRIATIONS. 

The  following  approi)riations  have  been  made: 

June  18, 1878 $5,000 

March  3, 1879 * 4,000 

June  14, 1880 3,000 

March  3, 1881 3,000 

August  2, 1882 5,000 

July  4, 1884 3,000 

August  5, 1886 6,500 

August  11, 1888 3,000 

September  19, 1890 5,000 

Total 1 37,500 

The  work  iH  in  th<>  collection  district  of  Annapolis.    The  nearest  light-house  is  at 
Blackistono  Ibhiud. 

Money  stat^nent. 

Jnly  1, 1891,  balance  unexpended $4,482.21 

June  30, 1892,  amount  expended  d^iring  fiscal  year 4, 417. 21 

July  1, 1892,  balance  unexpended 65. 00 

July  1, 1892,  outstanding  liabilities 65.00 


COMMERCIAL  STATISTICS. 

No  statistics  for  the  year  1891  could  bo  obtained. 
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J  6. 

IMPROVEMENT  OF  NOMINI  CREEK,  VIRGINIA. 
ORIGINAL  CONDITION. 

Nomini  Creek  is  an  important  tributary  of  the  Potomac  River,  which 
it  enters  about  82  miles  below  Washington,  D.  O.  At  the  date  of  the 
survey  preliminary  to  the  inception  of  the  improvement  (1872)  its  nav- 
igation was  obstructed  by  a  bar  of  oyster  shells  and  sand  at  its  mouth 
over  which  but  3  feet  could  be  carried  at  low  tide.  The  dangers  and 
difficulties  of  passing  the  bar  were  still  further  increased  by  strong 
cross  tidal  currents  just  inside  the  mouth  at  White  Point.  After  pass- 
ing the  bar  a  wide  and  navigable  stream  is  found  in  which  8  feet  can 
be  carried  for  about  4  miles  to  Nomini  Ferry,  while  6  feet  can  be  carried 
for  about  6  miles  above  the  mouth. 

PLAN  OF  IMPROVEMENT. 

The  original  project  adopted  in  1873  provided  for  dredging  a  channel 
through  the  bar  100  feet  wide  and  9  feet  deep  at  low  tide,  with  side 
slopes  of  2  to  1,  at  an  estimated  cost  of  $20,000.  The  project  was 
amended  in  1879  by  in«Teasing  the  width  to  150  feet  in  order  to  meet 
the  demands  of  increased  trade.  In  1885  the  project  was  again  modi- 
fied so  as  to  provide  for  a  channel  200  feet  wide  and  9  feet  deep,  and 
also  for  dredging  a  training  channel  and  the  construction  of  training 
dikes.  The  total  cost  of  this  amended  project  was  placed  at  $62,500. 
In  1888  this  estimate  was  increased  to  $72,500,  the  channel  having  de- 
teriorated during  the  suspension  of  work  from  1883  to  1889.  Owing  to 
the  position  of  the  channel,  exj)osed  to  north  and  northwest  winds  and 
to  cross  tidal  currents,  it  is  difficult  to  secure  any  permanent  or  satis- 
factory results.  The  deterioration  of  the  channel  outside  White  Point 
is  believed  to  be  largely  due  to  material  stirred  up  by  northwest  winds 
and  carried  into  the  channel  by  the  ebb  and  iiood  currents  of  Cun-io- 
man  Bay.  In  order  to  maintain  the  channel  and  i)revent  this  injurious 
action  the  project  was  modified  in  1890  as  follows:  (1)  The  dredged 
channel  to  be  9  feet  deej)  and  150  feet  wide,  this  width  being  deemed 
sufficient  for  navigation  and  more  likely  to  hold  its  depth.  (2)  Two 
jetties  to  be  constructed,  one  from  White  Point  on  the  east  and  one 
from  Cedar  Island  on  the  west  of  the  dredged  channel,  to  extend  out 
into  UTomini  Bay  parallel  to  the  channel.  (3)  Dikes  to  be  built  inside 
White  Point  to  check  the  cross  currents,  but  the  training  channel  to 
be  omitted.  It  is  estimated  that  this  modified  project  can  be  completed 
at  a  total  cost  of  $72,500,  which  was  the  amount  of  the  revised  estimate 
of  1888  for  a  200-foot  channel. 

WOBK  DONE  AND  RESULTS  OBTAINED. 

From  March  3, 1873,  to  August  2, 1882,  seven  appropriations  were 
made  ranging  from  $2,000  to  $10,000,  and  aggregating  $32,600.  These 
appropriations  were  applied  to  dredging  a  channel  through  the  bar, 
which  at  the  close  of  work  in  1883  was  100  feet  wide,  9  feet  deep,  and 
4,400  feet  long.  Operations  were  then  suspended  until  1889,  when  an 
appropriation  of  $5,000,  made  August  11, 1888,  was  expended  in  widen- 
ing and  deeping  the  channel  outside  White  Point,  which  had  partly 
filled  in  during  the  cessation  of  work.    The  river  and  harbor  act  of 
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September  19, 1890,  appropriated  $5,000  for  continuing  the  improve- 
ment. Under  this  appropriation  dredging  by  contract  in  accordance 
with  the  modified  project  was  commenc^  April  30, 1891,  and  completed 
June  19, 1891. 

Ten  thousand  nine  hundred  and  twenty-seven  cubic  yards  of  material 
were  removed  from  the  channel  at  and  outside  of  White  Point,  the 
depth  made  being  9  feet  at  low  tide  and  the  width  150  feet  outside  of 
White  Point  and  130  feet  directly  at  White  Point.  The  dredged  ma- 
terial was  removed  in  scows  and  deposited  in  Nomini  Bay  near  King- 
copsico  Point.  The  dike  across  the  channel  to  Bushfield  Bay,  inside 
TVTbite  Point,  was  built  of  riprap  stone,  406  cubic  yards  having  been 
purchased  for  this  purpose. 

Ko  work  was  done  during  the  fiscal  year  ending  June  30, 1892,  the 
available  funds  having  been  applied  to  the  work  during  the  previous 
fiscal  year. 

•       FUTURE  OPERATIONS. 

The  work  remaining  to  be  done  for  the  completion  of  the  project  is 
the  construction  of  the  jetties  and  the  continuation  of  the  dr^ging  to 
150  feet  width  through  the  remainder  of  the  bar.  In  order  that  the 
work  may  be  done  within  the  estimates,  it  is  essential  that  the  appro- 
priations should  be  large  enough  to  complete  the  jetties  at  one  time. 
This  will  require  $20,0W).  The  total  amount  needed  to  complete  the 
work  is  $20,000,  and  this  can  be  profitably  expended  in  one  year. 

APPROPRIATIONS. 

The  following  appropriations  have  been  made: 

May  3, 1873 i..  $10,000 

June  23,  1874 6,000 

March  3, 1875 6,000 

March  5, 1879 2,500 

June  14, 1880 5,000 

March  3, 1881 2,000 

August  2,  1882. ; 2,000 

August  11,  1888 5,000 

September  19, 1890 5,000 

July  13, 1892 10,000 

Total 52,500 

■ 

The  work  is  in  the  collection  district  of  Tappahannock,  which  is  the  nearest  port 
of  entry.    The  nearest  light-house  is  that  at  Blaokistone  Island. 

Money  statmnent, 

July  1, 1891,  balance  unexpended $2,552.11 

June  30,  ISflfe,  amount  expended  during  fiscal  year 2, 263. 87 

July  1,1892,  balance  unexpended 288.24 

Amount  appropriated  by  act  approved  July  13,  1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 10, 288. 24 


C Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 

pcndediufiscalyear  ending  June  30,1894 
lequii^ements  of  sections  2  of  river  and 


I  Amountthatcanbeprofitably  expended  iu  fiscal  year  ending  June  30,1894    20, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  ri' 


I    harbor  acts  of  1866  and  1867. 


APPENDIX  J — REPORT  OF  MAJOR  DAVIS.       1049 

COMMERCIAL  STATISTICS. 

Toiinvkf^e  for  calendar  year —  Tods. 

1889 13,542 

1890 * 15,825 

1891  (fnrnished  by  Messrs.  F.  E.  Tubman  and  A.  L.  Adler,  Mount  H6lly,  Va.)  62, 300 

No  new  lines  of  transportation  were  established  in  1891.    It  is  repoited  that  the  . 
work  done  by  the  Government  has  maintained  the  trade  of  the  section  and  made 
possible  a  large  increase. 


J  7. 

IMPROVEMENT  OP  PATUXENT  RIVER,  MARYLAND. 

ORIGINAL  CONDITION. 

The  Patuxent  River  is  navigable  from  its  mouth  at  Drum  Point,  on 
Chesapeake  Bay,  for  a  distance  of  about  46  miles,  as  far  as  Bristol, 
Md.  Vessels  drawing  from  10  to  12  feet  can  reach  Holland  Wharf, 
about  28  miles  above  the  mouth,  and  a  steamer  drawing  8.5  feet  when 
fuUy  loaded  runs  up  to  Bristol. 

Prior  to  the  commencement  of  the  improvement  the  navigation  of  the 
upper  part  of  the  river  was  obstructed  by  two  mud  bars,  (1)  Swann 
Point  Bar,  about  43  miles  above  the  mouth,  with  a  ruling  depth  of  7.8 
feet,  and  (2)  Bristol  Bar,  at  Bristol,  with  a  least  depth  off  the  steam- 
boat wharf  of  7.6  feet,  and  4.2  off  the  county  wharf.  Two  other  bars 
below,  viz,  Pope  Shoal,  about  24  miles  above  the  mouth,  and  Warren 
Beach  Bar,  about  34  miles  above  the  mouth,  were  mentioned  in  the 
rei)ort  of  the  preliminary  examination  as  worthy  of  survey,  but  they 
appear  to  offer  no  obstruction  to  tbe  present  standard  of  navigation. 

PLAN  OF  IMPROVEMENT. 

The  original  project  proposed  a  cut  200  feet  wide  and  from  12  to  13 
feet  deep  through  these  bars,  so  as  to  secure  a  permanent  cliannel  about 
100  feet  wide  and  12  feet  deep  at  low  tide,  at  an  estimated  cost  of 
$80,000.  Under  this  project  a  channel  120  feet  wide  and  12  feet  deep 
was  dredged  at  Bristol  Bar.  Upon  examination  of  the  river  in  1890  it 
api>eared  that  a  channel  about  100  feet  wide  and  9  feet  deep  at  Swann 
Point  Bar  would  afford  all  the  facilities  that  the  existing  or  immedi- 
ately prospective  demands  of  commerce  would  require.  The  steamer 
navigating  the  upper  part  of  the  river  draws,  as  stated,  but  8.6  feet 
when  fidly  loaded,  but  is,  as  a  matter  of  fact,  never  fully  loaded  when 
passing  this  bar.  So  far  as  could  be  learned  few  sailing  vessels  go  as 
high  up  as  Bristol,  and  none  drawing  as  much  as  9  feet.  The  project 
was  therefore  modified  so  as  to  provide,  in  addition  to  the  channel  al- 
ready dredged  at  Bristol  Bar,  a  channel  at  Swann  Point  Bar  about  100 
feet  wide  and  9  feet  deep,  to  oe  supplemented  by  works  of  contraction 
if  these  should  afterward  be  found  necessary, 

WORK  DONE  AND  RESULTS  OBTAINED. 

The  first  appropriation  was  made  August  11,  1888,  amounting  to 
$5,000,  which  was  applied  to  dredging  by  contract  at  Bristol  Bar.  A 
channel  12  feet  deep,  120  feet  wide,  and  794  feet  long,  was  dredged  from 
the  12-foot  curve  at  the  lower  end  of  the  bar  to  a  point  about  250  feet 
above  the  steamboat  whar£    The  amount  of  dredging  was  18,295  cubic 
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yards,  aud  tlie  channel  was  completed  January  2,  1890.    The  material 
wa«  mild. 

In  the  river  and  harbor  actof  September  19, 1890,  an  appropriation  of 
$6,000  was  ma<l6  for  this  imi)roveinent.  Under  tliis  appropriation  dredg- 
ing by  contract  at  Swann  Point  Bar  was  commenced  April  9, 1891,  and 
completed  June  4, 1891.  A  channel  9  feet  deep  and  132  feet  wide  was 
dredged  through  the  bar.  This  width  of  cutting  will  give  a  bottom 
width  of  fully  100  feet,  when  the  sides  of  the  channel  have  assumed 
their  natural  slope.  The  total  amount  of  dredging  was  19,626.7  cubic 
yards,  which  was  removed  in  scows.  The  dredged  channel  is  about 
2,250  feet  long, 

FUTURE  OPERATIONS. 

The  work  already  done  on  this  river  is  sufficient  for  its  present  trade 
and  navigation.  It  is  possible  that  works  of  contraction  may  be  re- 
quired to  maintain  the  channel  at  Swann  Point  Bar,  the  bar  being  com- 
iwsedof  mud;  but  this  question  can  only  be  determined  by  surveys  to 
be  made  in  the  future.  If  the  trade  of  the  river  should  increase  so  as 
to  demand  deeper-draft  steamers  and  vessels,  a  plan  of  improvement 
corresponding  to  these  demands  will  be  proposed,  but  at  the  present 
time  no  further  appropriations  are  re(»ommended. 

APPROPRIATIONS. 

The  following  appropriations  have  been  made:  ■ 

AugnetU,  1888 $5,000 

September  19, 1890 6,000 


Total 11,000 

The  work  is  in  the  coUection  district  of  AnuapoHs.    Tlie  nearest  light-house  is  that 
at  Drum  Point,  Maryland. 

Money  stxiteinent 

July  1, 1891,  balance  unexpended $1, 184. 84 

June  30, 1892,  amount  expended  during  fiscal  year 263. 97 

July  1, 1892,  balance  unexpended 920.87 


« 


COMMERCIAL  S1ATISTIC6. 


Efforts  were  made  to  obtain  commercial  statistics,  but  the  information  received 
was  not  sufficiently  definite  for  use.  It  was  reported,  however,  that  the  business 
done  in  1891  was  larger  than  it  haa  been  for  many  years. 


J  8. 

IMPROVEMENT  OF  RAPPAHANNOCK  RIVER,  VIRGINIA. 

DESCRIPTION. 

The  Bappahannock  Eiver  is  navigable  from  its  mouth  in  Chesa- 
X>eake  Bay  to  Fredericksburg,  Va.,  a  distance  of  106  miles.    The  lower 
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part  of  the  river  has  the  cliaracter  of  a  tidal  estuary,  the  width  varying 
from  1  to  3.5  miles.  The  ruling  depth  at  the  mouth  is  5  fathoms,  and 
this  depth  holds  to  Jones  Point,  28  miles  above,  while  17  feet  can  be 
carried  to  within  1  mile  of  Tappahannock,  which  is  41  miles  from  the 
month.  Above  Tai>pahannock  the  river  has  a  tortuous  course,  and 
above  Port  Boyal,  29  miles  from  Fredericksburg,  it  flows  between  high 
banks.  The  width  at  Fredericksburg  is  about  350  feet,  gradually  in- 
creasing to  about  1,500  feet  at  Port  IiU>yal.  In  1871,  prior  to  the  incep- 
tion of  the  improvement,  6  feet  could  be  carried  within  a  mile  of  Fi-ed- 
erieksburg,  and  then  4  feet  to  the  town. 

The  Bappahannock  Biv.er  drains  a  large  area  of  agricultural  country 
and  is  subject  to  freshets.  The  highest  known  freshet  occurred  in  June, 
1889,  when  the  river  rose  to  32.8  feet  above  low  tide  at  Fredericksburg. 
The  freshet  slope  falls  below  Fredericksburg  as  the  river  widens. 
Freshets  are  but  little  felt  at  Port  Boyal,  and  not  at  aU  at  Tappahan- 
nock.  They  bring  down  large  quantities  of  sediment,  and  are  the  chief 
factors  in  bar  formation.  Tides  range  from  2.5  feet  at  the  mouth  to  3.4 
feet  at  Fredericksburg. 

ORIGINAL  CONDITION. 

The  obstructions  to  navigation  lie  between  Tappahannock  and  Fred- 
ericksburg, 65  miles.    The  original  condition  of  tiie  bars  was  as  follows : 

Naylar  Moley  44  miles  above  the  mouth.    A  detailed  survey  of  the . 
bar,  made  in  1885,  showed  the  least  depth  to  be  10.7  feet.    The  length 
of  the  bar  between  the  16-foot  curves  was  11,000  feet.    Borings  showed 
sand,  mud,  and  gravel. 

Wanzaiico  Rea^chj  72  miles  above  the  month  and  4  miles  below  Port 
Eoyal,  The  ruling  depth  on  the  bar  is  10.1  feet  (survey  of  1885),  al- 
though in  the  track  which  can  be  conveniently  followed  by  steamers 
the  depth  is  8.3  feet.  The  length  of  the  bar  between  the  16-foot  curves 
is  5.6^  feet.    The  bar  is  composed  for  the  most  part  of  soft  mud. 

FarleytaU  Bar^  94  miles  above  the  mouth,  and  12  miles  below  Fred- 
ericksborg.  In  1881,  before  improvement,  9  feet  could  be  carried  over 
this  bar,  although  the  depth  on  the  best  course  was  8.3  feet.  Tlie  bar 
was  comx>osed  of  sand,  mud  and  gravel,  and  was  about  200  feet  long  be- 
tween the  10-foot  curves. 

Castle  Ferry  Bar^  93  miles  above  the  mouth  and  8  miles  below  Fred- 
ericksburg. The  least  depth  in  1876,  before  improvement,  was  8.4  feet, 
and  the  length  between  the  10-foot  curves  1,400  feet.  The  bar  is  com- 
I>08ed  of  sand  and  mud. 

8pottSi€Ood  Bar,  102  miles  above  the  mouth,  4  miles  below  Fredericks- 
burg. In  1871  this  bar  was  6,400  feet  long,  with  a  least  depth  of  6  feet 
at  the  "  cross  over,''  where  there  were  three  wrecks  sunk  during  the 
late  war.  Before  improvement  this  was  the  most  troublesome  bar  on 
the  river  below  Fredericksburg  Bar,  and  steamers  often  grounded  here. 

Pratt  Beach  Bar,  103  miles  above  the  mouth  and  3  miles  below  Fred- 
ericksburg. The  ruling  depth  before  improvement  was  8.1  feet,  and 
the  length  between  the  10-foot  curves  about  1,000  feet.  The  bar  is 
formed  of  sand  and  mud. 

Bernard  Bar,  104  miles  above  the  mouth,  and  2  miles  below  Fred- 
ericksburg. The  ruling  depth  before  improvement  was  9.1  feet  and  the 
length  between  the  10-foot  curves  about  400  feet.  The  material  is  sand 
and  gravel. 

FoUoeJc  Ba/Tj  105  miles  above  the  mouth  of  the  river  and  one  mile 
below-Fredericksburg.    The  bar  was  about  700  feet  long  in  1882,  be- 
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fore  it^  improvement  was  commenced,  and  the  ruling  depth  7  feet.  At 
the  head  of  the  bar  and  near  the  right  bank  there  Wiis  a  ledge  of  rock 
on  which  tlie  depth  was  from  6  to  7  feet. 

Frederiehihurg  Bar, — This  bar  commences  1  mile  below  the  railroad 
bridge  at  Fredericksburg,  and  extends  up  to  and  along  the  entire 
wharf  front  of  the  town  to  the  bridge.  The  ruling  depth  in  1871  was 
4  feet.  The  bar  was  formed  and  is  constantly  renewed  by  deposits  of 
sand  brought  down  by  the  recurring  freshets.  In  1871  six  wrecks  ob- 
structed the  channel  over  this  bar. 

The  navigation  of  the  Bappahannock  is  sometimes  obstructed  by 
trees  and  snags  carried  into  the  river  by  freshets. 

PLAN  OF  IMPROVEMENT. 

The  original  project,  approved  in  1871,  was  to  secure  a  channel  100 
feet  wide  and  10  feet  deep  by  dredging  and  the  construction  of  dikes 
from  Fredericksburg  to  Tappahannock,  the  wrecks  obstructing  the 
channel  to  be  removed.  The  first  estimate  of  the  cost  of  this  improve- 
ment was  $83,760.  In  1879  the  project  was  amended  so  as  to  provide 
for  dredging  a  channel  100  feet  wide  and  10  feet  deep  through  flie  bars 
between  Fredericksburg  and  Port  Eoyal,  and  one  200  feet  wide  and  15 
feet  deep  between  Port  Eoyal  and  Tappahannock  for  a  larger  class  of 
vessels.  The  depths  secured  by  dredging  were  to  be  maintained  by 
a  system  of  wing  dams  and  training  dikes.  The  total  estimated  cost 
of  the  revised  project  was  $381,500. 

WORK  DONE  AND  RESULTS  OBTAINED. 

The  first  appropriation  for  the  improvement  was  made  March  3, 1871, 
amounting  to  $15,000.  From  March  3, 1871,  to  June  30, 1890,  fourteen 
appropriations  have  been  made,  ranging  from  $5,000  to  $26,000,  and 
aggregating  $199,500.  These  appropriations  have  been  expended  in 
improving  the  seven  bars  between  Fredericksburg  and  Port  Royal,  by 
dredging,  the  construction  of  dikes,  and  the  removal  of  wrecks  and 
snags. 

The  following  table  gives  the  results  of  the  improvement  at  each  of 
the  bars  in  January,  1890: 


Locality. 


Fredciicksburg  Bar,  below  steamboat  wharf 

Pollock  Har 

B(*mai*d  Bar 

Pratt  Bar... 

Spotts wood  Bar,  upper 

Spott«woo(l  Bar,  loAver 

CastlA  Ferry  Bar 

Parley  vale  Bar 


Depth  at 
low  water 
before  im- 
provement. 


Least  Chan* 

nel  depth 

at  low 

water,  Jan- 
uary. 1890. 


FmL 


t8 
9 
9 
9 

8.5 
8 

9.6 
9.6 


•About. 


fA  small  bar  exists  at  and  immodiatoly  bolow  the  st«Aniboat  wharf,  at  which  the  least  depth  ia 
about  6.5  feet;  but  it  ia  comparatively  unimportant',  since  it  in  just  at  the  head  of  navigation. 

Stated  in  general  terms,  about  two-thirds  of  the  work  to  be  accom* 
plished  under  the  project  between  Fredericksburg  and  Farleyvale,  a 
distance  of  12.6  miles,  has  been  done. 
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Nothing  has  been  done  toward  the  improvement  of  the  bars  at  Nan- 
zatioo  Reach,  33  miles  below  Fredericksburg]^,  and  near  Tappahannock, 
61  miles  below  Fredericksburg.  It  is  considered  more  important  to 
first  complete  the  improvement  above. 

An  appropriation  of  $15,000  was  mhde  in  the  river  and  harbor  act 
of  September  19,  1890.  During  the  fiscal  year  ending  June  30,  1891, 
the  dikes  at  Fredericksburg  Bar,  Pollock  Bar,  Bernard  Bar,  Spotts- 
wood  Bar,  and  Castle  Ferry  Bar  were  repaired  and  mattressed. 

A  contract  was  entered  into  April  24,  1891,  with  II.  T.  Morrison  & 
Co.,  of  Petersburg,  for  constructing  a  combined  steam  derrick  boat  and 
pile-driver,  one  scow,  and  two  liatboats,  for  the  sum  of  $0,129.75,  this 
plant  to  be  used  on  the  Kappahannock,  Mattaponi,  and  Pamunkey 
rivers.  At  the  close  of  the  last  fiscal  year,  June  30,  1S91,  the  plant 
was  nearly  ready.  It  was  completed  and  delivered  at  West  Point,  Va., 
for  use  first  on  the  Pamunkey  and  Mattaponi  rivers  on  July  15,  1891, 
One-half  of  the  cost  was  paid  from  tlie  api)ropriation  for  Bappahan- 
nock  River,  one-fourth  from  the  appropriation  for  the  Mattaponi  liiver, 
and  one-fourth  from  the  appropriation  for  the  Pamunkey  liiver. 

A  contract  for  dredging  at  Fredericksburg  Bar  was  entered  into  on 
May  28,  1891,  with  Frank  C.  Somers,  of  Camden,  N.  J.,  at  31  cents  per 
cubic  yard. 

Work  under  this  contract  was  commenced  September  14, 1891 .  Owing 
to  the  limited  amount  available  for  dredging  but  a  small  amount  of 
work  could  be  done  and  operations  were  therefore  confined  to  those 
portions  of  the  bar  giving  the  greatest  trouble  to  steamers.  Channels 
10  feet  deep  and  from  40  to  80  feet  wide  were  dredged  at  the  lower  end 
of  the  bar  below  Deep  Bun  and  near  the  upper  end  of  the  bar  just 
below  the  steamboat  w^harf.  The  excavated  material  was  removed  in 
scows,  dumped  in  front  of  the  dikes,  and  then  redredged  and  deposited 
behind  the  dikes,  two  clam-shell  dredges  being  used  for  this  purpose. 
Dredging  operations  were  concluded  October  17,  1891.  The  total 
amount  of  dredging  under  this  contract  was  18,028  cubic  yards. 

After  the  completion  of  snagging  operations  on  the  Pamunkey  and 
Mattaponi  rivers  the  plant  was  brought  around  through  Chesapeake 
Bay  to  the  Rappahannock  River,  arriving  at  Fredericksburg  on  De- 
cember 11, 1891.  After  refitting  the  machinery  a  sunken  scow  was 
removed  from  the  channel  near  Hazel  Run.  The  scow  was  38  feet  long, 
15.5  feet  wide,  and  3  feet  deep.  Its  removal  occupied  two  days  and 
was  completed  December  15, 1891.  .The  plant  then  proceeded  down 
the  river  and  was  laid  up  for  the  winter  at  Leedstown,  Va.  One  snag 
and  four  fallen  trees  were  removed  en  route. 

• 

FUTURE  OPERATIONS. 

The  work  remaining  to  be  done  under  the  project  is  the  improvement 
of  the  two  bars  between  Port  Royal  and  Fredericksburg,  and  the  dredg 
ing  and  dike  construction  necessary  to  secure  and  maintain  a  channel 
10  feet  deep  and  100  feet  wide  through  the  seven  bars  between  Freder- 
icksburg and  Port  Royal.  As  each  freshet  brings  new  dei)osits  of  sand 
and  silt  into  the  river,  particularly  at  Fredericksburg  Bar,  the  head 
of  tide  water,  an  annual  appropriation  of  about  $7,500  wiU  be  required 
for  its  maintenance. 
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APPROPRIATIONS. 

The  following  appropriations  have  been  made: 


March  3, 1881 $15,000 

Angn8t  2, 1882 17,000 

Ja^5,  1884 20,000 

Augusts,  1886 20,000 

August  11, 1888  ($15,000,  of  which 

$3,000  was  for  Urbana) Id,  000 

SeptembcF  19, 1890 15,000 

July  13,  1892 20,000 


March  3, 1871 $15,000 

June  10, 1872 -15,000 

March  3, 1873 15,000 

June23,1874 7,000 

March  3,1875 5,000 

August  14,1876 10,000 

June  18, 1878 13,500 

March  3, 1879 10,000 

June  14, 1880 25,000 

The  work  is  in  the  collection  district  of  Tapp^haunock,  which  is  the  nearest  port 
of  entry.  The  nearest  light-house  is  Bowler  Rock  light-house  in  the  fifth  light-house 
district. 

Money  statement 

July  1,  1891,  balance  unexpended $14, 162.83 

June  30,  1892,  amount  expended  during  fiscal  year 11, 193. 24 

i        July  1,  1892,  balance  unexpended 2, 969. 69 

Julyl,  1892,  outstanding  liabilities 119.00 

Julyl,  1892,  balance  available 2,850.59 

Amount  appropriated  by  act  approved  July  13,  1892 1 20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 22, 850. 59 


{Amount  (estimated)  required  for  completion  of  existing  project 144, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Tonnage  for —  Tons. 

1888 83,600 

1890 83,830 

Efforts  wore  made  to  procure  commercial  statistics  for  1891,  but  no  satis^aotoiy 
statement  could  be  obtained. 


J  9. 

IMPROVEMENT  OF  URBANA  CREEK,  VIRGINIA. 

ORIGINAL  CONDITION. 

Urbana  Creek  is  a  tributary  of  the  Bappahannock  Eiver,  which  it 
enters  16  miles  above  the  mouth.  iNTavigation  was  obstructed  in  1874 
by  a  bar  outside  the  mouth,  over  which  but  6.5  feet  could  be  carried. 
In  1882,  after  the  improvement  had  been  commenced,  a  shoal  within 
the  creek  having  a  least  depth  of  7  feet,  and  near  the  town  of  Urbana, 
was  regarded  as  an  obstruction  to  steamboat  navigation. 

PLAN  OF  IMPROVEMENT. 

The  approved  i)roject,  adoi>ted  in  1879,  was  the  excavation  of  a  chan- 
nel 150  feet  wide  and  10  feet  deep  through  the  outer  bar,  at  an  esti- 
mated cost  of  $20,000.  The  project  was  modified  in  1883  so  as  to  include 
dredging  a  channel  through  the  shoal  within  the  creek,  and  in  1888  so 
as  to  include  a  system  of  dikes  or  jetties  along  the  sand  spit  at  the 
mouth  to  prevent  the  natural  channel  from  closing.  The  revised  esti- 
mate for  the  entire  project  was  $34,680. 
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WORK  DONE  AND  RESULTS  OBTAINED. 

From  March  3, 1879,  to  August  11, 1888,  five  appropriations  ranging 
from  $2,500  to  $5,000  and  aggregating  $18,500,  were  made  and  expended 
in  dredging  channels  through  the  bar  outside  the  mouth,  and  the  shoal 
within  the  creek,  and  in  the  construction  of  dikes  and  jetties  on  the 
sand  spit.    From  1883  to  1889  work  was  su8i)ended  for  want  of  funds. 

In  1882  the  channel  through  the  outer  bar  had  been  dredged  to  a 
width  of  140  feet  and  a  depth  of  10  feet,  but  owing  to  the  action  of 
storms  and  the  cessation  of  work  the  width  had  diminished  to  90  feet. 
The  natural  channel  has  been  widened  at  the  end  of  the  sand  spit,  and 
at  the  turn  just  outside  the  spit.  A  channel  10  feet  deep  and  from  80 
to  170  feet  wide  has  been  dredged  at  the  shoal  inside  the  creek.  Two 
jetties  and  a  dike  have  been  built  on  the  sand  spit. 

The  river  and  harbor  act  approved  September  19, 1890,  appropriated 
$3,000  for  continuing  the  im])rovoment.  On  May  28, 1891,  a  contract 
was  entered  into,  after  public  advertisement,  with  Frank  0.  Somers,of 
Camden,  N.  J.,  for  widening  the  natural  channel  by  dredging  at  the  end 
of  the  sand  spit,  the  price  being  26.5  cents  per  cubic  yard.  Work  under 
this  contract  was  commenced  October  26, 1891,  and  completed  November 
20, 1891.  The  depth  made  was  10  feet  at  low  tide,  and  the  channel  width 
was  increased  by  70  feet.  The  total  amount  of  dredging  under  the  con- 
tract was  5,674cubic  yards.  The  dredged  material  was  sand,  and  was  re- 
moved in  scows  and  dumped  in  deep  water  in  the  Rappahannock  River 
about  1.5  miles  below  .the  mouth  of  the  channel.  No  work  was  done  on 
the  jetties  during  the  fiscal  year  ending  June  30, 1892. 

FUTURE  OPERATIONS. 

For  the  completion  of  the  work  under  the  existing  project  there  re- 
mains the  further  dredging  of  the  channel  through  the  outer  bar  and 
the  shoal  within  the  creek,  and  the  constru<»,tion  of  jetties.  Owing  to 
the  exposed  position  of  the  outer  bar  it  will  be  difficult  to  maintain  a 
channel  through  it.  Past  experience  shows  that  without  protecting 
works  a  dredged  channel  must  eventually  shoal  from  the  action  of  the 
east  to  northeast  storms,  while  protecting  works  in  such  an  exposed 
locality  must  necessarily  be  expensive.  While  the  improvement  made 
has  been  of  benefit  to  navigation  by  permitting  the  entrance  of  sailing 
Tessels  to  the  creek,  the  steamers  do  not  use  the  channel,  but  land  at  a 
wharf  on  the  Rai)pahannock  about  1 .5  miles  from  the  town.  The  pilots 
of  steamers  are  opposed  to  entering  the  creek,  as  they  find  the  bend  in 
the  natural  channel  just  outside  the  spit  difficult,  if  not  dangerous,  in 
northeast  and  northwest  winds.  If  this  inix)rovement  is  to  be  con- 
tinued, larger  ai)propriations  should  be  made^  The  amount  required  to 
complete  the  existing  project  is  $10,080. 

The  following  appropriations  have  been  made: 

March  3, 1879 $5,000 

June  14, 1880 2,500 

March  3, 1881 4,000 

Angu8t2,  1882 4,000 

Aognst  11,  1888   (included   in   appropriation  of  $15,000  for  Rappahannock 

fiver) 3,000 

September  19, 18iK) 3,000 

July  13, 1892 3,000 

Total 24,500 

TJrbana  is  a  port  of  entry  in  the  coHection  district  of  Tappah'annock.  Tlio  nearest 
light-houae  is  that  at  Bowler  Rock. 
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Money  statetnent 

July  1, 1891,  balance  unexpended $3, 000. 00 

June  30,  1892,  amount  expended  during  fiscal  year 1, 859. 04 

July  1,  1892,  balance  unexpende<i 1, 140. 96 

July  1,  1892,  outetandiug  liabilities 175.00 

July  1,  1892,  balance  available 965.96 

Amount  appropriated  by  act  approved  July  13,  1892 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 3, 965. 96 

{Amount  (estimated)  required  for  completion  of  existing  project 10, 080. 00 

Amount  tliat  can  beprofi  tably  expended  in  fiscal  year  ending  June  30, 1894  10, 080. 00 
Submitted  in  compliance  with  requirements  of  seotionB  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATIBTICB. 


Tonnage  for  calendar  year —  Tons. 

1890 r..--.,^ 5,850 

1891,  reported  by  Mr.  F.  A.  Bristow  as 19,500 

reported  by  Mr.  J.  I).  Cressit  as 22, 100 

Arrival  and  departure  ofveaaeU,  1891. 


Taxmago. 


Steamers  drawing  less  than  10  feet 10  1,000 

Sailing  yesselii  drawing  less  than  10  feet 100  5,000 


J    10. 

IMPROVEMENT  OF  YORK  RIVER,  VIRGINLL 

ORIOINAI-  CONDITION. 

The  York  River  is  formed  by  the  union  of  the  Mattaponi  and  Pa- 
munkey  rivers  at  West  Point,  Va.,  is  41  miles  in  length,  and  empties  in- 
to Chesiipeake  Bay  about  16  miles  above  Old  Point.  Entering  the 
river  24  feet  can  be  carried  for  32  miles  up  to  Potopotank  Bar,  9  miles 
below  West  Point.  In  1880  the  ruling  depth  on  this  bar  was  18.5  feet, 
and  its  length  between  the  20-foot  curves  was  2,200  feet.  The  next 
obstruction  to  navigation  is  WcKst  Point  Bar,  which  commences  about 
2  miles  below  West  Point  and  extends  up  to  West  Point.  West  Point 
is  the  shipi)ing  point  of  the  Richmond  and  West  Point  Terminal  Rail- 
road system.  The  wharves  from  which  shipments  are  made  are  built 
within  the  mouth  of  the  Pamunkey  River,  and  further  obstruction  to 
navigation  was  found  in  shoal  water  in  front  of  these  wharves. 

PLAN   OF  IMPROVEMENT. 

The  original  proj(»ct,  adopted  in  1880,  projwsed  the  dredging  of  a 
channel  22  feet  deep  and  200  feet  wide  thiough  the  bars  at  Potopotank 
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and  West  Point,  with  au  increased  width  at  the  wharves  at  West- 
Point.  In  1884,  on  account  of  the  increased  trade,  the  jjrojeot  was  modi- 
fled,  by  increasing  the  width  of  the  proposed  channel  to  400  feet  at  a 
total  estimated  cost  of  $256,000.  *In  1887  the  project  was  again  amended 
to  include  the  construction  of  a  dike  along  the  right  bank  of  the  river 
at  West  Point  Bar,  in  order  to  prevent  the  deposit  of  silt  in  the  dredged 
channel.  The  estimated  cost  of  this  dike  was  $52,800,  making  the  total 
estimated  cost  of  the  improvement  $308,800. 

WORK  DONE  AND  RESULTS  OBTAINED. 

From  June  14, 1880,  to  August  11, 1888,  six  appropriations,  ranging 
from  $10,000  to  $30,000,  and  aggregating  $128^50,  Avere  made  for  this 
improvement. 

Up  to  June  30, 1890,  the  following  work  had  been  done:  A  channel 
105  feet  wide  and  22  feet  deep  was  dredged  in  1880-'81  through  Potop- 
otank  Bar,  58,809  public  yards  of  material  having  been  dredged,  at  15 
centiS  per  cubic  vard.  This  channel  in  January,  1890,  had  a  depth  of 
from  20.8  to  21.7  feet. 

At  West  Point  Bar  795,704  cubic  yards  were  dredged  from  1881  to 
1889  under  successive  appropriations  at  rates  varying  from  8.5  to  16 
cents  per  cubic  yard,  which  gave  a  channel  through  the  bar  with  a  width 
varying  from  161  to  257  feet,  and  a  depth,  exclusive  of  the  center  cut, 
of  not  less  than  22  feet.  Under  a  modification  of  the  project  by  the 
Secretary  of  War,  January  4, 1889,  a  cut  40  feet  wide  and  24  feet  deep 
was  dredged  near  the  center  of  the  channel  from  the  lower  wharf  at 
West  Point  to  the  second  turn  in  the  channel.  In  January,  1890,  the 
ruling  depth  in  this  cut  had  been  reduced  by  silting  to  20.0  feet  and  in 
the  rest  of  the  channel  to  19  feet.  From  the  commencement  of  the  im- 
provement in  1881  to  June  30,  1890,  it  has  been  necessary  to  redredge 
152,595  cubic  yards  of  silting  which  was  not  provided  for  in  the  original 
estimate,  or  about  one-fifth  of  the  total  amount  dredged  at  West  Point 
Bar.    The  total  amount  expended  to  June  30, 1891,  was  $129,910.17. 

In  the  river  and  harbor  act  approved  September  19, 1890,  an  appro- 
priation of  $30,000  was  made  for  continuing  the  improvement.  After 
due  public  advertisement  a  contract  was  entered  into  on  March  9, 1891, 
with  the  Baltimore  Dredging  Company,  of  Baltimore,  Md.,  for  dredging 
mateiial  from  the  channel  and  depositing  it  in  embankment  on  the  flats 
along  the  line  of  the  proposed  dike  at  14 J  cents  per  cubic  yard.  Owing  ^ 
to  the  extremely  soft  character  of  the  mud  composing  the  flats,  the  for-* 
mation  of  the  embankment  was,  after  repeated  efforts,  found  to  be  im- 
practible,  and  on  May  11, 1891,  a  suppleipental  agreement  was  entered 
into  with  the  Baltimore  Dredging  Comijahy  for  dredging  in  the  channel 
at  9  cents  per  cubic  yard,  and  depositing  the  material  on  dumping 
grounds  along  the  river  to  be  secured  by  the  contractor,  but  subject  to 
the  approval  of  the  engineer.  The  circumstances  attending  the  modifl- 
cation  of  this  contract  are  fully  set  forth  in  the  annual  report  of  June 
30, 1891. 

Dredging  under  the  modified  contract  was  commenced  June  10, 1891, 
and  at  the  close  of  the  last  fiscal  year,  June  30, 1891,  was  still  in  prog- 
ress. From  June  10  to  July  20,  1891,  a  channel  160  feet  wide,  22  feet 
deep,  and  about  2,700  feet  long,  was  dredged  in  front  of  the  West  Point 
wharves,  this  work  being  at  the  upper  end  of  the  400-foot  channel  pro- 
posed under  the  approved  project. 

During  the  cessation  of  dredging  operations  the  lower  end  of  the 
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channel  at  the  turn — between  Buoys  13  and  16 — ^had  shoaled  to  about 
18  feet  in  depth  at  low  tide.  Thiti  part  of  the  channel  was,  therefore, 
redredged  for  a  distance  of  about  3,300  feet  to  22  feet  in  depth,  and  to 
a  width  of  160  feet.  Work  under  thi§  contract  was  closed  September 
3, 1891.  .  The  total  amount  of  dredging  was  166,130  cubic  yards.  Of 
this  amount  95,17^  citbic  yards  was  redredging.  The  material  found 
near  the  wharves  was  mud  and  sand,  the  latter  forming  the  lower 
stratum.  The  material  in  the  lower  channel  was  very  soft  mud.  The 
dredgings  were  deposited  on  a  dumping  ground  on  the  Mattaponi 
River  above  West  Point,  and  also  within  the  9-foot  curve  on  the  left  of 
the  York  River  Channel  near  Hackley  Greek.  Great  difficulty  was  ex- 
perienced in  finding  dumping  grounds.  All  available  grounds  for  scow 
dumping  near  West  Pojint  are  now  filled.  The  flats  on  either  side  of 
the  channel  are  extensively  occupied  by  oyster  beds,  the  owners  of 
which  object  strenuously  to  any  further  dumx)ing. 

PUTUBB  OPERATIONS. 

\ 

Future  operations  proposed  are  the  completion  of  the  channels  ac 
West  Point  and  Potopotank  bars,  and  the  construction  of  the  dike  at 
West  Point  Bar,  in  order  to  maintain  the  channel  secured  by  dredging. 

Occupants  of  oyster  beds  on  these  flats  object  to  the  construction  of 
the  dike,  and  claim  that  it  will  injure  their  oyster  be<ls. 

On  the  basis  of  the  original  estimate  the  amount  required  for  the 
completion  of  the  project  is  $116,050,  but  owing  to  the  continued  shoal- 
ing of  the  channel,  this  amount  will  probably  be  insufficient. 

The  trade  of  the  York  River  is  large,  increasing,  and  important,  and 
the  imx^rovement  is  worthy  of  liberal  appropriations  by  Congress. 

APPROPRIATIONS. 

The  following  appropriations  have  been  made : 

June  U  1880 $10,000 

March  3,  1881 25*000 

August  2,  1882 25,000 

July  5,  1884 20,000 

Augusts,  1888 18,750 

August  11,  1888 30,000 

September  19,  1890 30  000 

July  13,  1892 35;000 

This  work  is  iu  the  collectiou  district  of  Richmond,  which  is  the  nearest  port  of 
entry.    The  nearest  light-house  is  Bell  Rock,  in  the  Fifth  light-house  district. 

Money  statement. 

July  1, 1891,  balance  unexpended $28, 879. 83 

June  30, 1892,  amount  expended  during  fiscal  year 16  054!  01 

July  1, 1892,  balance  unexpended 12, 825. 82 

Amount  appropriated  by  act  approved  July  13, 1892 85, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 47, 825. 82 


requirements 
(^     harbor  acts  of  1866  and  1867. 
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.  COMMERCIAL  STATISTICS. 

prarnished  by  Mr.  £.  T.  L*mb,  West  Point,  Va.,  for  caloudar  year  1801.] . 

Tona. 

Coal 10,960 

Cotton ^...  89,227 

Farm  produce : a 5, 641 

Grain 3,220 

Iron 43,897 

Lumber 7,848 

Oysters 12,400 

General  merchandise 70, 355 

Railroad  ties 14,140 

Tobacco 175 

Wood 45,900 

Rosin  100 

on 475 

Vessels  arrivinff  and  dt^arting, 

Knmber. 

Steamers  drawing  10  feet  or  more 727 

Steamers  drawing  less-  than  10  feet 104 

Vessels  drawing  10  feet  or  more 178 

Vessels  drawing  less  than  10  feet 824 

Bargeai^  flatboats^  etc • 191 

m 

Statement  of  tannage  hy  years. 
Reported  for —  Tons. 

1888  285,480 

1889 328,353 

1890 418,190 

1891 304,338 

No  new  lines  of  transportation  were  established  in  1891. 


J  II. 

IMPROVEMENT  OF  MATTAPONI  RIVER,  VIRGINIA. 

The  Mattaponi  Eiver  is  navigable  for  small  steamers  and  vessels  from 
ite  mouth  at  West  Point  to  Ayletts,  a  distance  of  about  52  miles,  and 
can  be  made  navigable  for  barges  for  26  miles  above  Ayletts,  to  Munday 
Bridge.  Tlie  obstructions  to  5.6-foot  navigation  below  Ayleits  are  as 
foUowB : 


Designation. 


LataneBar 

Bobinaon  Bar  . . . 
Prosqae  Isle  Bar 

Sale  Bar 

Walker  Bar 

OldHaUBar.... 


Approxi- 

mate dis- 
tance 
below 

Length 

Killing 

of  bar. 

depth. 

Ayietts. 

MiUs. 

Feet. 

Feet. 

11 

2,900 

3.6 

8 

3,500 

3.4 

7 

1,200 

2.0 

6i 

800 

2.0 

4 

1,000 

2.5 

1 

900 

2.5 

Of  the  above-named  bars  only  the  first  two  have  been  surveyed,  and 
the  lengths  and  depths  at  the  others  are  approximate  only.    Above 
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Ayletts  there  were  eight  bars,  but  no  work  on  them  was  ppoposeii. 
The  river  was  also  obstructed  by  snags,  overhanging  trees,  and  wrecks. 

PLAN  OF  IMPROVB3IENT. 

The  proposed  pfen  of  imi)roveinent  was  to  remove  snags,  logs,  lean- 
ing trees,  Wrecks,  etc.,  below  Munday  Bridge,  and  to  improve  the  bars 
below  Ayletts  so  as  to  give  a  depth  of  5.6  feet  at  low  tide,  and  a  chan- 
nel width  of  40  feet. 

WORK  DONE   AND  RESULTS  OBTAINED, 

From  June  14, 1880,  to  August  11, 1888,  five  appropriations,  ranging 
from  $2,500  to  $5,000  and  aggregating  $16,300,  had  been  made  for  this 
work  and  the  entire  amount  exx)ended.  On  June  30, 1890,  the  follow- 
ing results  had  been  obtained:  Snags,  wrecks,  and  overhanging  trees 
had  been  removed  from  Robinson  Bar  to  Munday  Bridge,  a  distance  of 
about  34  miles,  and  2,226  linear  feet  of  dike  had  been  built  at  Eobin- 
son  Bar.  No  dredging  has  yet  been  done  on  the  river.  In  the  river 
and  harbor  act  approved  September  19, 1890,  an  appropriation  of  $3,000 
was  made,  $1,500  of  which  could  be  expended  above  Ayletts.  As  this 
amount  was  insufficient  for  dredging  operations  it  was  applied  to  the 
removal  of  snags,  logs,  and  similar  obstructions  which  accumulate  each 
year  and  obstruct  navigation.  The  plant  formerly  used  for  this  pur- 
pose on  the  Rappahannock,  Mattaponi,  and  Pamunkey  rivers  had  be- 
come worn  out,  and  it  became  necessary  to  build  a  new  plant  before 
snagging  could  be  commenced.  Plans  were  prepared  and  proposals  in- 
vited for  the  construction  of  a  plant  consisting  of  one  combined  steam 
bolster  and  pile-driver,  one  scow,  and  two  fiatboats.  A  contract  for 
the  same  was  entered  into  with  H.  T.  Morrison  &  Co.,  of  Petersburg, 
Va.,  for  the  sum  of  $6,129.75,  and  at  the  close  of  the  fiscal  year  the  plant 
was  nearly  completed. 

On  July  15, 1891,  it  was  delivered  at  West  Point,  Va.,  and  first  used 
on  the  Pamunkey  River.  One-fourth  of  the  cost  of  the  plant  was 
charged  to  the  Mattaponi  River,  one-fourth  to  the  Pamunkey  River, 
and  one-half  to  the  Rappahannock  River. 

The  removal  of  snags,  etc.,  on  the  Mattaponi  River  was  commenced. 
October  1, 1891.  After  refitting  and  the  purchase  of  supplies  at  West 
Point,  Va.,  the  plant  proceeded  up  the  river  as  far  as  Ayletts,  removing 
snags,  logs,  and  overhanging  trees  en  routt\  An  exaniination  was  then 
made  of  the  river  above  Ayletts  as  far  as  Dunkirk.  Numerous  snags, 
etc.,  were  found  obstructing  the  navigatioii,  which  is,  however,  limits 
to  7  scows  towed  by  a  small  tugboat  and  conveying  chiefly  railroad 
ties  and  sawed  lumber.  The  plant  continued  up  the.river  to  Dunkirk, 
removing  obstructions,  and  reached  that  place  on  November  7,  1891. 
The  return  trip  was  then  made,  and  snags,  trees,  etc.,  passed  over  in 
going  up  tlie  river  were  removed.  West  Point  was  reache^l  on  Novem- 
ber 21, 1891. 

The  work  done  during-  the  season  is  as  follows: 

Kiunbet. 

Snags  removed 165 

Logs  removed 27 

Overhanging  trees  removed 210 

At  West  Point  the  plant  was  fitted  up  for  the  transfer  to  the  Rappa- 
hannock River,  which  was  accomplished  December  11, 1891, 
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FUTURE   OPERATIONS. 

The  remaining  work  under  the  existing  project  is^as  follows:  The 
completioii  of  the  dikes  at  Bobinson  Bwv  and  tlie  construction  of  those 
proposed  at  Latane  Bar,  and  the  dredging  of  channels  at  all  of  the  bars 
below  Ayletts  having  a  rubng  depth  of  less  than  5.&  feet.  Snags,  and 
fallen  trees  accumulate  each  yejir  and  will  require  removal.  The  esti- 
mated amount  required  for  the  completion  of  the  existing  project  is 
$48,800,  but  as  instrumental  surveys  have  been  made  of  but  two  bars 
this  estimate  will  be  subject  to  future  revision. 

APPROPRIATIONS. 

The  following  appropriations  have  been  made: 

June  14,  1880 , \ $2,500 

MarcliS,  1881 3;300 

Jnlyo,  1884 2,500 

Augusts,  1886 5,000 

August  11,  1888 ...: 3,000 

September  19,  1890 3,000 

July  13,  1892 4,000 

The  work  is  in  the  collection  diHtrict  of  Kiclinioud,  which  is  the  uearest  port  of 
eutry.    The  nearest  light-hou8e  U  Bell  Koc'k,  Va. 

Ifoney  statement 

July  1,  1891,  balance  unexpended $3,003.11 

J  UUP  ^,  1892,  amount  expended  durifig  iincal  year 2, 870. 50 

Julyl,  1892,  balance  unexpended. 132.61 

Amount  appropriated  by  act  approved  July  13,  1892 4, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 4, 132. 61 

{Amount  (estimat^id)  required  for  completion  of  existing  project 48, 800. 00 

Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  J  uue  SO,  1894  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


Beceipts  and  shipments  for  calendar  years  1890  and  1891, 


Class  of  goods. 


Farm  prodiictA 

(ir^iin 

Lninbor 

Merahandise... 

Ties 

Wood 


;rotai 


18JM). 


Tom. 


7,700 

10,400 

6,900 

7,650 


32,650 


1891." 


Tons. 
2,400 
1,000 
1.200 
3, 120 
5,640 
38,  700 


62, 060 


*  FurniHliod  by  Mr.  K.  T.  Lamb,  West  Point,  Va. 


Tt  is  reported  that  a  steamer  lino  between  Walkerton  and  Dunkirk  was  established 
during  the  year. 
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J  12. 

IMPROVEMENT  OF  PAMUNKEY  RIVER,  VIRGINIA. 

Gnie  Famunkey  Biver  is  navigable  from  its  montli  at  West  Point, 
on  the  York  Biver,  to  Hanovertown  or  Dabney  Ferry,  a  distance  of 
about  69  miles.  Seven  feet  can  be  carried  to  Fiping  Tree  Ferry,  a 
distance  of  43  miles.  The  following  are  the  principal  bars  obstructing 
navigation : 


DedgnatioiL 

Distance 

above 

West  Point. 

Length 
bar. 

Leaet 
depth. 

spring  Bar c 

• 

43.5 

47.5 

53.5 

56. 

58. 

700 
600 
700 
400 

FeeL 
6.6 

Siddmore  Bar 

6l8 

Whale  Back  Bar 

■       / 

3, 

Pototnov  Creek 

1,6 

Indian  Table 

(*) 

'   *  Expoeed  at  low  tide. 

In  addition  to  these  bars,  navigation  was  originally  obstructed  by 
numerous  wrecks,  logs,  snags,  and  overhanging  trees. 

PLAN  OF  IMPROVEMENT. 

The  project  for  the  improvement,  adopted  in  1880  and  amended  in 
1885,  provides  for  7-foot  navigation  from  West  Point  to  Bassett  Ferry, 
47  miles;  thence  5-foot  navigation  to  Wormley  Landing,  54  miles  above 
West  Point,  and  thence  3-foot  navigation  to  Hanovertown,  the  7-foot 
channel  to  be  100  feet  wide  and  the  remainder  40  feet  wide.  The  wrecks, 
snags,  logs,  and  trees  obstructing  navigation  between  Garlick  Ferry 
and  Hanovertown  were  also  to  be  removed. 


WORK  DONE  AND  RESULTS  OBTAINED. 

From  June  14,  1880,  to  August  11,  1888,  five  ^appropriations  were 
made,  ranging  from  $2,500  to  $5,000,  and  aggregating  $15,500.  The 
following  work  has  been  done:  Snags,  logs,  and  overhanging  trees 
have  been  removed  from  the  river  between  Hanovertown  and  Garlick 
Ferry,  a  distance  of  22.5  miles.  Parts  of  wrecks  obstructing  naviga- 
tion have  been  removed,  as  follows :  Three  at  Skidmore  Bar,  three  at 
Carter  Island,  and  one  at  White  House.  Nine  hundred  and  eleven 
feet  of  dike  have  been  constructed  at  Skidmore  and  Spring  Bars,  and 
a  channel  800  feet  long,  95  feet  wide,  and  from  6  to  7  feet  deep  has  been 
dredged  through  Skidmore  Bar. 

The  river  and  harbor  act  approved  September  19, 1890,  appropriated 
$3,000  for  continuing  the  imi)rovemcnt.  This  amount  was  too  small  to 
be  advantageously  applied  to  dredging  operations.  The  removal  of 
snags,  logs,  and  overhanging  trees,  which  are  brought  into  the  river 
each  year  by  freshets,  was,  however,  needed,  and  it  was  decided  to -ap- 
ply the  funds  to  this  work.  The  plant  formerly  used  on  the  Rappa- 
hannock, Mattaponi,  and  Pamunkey  rivers,  was  worn  out,  and  it  was 
neccessary  to  build  a  new  one  before  active  operations  could  be  com- 
menced. Plans  were  prepared  and  a  contract  entered  into  with  H.  T. 
Morrison  &  Co.,  of  Petersburg,  Ya.,  for  a  plant,  to  consist  of  a  com- 
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bined  steam  bolster  aud  pile  driver,  oue  sc*ow,  aud  two  flat  boats,  at  a 
cost  of  $6,129.75.  Oae-fourth  of  the  cost  of  the  plant  was  charged  to 
the  appropriation  for  the  Pamuiikey  River.  The  plant  was  delivered 
at  West  Point,  Va.,  July  15.  1891.  After  the  purchase  of  coal  and 
supplies  at  West  Point  the  plant  proceeded  up  the  river,  removing  the 
most  serious  obstructions  en  route.  No  snaga  and  but  few  logs  or 
trees  were  found  below  Skidmore  Bar,  but  above  this  locality,  near 
Clifton  Landing,  the  river  was  found  nearly  closed  to  navigation  by 
obstructions  of  this  character.  Work  was  delayed  six  days  in  August 
(25-30)  by  a  freshet,  which  rose  8  feet  above  high-water  mark.  In 
September  (7-10)  another  freshet  occurred,  rising  12  feet  above  high- 
water  mark. 

Hanovertown,  or  Dabney  Ferry,  was  reached  about  September  1, 
1891,  and  the  plant  then  turned  and  proceeded  downstream,  removing 
the  less  important  obstructions  and  those  not  seen  on  the  upward  trip. 
West^ Point  was  reached  on  September  26, 1801,  and  preparations  then 
made' for  similar  work' on  the  Mattaponi  River.  The  obstructions  re- 
moved on  the  Pamunkey  River  were  as  follows: 

No. 

8nagB  removed 103 

Logs  removed 37 

Overhanging  and  fallen  trees  removed 103 

FUTURE  OPEEATIONS. 

The  work  remaining  to  complete  the  project  is  the  dredging  of  chan- 
nels at  Spring  Bar  and  at  the  three  unimproved  bars  above,  with  such 
further  work  in  removing  obstructions  as  may  be  found  necessary. 
The  estimated  cost  of  completing  the  project  is  $7,000. 

APPROPRIATIONS. 

The  following  appropriations  have  been  made: 

June  14,  1880 : $2,500 

lilarchS,  1881 2,500 

August  2,  1882 2,500 

August  5,  1886 5,000 

August  11, 1888 3,000 

September  19,  1890 3,000 

July  13, 1892 3,000 

The  work  is  in  the  collection  district  of  Richmond,  which  is  the  nearest  port  of 
entry.    The  nearest  light-house  is  Bell  Rock,  Virginia. 

Money  statement. 

July  1,  1891,  balance  unexpended $3, 016. 36 

June  30,  1892,  amount  expended  during  fiscal  year 2, 963. 02 

July  1,  1892,  balance  unexpended 53. 34 

Amount  appropriated  by  act  approved  July  13,  1892 3, 000. 00 

ft 

Amount  available  for  fiscal  year  ending  June  30,  1893 3, 053. 34 

(  Amount  (estimated)  required  for  completion  of  existing  project 7, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894    7, 000. 00 
]  Submitted  in  compliance  with  requirements  of  sectiona  2  of  river  and 
t     harbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 


[FuruiHtuHl  by  Mr.  S.  T.  Lftmb,  West  Point,  Va.] 


Toniinge  for  year  1891. 


Tout. 
234^337 


Arrivals  and  depar lures  cfr-sssels. 


1 r 

StoAin,  drawiiifr  lo  fcet'or  more 

Steam,  dniwintx  I^s.h  tii«B  10  P^t 

Hail,  ilnvwiiig  10  feet  or  more 

Sail,  drawing  leas  than  10  feet 

Bargea,  flatboata,  etc , 


No. 


Tonnaga. 


727 

1,126,312 

104 

12,480 

49 

3,427 

52 

1,306 

20 

2,000 

J 13. 

[Printed  in  Houne  Ex,  Doc.  Xo.  36,  Fifty-neoond  CongreAH,  flnt  seaaiML 

preliminary  examination  of  eastern  branch  of  the  potomac 
river  (anacostia  river),  incl^uding  that  portion  in  district 
of  columbia. 

United  States  Engineer  Office, 

Washington^  I).  C,  September  25j  1890. 

General:  In  compliance  with  dei)artment  order  of  September  20, 
1890,  relative  to  the  making  of  preliminary  examinations  of  certain 
harbors  and  rivers  in  my  district,  I  have  to  rei)ort  that  I  have  made 
such  an  examination  of  the  "Eastern  Branch  of  the  Potomac  River, 
Maryland,  including  that  portion  in  the  District  of  Columbia,''  and  re- 
port as  follows : 

So.  far  as  the  portion  of  the  river  lying  beyond  the  limits  of  the  Dis- 
trict of  Columbia  and  within  the  State  of  Maryland  is  concerned,  I 
see  no  reason  for  changing  the  opinion  already  expressed  in  my  report 
of  November  7, 1888,  that  that  i)ortion  of  the  river  is  not  worthy  of 
imi)rovement. 

The  lower  portion  of  the  river  is  of  much  greater  importance.  There 
is  considerable  commerce  on  this,  and  the  lack  of  wharf  room  on  the 
main  stem  of  the  river,  as  well  as  the  natural  growth  of  the  capital, 
will  cause  an  expansion  of  the  commerce  of  the  Eastern  Branch. 
More  important  than  this,  however,  at  the  present  time,  is  the  fact  that 
one  of  the  most  important  navy-yards  of  tlie  Government  is  located  on 
this  stream,  and  the  channel  of  tlie  river  is  so  narrow,  crooked,  and 
sliallow  that  but  few  Government  vessels  can  reach  the  yard.  The 
river  is  certainly  worthy  of  improvement.  A  survey  will  be  needed  to 
determine  the  nature  and  extent  of  the  improvement  and  an  estimate 
of  the  cost.  I  estimate  that  the  survey  can  be  made  for  about  $400. 
Very  respectfully,  your  obedient  servant, 

Peter  C.  Hains, 
Lieut,  Colonel,  Corps  of  Utigineera. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EngineerSj  U.  8.  A. 
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survey  of  kafitkrn  hkanc^if  of  the  potomac  river  (anacostia 
river),  inclumnu  that  portion  in  district  of  columbia. 

United  States  Engineer  Office, 

Wmhmgton,  I).  V.y  October  24^  1891. 

General:  I  have  the  honor  to  submit  the  following  report  of  a  sur- 
vey of  the  Eastern  Branch  of  the  Potomac  liiver  (Anacostia  Kiver), 
iuiduding  that  i)ortion  in  tlie  District  of  Columbia,  made  in  comx)]iance 
with  the.  requirements  of  the  act  of  September  19, 1890. 

The  harbor  and  river  act  of  August  11, 1888,  contains  an  item  direct- 
ing an  examination  or  survey  of  the  Eastern  Branch  of  the  Potomac 
Kivef  (Anacostia),  in  the  State  of  Maryland,  and  a  report  of  such  exam- 
ination was  made  by  me  NoveAiber  7,1888,  in  which  I  stated  that  in  my 
opinion  the  Eastern  Branch  of  the  Potomac  River  lying  in  the  State  of 
Maryland  is  not  worthy  of  improvement  by  the  National  Government. 
So  far  as  that  portion  .of  the  river  is  concerned,  I  see  no  reason  for 
changing  the  opinion  expressed  in  that  report. 

In  respect  to  that  portion  of  the  river  within  the  District  of  Colum- 
bia the  case  is  diflferent.  There  is  already  a*  navigable  depth  of  18  feet 
up  as  far  as  the  navy -yard,  and  Congress  at  its  last  session,  in  addi- 
tion to  the  survey  above  referred  to,  authorized  the  expenditure  of 
$20,000  of  the  money  appropriated  for  the  improvement  of  the  Potomac 
River  to  be  expended  in  improving  the  channel  up  to  the  navy-yard. 
Congress  also  made  an  appropriation  of  $10,000  for  improving  the 
channel,  to  be  expended  under  the  Navy  Department.  The  necessity  of 
improving  the  lower  portion  of  the  river  has  thus  been  officially  recog- 
nized to  the  extent  of  appropriations  aggregating  $30,000  by  the  last 
Congress. 

The  Anacostia  is  a  tidal  estuary  of  the  Potomac.  The  river  from  its 
mouth  to  thg  navy-yard  is  a  wide  stream,  and  the  channel,  though  18 
feet  deep,  is  narrow  and  crooked — so  crooked  in  fact  that  a  vessel  160 
to  200  feet  long,  drawing  15  feet  of  water,  can  scarcely  navigate  it.  On 
the  south,  side  of  the  deep  channel  there  is  a  large  area  of  shoal  water 
or  flat«.  Above  the  navy-yard  the  river  is  narrower,  the  average  width 
being  about  1,200  feet  iip  as  far  as  the  crossing  of  the  Pennsylvania 
Railroad.  The  channel  depth  in  this  part  of  the  stream  is  about  13 
feet.  From  the  railroad  bridge  to  Bennings  Bridge  there  is  a  channel 
depth  of  not  less  than  6  feet,  while  much  of  it  is  from  9  to  10  feet  deep 
at  low  tide.  From  Bennings  Bridge  to  Bladensburg  the  stream  is  very 
narrow,  with  a  depth  of  less  than  6  feet  and  most  of  it  with  less  than  3 
feet.  Along  the  borders  of  the  channel,  as  far  up  as  Bennings  Bridge 
and  for  some  distance  above,  there  are  large  areas  of  flats  or  shoals 
which  support  a  prolific  growth  of  water  grass  and  reeds. 

The  Government  has  established  at  the  navy-yard  a  magnificent  work- 
shop for  the  fabrication  of  modern  guns  and  other  appliances  of  war  for 
its  navy.  It  has  expended  and  will  continue  to  expend  large  sums  an- 
nually for  increasing  the  facilities  pf  this  establishment.  This  navy-yard 
now  seems  destined  to  become  the  great  workshop  of  the  Na^^  Depart- 
ment. Its  secure  position  in  time  of  war  must  of  necessity  give  it  a  prom- 
inent place  as  a  naval  establishment.  For  these  reasons  alone  the  Gov- 
.  emment  has  an  immense  interest  in  making  the  yard  approachable  by 
some  of  its  large  vessels.  The  channel  depth,  as  stated,  is  already  18 
feet,  but  it  is  narrow  and  crooked,  and  it  is  no  unusual  thing  to  see  a 
Government  vessel  aground  in  the  channel,  although  she  may  be  of  com- 
paratively light  draft.  The  keeping  of  the  channel  open  for  the  Navy 
alone  has  been  regarded  as  of  so  much  importance  that  a  steam  dredg- 
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ing  plant  has  for  years  been  kept  constantly  on  hand  and  frequently  at 
work  by  the  Navy  Department,  improving  the  channel  as  well  as  the 
docks  in  front  of  the  yard.  Frequent  appropriations  have  been  made 
by  Congress  and  expended  under  the  Navy  Department  for  dredging 
the  Anacostia  River,  no  less  than  $50,000  having  been  exx>ended  on 
this  account  in  the  last  twenty  years.  To  say  that  the  Eastern  Branch  of 
the  Potomac  should  be  improved^  is  only  to  say  what  Congress  has  vir- 
tually said  when  it  made  appropriations  for  the  improvement.  Besides 
the  wants  of  the  Navy  Department,  there  are  commercial  reasons  for 
improving  the  river  between  its  mouth  and  the  navy-yard  bridge.  The 
water  front  of  this  city  is  already  overcrowded.  The  most  o^  the  ship- 
ping arriving  and  departing  make  their  landings  at  wharves  along  the 
Washington  Channel.  The  wharfage  room  here  is  not  sufficient  for  the 
existing  demands  of  commerce.  The  question  of  selling  the  reservation 
of  Washington  Barracks  hos  already  been  considered  in  Congress,  and 
more  room  is  urgently  demanded.  If  the  capit>al  is  to  grow,  and  grow 
it  must,  additional  wharfage  will  be  required.  The  most  available  space 
for  it  is  on  the  bank  of  the  Anacostia  between  Buzzards  Point  and  the 
navy-yard,  and  to  utilize  it  the  channel  must  be  widened  and  deepened. 

There  are  reasons, however,  other  than  purely  commercial  ones,  which 
call  for  the  Improvement  of  this  river.  Nearly  one-half  of  the  sewage 
of  the  city  of  Washington  is  discharged  into  this  stream.  As  the  city 
grows  the  amount  will  increase.  The  effect  of  this  will  be  to  cause  such 
pollution  of  the  water  that  a  most  unsanitary  state  of  affairs  will  be 
brought  about  sooner  or  later.  The  sewage  will  spread  out  on  the  flat<s 
and  as  these  fiU  up  higher  and  higher  the  odors  from  them  will  increase 
until  a  large  part  of  the  city  bordering  on  it  will  be  rendered  unhealthy 
if  not  uninhabitable. 

The  question  seems  therefore  to  be,  not,  is  the  improvement  desirable, 
but,  how  can  it  best  be  done!  In  answering  this  question  it  is  impor- 
tant, in  my  opinion,  that  temporary  expedients  for  amelic^ating  exist- 
ing difficulties  should  not  be  adopted,  but  that  due  consideration  should 
be  given  to  the  requirements  of  the  future  as  well  as  the  present  and  a 
plan  formulated  that  looks  to  the  future  demands  of  a  great  city.  Ap- 
propriations are  made  in  small  biennial  installments,  and  this  fact  should 
not  be  lost  sight  of,  so  that  the  work  of  each  year,  be  it  little  or  great, 
should  be  in  conformity  to  some  comprehensive  plan.  Heretofore  the 
channel  has  been  dredged  from  time  to  time  and  the  spoils  deposited 
where  it  could  be  done  at  least  expense. 

It  is  scarcely  within  the  range  of  probabilities  that  that  portion  of  the 
river  above  the  bridge  of  the  Pennsylvania  Railroad  Company  will 
need  improvement  for  many  years  to  come.  From  Bennings  Bridge  to 
the  navy-yard  the  river  does  not  need  improvement  at  the  present  time, 
but  doubtless  wDl  at  no  distant  day.  The  part  of  the  river  to  be  im- 
proved would  therefore,  for  the  present  at  least,  be  that  portion  from 
the  navy-yard  bridge  down  to  its  mouth. 

It  is  said  that  less  than  one  hundred  years  ago  vessels  of  considera- 
ble size  loaded  at  Bladensburg,  but  I  can  find  no  maps  of  the  river  that 
show  a  navigable  stream  to  that  point.  The  river  has  flUed  up  consid- 
erably from  the  deposits  of  freshets,  which  deposits  have  taken  place 
from  both  directions.  The  lower  part  of  the  river  has  doubtless  suf- 
fered more  from  the  deposit  of  silt  brought  down  the  Potomac  than  * 
from  that  brought  down  the  river  itself,  and  the  reverse  is  doubtless 
true  with  respect  to  the  upper  part.  The  silting  process  is  still  going 
on,  and  must,  from  the  nature  of  things,  continue.  This  silting  takes  • 
place  only  in  times  of  freshets.  At  other  times  the  river  is  compara- 
tively clear,  but  the  deposit  from  the  sewers  is  continuous. 
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The  tidal  compartmeDt  of  the  Auacostia  above  Toplar  Point,  as  cal- 
culated firom  maps  of  the  Coast  and  Geodetic  Survey  and  our  own,  is 
found  to  be  as  follows : 

The  area  between  a  line  normal  to  the  axis  of  the  stream  at  Poplar 
Point  and  Bennings  Bridge  is  37,854,200  square  feet.  The  range  of 
tides  within  this  area  is  taken  at  3  feet. 

The  tidal  area  between  Bennings  Bridge  and  Bladensburg  is  9,303,050 
square  feet.  The  range  of  tides  at  Bladensburg  is  2.1  feet,  and  tlie  aver- 
age range  within  the  last-named  area  may  be  taken  as  2.0  feet.  The  tidal 
prism  between  Poplar  Point  and  Bladensburg  will  then  be  jis  follows: 

Cubic  feet. 

Poplar  Point  to  Bladeaaburg,  37,584,200  X  3 112,752,600 

B«imings  Bridge  to  Blailensburg,  9,308,650  X  2.6 24, 189, 490 

Total  cubic  feet ^ 136,94^,090 

The  fluvial  discharge  of  the  Anacostia  Eiver  is  about  GO  cubic  feet  per 
second,  so  that  on  the  ebb  tide  the  above  should  be  increased  by  1,458,000 
cubie  ieet,  and  on  the  flood  decreased  by  1,224,000  cubic  feet. 

Between  the  crossing  of  the  Baltimore  and  Potomac  Eailroad  and 
Bennings  Bridge  the  tidal  area  is  made  up  chiefly  of  flats  and  marshes, 
which  are  now  overflowed  at  high  tide,  but  which  are  gradually  silting 
up,  and  which  eventually  will  be  raised  in  this  way,  or  else  reclaimed,  so 
as  to  be  above  ordinary  high  tides.  Above  Bennings  Bridge  there  is  a 
small  area  of  flats  shoaling  in  the  same  way.  These  flats  are  already  as- 
suming a  market  value  for  agricultural  purposes,  and  at  no  distant  day 
will  be  diked  in  if  not  otherwise  reclaimed.  They  cannot  be  depended 
on  as  a  part  of  the  tidal  compartment  of  the  river  in  the  future.  If 
omitted,  the  tidal  prism  above  Poplar  Point  will  be  reduced  to  90,378,990 
cubic  feet. 

As  determined  by  the  Coast  and  Geodetic  Survey  the  duration  of 
flood  tide  is  Ave  hours  forty  minutes  and  of  ebb  six  hours  forty-five 
minutes,  while  the  same  authority  gives  2.9  feet  as  the  mean  rise  and  fall. 

Supposing  that  the  tidal  compartment  should  remain  unchanged, 
then,  on  a  basis  of  a  constant  flow,  the  amount  of  wacter  passing  into 
it  on  flood  tide,  or  out  of  it  on  the  ebb,  would  not  be  enough  to  accom- 
plish a  reasonable  amount  of  scouring  effect  on  a  wide  channel,  and  when 
the  tidal  compartment  becomes  smsSler  the  effect  would  be  still  further 
reduced. 

It  may  be  assumed  that  a  channel  of  less  width  than  about  1.000  feet 
will  not  meet  the  requirements  of  the  future.  Two  hundred  feei  of  such 
channel  should  have  a  depth  of  about  24  feet,  as  the  Potomac  itself 
will  in  all  pi;obability,  at  no  distant  day,  be  improved  to  that  depth. 
The  remaining  800  feiet  should  be  as  follows:  For  100  feet  on  each  side 
of  the  24-foot  channel  the  bottom  should  slope  upward  to  12  feet,  and 
from  thence  to  either  bank  to  6  feet.  The  low- water  section  would  then 
be  13,800  feet.  This  would  be  the  ideal  channel  of  the  future  and  the 
ultimate  project  aimed  at.  The  velocity  of  the  current,  either  on  flood 
or  ebb,  is  not  constant,  but  the  amount  of  water  passing  into  or  out  ol 
the  tidal  compartment  is  too  small  to  justify  any  hopes  of  scour  that 
would  materially  benefit  such  a  channel.  With  a  tidal  compartment  as 
large  as  it  is  at  present,  the  discharge  per  second  at  Poplar  Point, 
based  on  a  constant  flow,  would  only  be  5,695  cubic  feet  per  second  on 
ebb  and  6,653  cubic  feet  per  second  on  flood,  and  with  the  prism  reduced 
to  90,378,990  it  would  be  much  less. 

As  before  stated,  however,  the  reclamation  of  the  flats  must  soon  be- 
came a  necessity,  and  how  can  this  be  done  in  any  way  that  will  be  more 
satisfactory  tiian  by  making  the  improvement  of  the  channel  and  the 
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fiilinjO^  of  the  flats  a  single  job!  Dredging  is  necessary.  What  will  be 
done  with  the  dredgings  if  they  be  not  deposited  oti  the  tiatst  There 
are  no  suitable  dumping  grounds  in  the  Potouiae  within  reasonable  dis- 
tance. Dredgings  are  usually  transported  in  scows.  These  scows  when 
loaded  draw  from  8  to  12  feet  of  water.  The  consequence  is  they  must 
be  dumped  in  comparatively  deep  water,  from  whence  they  will  in  all 
probability  ultimately  be  washed  into  ihe  channel^  or,  if  not,  they  will 
obstruct  the  part  of  the  river  used  by  light  craft. 

The  disposal  of  the  spoils  of  dredges  is  getting  to  be  a  serious  matter 
on  all  tidal  streams^  and  the  most  satis^tory  way  of  accomplishing 
this  ol^ect,  when  it  is  practicable,  is  to  utilize  them  in  filling  neighbor- 
ing flats  or  marshes.  Land  thus  reclaimed  from  overflow  assumes  a 
market  value  in  some  cases  sufficient  to  pay  for  the  improvement  of  the 
navigation.  It  is  so  in  the  main  branch  of  the  Potomac  Biver  at  Wash- 
ington, and  the  ea^^  is  almost  identical  in  the  Anacostia.  The  im- 
provement of  the  channel  will  thus  help  to  pay  for  itself,  and  the 
reclamation  of  the  flats  will  produce  a  better  sanitary  condition  of  the 
neighborhood. 

I  would  therefore  recommend  the  following  plan  of  improvement  for 
the  Anacostia  Biver: 

Dredge  a  channel  from  its  mouth  to  the  navy-yard  bridge,  24  feet 
deep  and  200  feet  wide,  with  a  basin  in  front  of  the  yard  400  feet  wide, 
of  the  same  depth.  This  channel  to  be  widened,  at  a  reduced  depth,  to 
1,000  feet  as  the  demands  of  commerce  require  in  the  future.  The  mate- 
rial dredged  to  be  deposited  on  the  flats  or  marshes,  on  either  side  of 
the  river,  as  may  be  ifiost  advantageous  and  economical  at  the  time  the 
appropriations  are  available.  For  the  present  it  will  be  sufficient  to 
dredge  a  channel  20  feet  deep  up  as  far  as  the  navy -yard,  as  that  is  the 
ruling  depth  on  the  shoals  in  the  Potomac  at  the  present  time. 

The  areas  to  be  reclaimed  as  well  as  the  channel  to  be  dredged  are  in- 
dicated on  the  accompanying  tracing.*  That  portion  of  the  river  above 
the  navy-yard  bridge,  which  in  due  time  will  need  improvement, 
should  be  left  for  future  consideration,  but  harbor  lines  should  be  estab- 
lished at  an  early  day  along  the  banks  of  the  river  from  its  mouth  to 
Bennings  Bridge. 

The  total  amount  of  material  to  be  dredged  is  4,100,000  cubic  yards, 
and,  at  an  average  cost  of  16  cents  per  cubic  yard,  would  make  the 
total  cost  of  the  improvement  below  the  navy-yard  bridge  $656,000. 
The  total  dredging  to  be  done  will  not  be  sufficient  to  raise  the  entire 
area  to  the  frill  height  of  6  feet  above  low  water,  and  for  that  reason 
the  filling  should  first  be  made  in  the  vicinity  of  Poplar  Point.  The 
lower  part  of  the  proposed  fill  can  be  made  from  dredgings  in  the  Po- 
tomac, which  will  be  necessary  if  the  latter  be  improved  to  24  feet. 

The  value  of  the  land  to  be  reclaimed,  if  the  proi)erty  of  the  United 
States,  would  be  considerable.  The  8  acres  south  of  the  Arsenal,  which 
would  undoubtedly  belong  to  the  United  States^  would  be  worth  not 
less  than  $5,000  per  acre.  That  on  the  opposite  side  of  the  river  w;ould 
be  less. 

Before  the  project  is  regularly  entered  upon  steps  should  be  taken 
to  secure  the  title  of  the  United  States  to  all  the  land  to  be  reclaimed. 
This  will  require  the  action  of  Congress. 

Very  respectfully,  your  obedient  servant, 

Peter  C.  Hains, 
Lieut.  CoLy  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 

*NotT©priiited;  printed  in  House  Ex.  Doc.  No.  30,  Fifty-second  CoDgvese,  flrRtsesaioB. 
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J  H' 

PMnted  in  House  Ex.  Doo.Ko.  33,  Fifty-seoocd  Congress,  first  session.] 

preliminary  examination  of  potomac  elver,  virginia  and  mary- 
land, up  to  the  city  of  washington,  with  the  view  of  re- 
moving obstructions  and  deepening  the  channel. 

United  States  Engineer  Office, 
Washington,  D.  C,  September  26,  1690. 

Genbbal:  In  compliance  with  Department  order  of  September  20, 
1890,  relative  to  preliminary  examinations  of  certain  harbors  and  rivers 
in  my  district,  I  have  to  report  that  I  have  made  a  preliminary  examina- 
tion of  the  "  Potomae  Eiver  up  to  the  city  of  Washington,  with  a  view 
of  removing  obstructions  and  deepening  the  channel,  Virginia  and 
Maryland,"  and  submit  the  following  report: 

The  river  is  wide  and  deep  from  its  mouth  to  the  Kettle  Bottoms,  a 
distance  of  about  35  miles.  The  first  obstructions  are  encountered 
here,  and  while  navigation  is  impeded  by  the  existence  of  shoal  spots, 
there  is,  nevertheless,  an  available  depth  of  about  21  feet  in  the  channel. 
Above  the  Kettle  Bottoms,  to  Maryland  Point,  the  river  has  a  wide  and 
deep  channel  for  the  greater  distance.  Near  Deep  Point  the  channel  is 
narrow  and  obstructed  by  shoal  spots.  At  best  only  about  18  feet  can 
be  carried  past  it  with  safety.  Prom  thence  to  Washington  City  the 
channel  is  deep. 

The  commerce  on  the  Potomac  is  large  in  amount,  and  annually  in- 
creasing. Besides  that,  the  National  Government  has  a  navy-yard  on 
the  Eastern  Branch,  where  the  largest  ordnance  for  the  armament  of 
the  navy  is  fabricated. 

The  river,  in  my  opinion,  is  worthy  of  improvement,  and  a  survey  of 
the  places  where  navigation  is  difficult  should  be  made  to  determine 
what  work  is  necessary  and  estimate  its  cost.  I  estimate  the  cost  of 
such  a  survey  to  be  $600. 

Very  respectfully,  your  obedient  servant, 

Peter  C.  Hains, 
Lieut.  Col.,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 
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SURVEY  OF  POTOMAC  RIVER,  VIRGINIA  AND  MARYLAND,  UP  TO  THE 
CITY  OF  WASHINGTON,  WITH  THE  VIEW  OF  REMOVING  OBSTRUCTIONS 
AND  DEEPENING  THE  CHANNEL. 

United  States  Engineer  Office, 

Wa^fUngtanj  D,  C,  November  6, 1891. 

General  :  In  compliance  with  the  instructions  contained  in  your  letter 
of  September  20, 1890, 1  have  the  honor  to  submit  the  following  reiwrt 
upon  a  survey  of  the  "  Potomac  Eiver  up  to  the  City  of  Washington, 
with  the  view  of  removing  obstructions  and  deepening  the  channel," 
provided  for  by  the  river  and  harbor  act  approved  September  19, 1890. 

The  Potomac  Eiver  is  113  miles  in  length  from  its  mouth  to  George- 
town, D.  C,  the  present  head  of  navigation  for  sailing  vessels.  The 
width  of  the  river  varies  from  1,000  feet  at  Georgetown  to  7  miles  at 
the  mouth. 

The  standard  of  navigation  on  which  the  survey  was  based  was  24 
feet  at  low  tide,  this  depth  being  regarded  as  sufficient  for  the  prosi)ect- 
ive  needs  of  commerce.  Any  greater  depth  can  only  be  had\at  enor- 
mous cost.  The  obstructions  to  24-foOt  navigation  occur  at  the  following 
localities : 

1.  At  the  Kettle  Bottom  ShoalB. 

2.  Near  Maryland  Point. 

3.  Near  Smiths  Point. 

4.  At  Mattawoman  Shoal,  near  Deep  Point. 

5.  At  the  city  of  Washington. 

(1)  Kettle  Bottom  Shoals, — The  Potomac,  from  its  mouth  to  the  Ket- 
tle Bottoms  is  a  wide,  deep  stream,  and  vessels  of  30  feet  draft  can  pass 
up  Chesapeake  Bay  and  the  Potomac  as  far  as  the  Kettle  Bottoms,  37 
miles  from  the  mouth.  The  Kettle  Bottom  Shoals,  which  are  the  first 
obstruction  to  navigation,  extend  from  Cob  Point  at  the  mouth  of  the 
Wicomico  River,  Maryland,  to  Lower  Cedar  Point,  a  distance  of  12 
miles.  The  shoals  consist  of  a  number  of  lumps,  old  oyster  beds  un- 
derlaid with  mud.  These  lumps,  over  which  there  is  a  depth  of  from 
10  to  16  feet,  are  scattered  about  between  Cob  Point  and  Swan  Point, 
ill  an  irregular  fashion,  making  navigation  difficult  for  vessels  drawing 
over  16  feet.  Between  the  lumps  the  water  is  generally  deep,  but  the 
channel  is  difficult  to  navigate.  There  is  an  old  channel  near* the 
north  bank  of  the  river,  said  to  have  been  formerly  used,  which  can  be 
made  navigable  for  vessels  drawing  24  feet  at  small  cost.  A  survey  of 
this  channel  was  made,  which  shows  that  it  now  has  an  available  depth 
of  23  feet  for  a  width  of  400  feet,  and  by  dredging  about  4,000  cubic 
yards  a  channel  200  feet  wide  and  24  feet  deep  can  be  secured.  The 
range  of  tides  at  the  Kettle  Bottoms  is  1.8  feet. 

The  estimated  cost  of  the  work  needed  at  the  Kettle  Bottom  Shoals 
to  secure  a  width  of  200  feet  and  a  depth  of  24  feet  is  as  follows: 

4,000  cubic  yards  dredging  at  30  cents $1, 200 

Contingencies,  10  per  cent 120 

1,320 

(2)  Maryland  Point  Shoal. — After  passing  the  Kettle  Bottoms  no  far- 
ther obstruction  is  found  until  Maryland  Point  Shoal  is  reached,  67 
miles  from  the  mouth  of  the  river.  The  surveys  made  here  showed 
the  existence  of  a  shoal  about  7,000  feet  in  length  between  the  24-foot 
curves.  The  ruling  depth  on  the  shoal  was  found  to  be  22  feet  at  low 
tide.    The  shoal  is  composed  of  soft  mud.    The  amount  of  dredging  re- 


APPENDIX   J ^REPORT   OF   MAJOE   DAVIS.  1071 

quired  to  Becore  a  channel  200  feet  wide  and  24  feet  deep  throup^li  this 
dioal;  is  183,000  cubic  yards.  The  width  of  the  river  at  Maryland  l^oint 
is  1^  miles,  while  at  the  bar  (1^  miles  above)  the  width  is  3  miles.  The. 
range  of  tides  is  about  1.4  feet. 

The  estimated  cost  of  a  channel  200  feet  wide  and  24  feet  deep  through 
this  shoal  is  as  follows: 

183,000  cubic  yards  dredging,  at  15  cents $27, 450 

CouUngencies,  10  per  cent 2, 745 

30,195 

(3)  Smiths  Paint  ShoaU. — For  a  distance  of  about  half  a  mile  above 
the  upper  end  of  Maryland  Point  Shoal,  the  depth  of  water  ranges 
from  24  to  27  feet.  Another  shoal  is  then  found,  which  is  situated 
about  one  mile  below  Smiths  Point.  The  ruling  depth  over  this  shoal 
is  23.2  feet  at  low  tide.  The  length  of  the  bar  between  the  24-foot 
curves  is  4,500  feet.  The  bottom  is  soft  mud.  The  width  of  the  river  at 
this  shoal  is  about  3  miles,  the  channel  being  near  the  easterly  bank. 
The  amount  of  dredging  required  to  secure  a  channel  200  feet  wide  and  * 
24  feet  deep  through  this  shoal  is  estimated  at  78,000  cubic  yards. 

One-half  of  a  imle  above  Smiths  Point  another  shoal  commences 
which  is  about  4,500  feet  long,  and  has  a  ruling  depth  of  21  feet.  In 
order  to  secure  a  channel  200  feet  wide  and  24  feet  deep  through  this 
upper  shoal  it  is  estimated  that  122,000  cubic  yards  of  dredging  will  be 
required.  The  range  of  tides  at  Smiths  Point  is  1.4  feet.  The  esti- 
mated cost  of  the  dredging  required  at  the  shoals  near  Smiths  Point  is 
as  follows: 

Amount  of  dre<lging — 
cubic  yards. 

Smiths  Point,  lower  shoal 78,000 

Smiths  Point,  upper  shoal 122, 000 

Total : 200.000 

200, 000  cubic  yards  dredging  at  15  cents $30, 000 

Contingencies,  10  per  cent <6, 000 

.  ^^^^^^^^^^^ 

33,000 

(4)  MoMatcoman  Skoal. — After  passing  Upper  Smiths  Point  Shoal, 
no  obstruction  to  24-foot  navigation  is  found  until  the  mouth  of  Matta- 
woman  Creek  is  reached,  82  miles  above  the  mouth  of  the  river,  at 
which  point  Mattawoman  Shoal  commences.  A  survey  of  this  shoal 
was  made,  which  afforded  the  data  necessary  to  determine  the  cOvSt  of 
the  dredging  required.  The  survey  shows  the  length  of  the  bar  be- 
tween the  24-foot  curves  to  be  15,300  feet,  and  the  ruling  depth  19.5  feet 
at  low  tide.  The  bottom  is,  however,  somewhat  lumpy.  The  borings 
show  that  the  lower  part  of  the  bar  is  composed  of  sand  and  gravel  un- 
derlaid with  mud,  while  the  upper  part  is  mud.  The  range  of  tides  is 
1.6  feet. 

In  order  to  make  a  channel  200  feet  wide  and  24  feet  deep  through 
this  bar  it  will  be  necessary  to  dredge  569,000  cubic  yards  of  material. 
The  cost  of  this  work  is  estimated  as  follows : 

569,000  cubic  yards  dredging,  at  15  cents..., $85,350 

Contingencies,  10  per  cent 8, 535 

93,885 

(5)  At  the  city  of  Washington. — From  the  upper  end  of  Mattawoman 
Shoal  to  the  city  of  Washington  there  is  anii)le  water  for  vessels  draw- 
ing 24  feet.    The  project  for  the  improvement  of  the  Potomac  River  at 
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Washington,  D.  C,  provides  for  channels  20  fset  deep  at  low  tid^,  and 
this  depth  was  secured  by  dredging  both  in  the  Washington  and  Vir- 
•ginia  channels.  The  estimate  for  24-foot  navigation,  given  below,  pro- 
vides, therefore,  only  for  deepening  the  channels  at  Washington  from 
20  to  24  feet  at  low  tide.    I'he  cost  of  this  work  is  estimated  as  follows: 

For  a  channel  200  fe<:t  wide  and  24  fc«t  deep  in  the  Virginia  channel  and  in  the 
Washington  Channel  up  to  the  wharves,  and  300  feet  wide  and  24  feet  deep  in  front 
of  the  wharves : 

Virginia  Channel,  dredging  271,000  onbic  yards,  at  16  ceni« $43, 3eo 

Washington  Channel,  dredging  533,000  cuhic  yards,  at  16  cents 85,  USO 

Contingencies,  10  per  cent 12,864 

141,504 

The  entire  cost  of  the  imi)rovement  of  the  Potomac  River  for  24-foot 
navigation,  from  the  mouth  np  to  the  city  of  Wasliiiiglon,  would  be  as 
follows : 

(1)  Kettle  Bottom  Shoals $l,3r0 

(2)  Maryland  Point  Shoal ^ 30, 1P5 

(3)  Smiths  Point  Shoals 33.000 

(4)  Mattawoman  Shoals 93, 885 

(5)  At  the  city  of  Washington 141,504 


299,904 

The  cost  of  a  channel  400  feet  wide  and  24  feet  deep  would  be  about 
double  the  above. 

It  ie  believed  that  if  the  river  were  improved  to  a  depth  of  24  feet  an 
impetus  would  be  given  to  the  trade  of  Georgetown.  The  reconstruc- 
tion of  the  Chesapeake  and  Ohio  Canal  ha«  recently  been  completed, 
and  if  facilities  were  afforded  for  deeper-draft  vessels  large  quantities 
of  coal  and  produce  from  the  interior  would  undoubtedly  be  shipped^ 
from  this  port, 

Bcvsides  the  commercial  interests  involved  the  Government  itself  has 
strong  reasons  for  improving  the  Potomac  River,  in  order  that  its  vessels 
of  w^r  may  reach  the  nav>'-yard  at  Washington,  where  the  new  naval 
gun  factory  is  situated.  It  is  understood  that  at  the  present  time  the 
guns  for  our  cruisers,  manufactured  at  this  yard,  have  to  be  shipped  to 
other  ports,  as  most  of  the  vessels  can  not  come  here  for  want  of  suffi- 
cient depth  of  water.  It  would  therefore  be  a  great  advantage  to  tli© 
Government  if  the  obstructions  refeiTcd  to  were  removed. 

It  is  probable  that  works  of  contraction  may  be  needed  at  some  of 
the  points  named,  in  order  to  maintain  a  deep  channel  after  it  has  been 
made,  but  the  conditions  are  different  at  each  locality,  and  each  would  • 
have  to  receive  further  study  to  determine  this  point. 

The  project  I  would  recommend  for  the  improvement  of  the  river  is 
that  of  a  channel  200  feet  wide  and  24  feet  deep  at  low  tide,  the  estimated 
cost  of  which  is  about  $300,000. 

STATE31ENT  OF  TRADE   OF  THE  POTOMAC  RIVER. 

The  receipts  and  shipments  by  water  at  Wasliington  and  George- 
town for  ISDO  were  as  follows: 

Tons. 

Coal •. 72,089 

Ice 135,552 

Lumber 69, 60^1 

Sand 75,0()0 

Wood 48,457 

MiscfUaiiediis 118, 094 

Total 519,696 
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This  was  carried  in  vessels  as  follows:  Steamers  of  5  to  10  feet  draft, 
696  arrivals;  sail  vessels  drawing  10  to  20  feet,  491  arrivals;  sail  vew- 
sels  drawing  4  to  10  feet,  1,572  arrivals;  barges  drawing  4  to  10  feet, 
28(3  arrivals.  Since  the  above  statement  a  line  of  boats  drawing  12 
feet,  aggregating  aboat  350  arrivals,  runs  to  Norfolk. 

The  receijits  and  shipments  by  water  at  Alexandria  for  1890  were  as 
follows: 

lODH. 

By  the  steamboat  lines,  about 18,000 

By  coastwise  and  foreign  vessels,  about <«),  000 

Lumber  trade,  not  included  above,  about 18,  000 

Total,  about 96,0C0 

This  is  carried  by  the  same  steamers  that  run  to  Washington,  by  sail 
vessels  drawing  4  to  20  feet,  and  by  barges.  The  number  of  vessels  iH3r 
annum  drawing  15  to  20  feet  is  stated  at  about  25. 

Total  receipts  and  shipments  for  1890,  by  water,  at  Washington, 
Georgetown,  and  Alexandria,  is  about  615,696  tons. 

This  comprises  most  of  the  trade  of  the  river,  except  a  small  amount 
with  Baltimore  carried  by  steamboats  and  the  oyster  trade  of  the  lower 
part  of  the  river.  The  tonnage  for  1892  and  thereafter  will  probably 
be  largely  increased  by  the  resumption  of  coal  shipments  from  George- 
town which  had  been  stopped  by  the  damage  done  to  the  Chesapeake 
and  Ohio  Canal  in  1889.  In  188?and  1888,  before  the  injury  to  the  canal, 
the  coal  shipments  were  about  264,927  tons  and  240,836  tons,  respec- 
tively. 

The  greater  part  of  the  tonnage  of  the  river  is  carried  by  coastwise 
schooners  drawing  from  12  to  18  feet,  the  latter  draft  being  about  the 
limit  which  it  is  safe  to  carry  over  the  bars.  These  vessels  are  usually 
tow^d  in  and  out  from  below  Kettle  Bottom  Shoals,  a  distance  of  about 
80miles.  They  carry  ice  from  Maine,  plaster  from  Nova  Scotia,  fertilizers, 
lumber,  etc.    When  possible  they  load  outward  with  coal  at  Georgetown. 

In  regard  to  future  coal  shipments,  Mr.  Winship,  president  of  the 
Chesapeake  and  Ohio  Canal  Company,  stated  in  eifect  as  follows: 

The  railroads  from  the  coal  beds  to  the  east  can  not  now  carry  enough  coal  to  sup- 
ply the  demand.  The  shipments  of  coal  from  the  Chesapeake  and  Ohio  Canal  are  ut 
present  limited  only  by  the  number  of  boats  on  the  canal.  The  capacity  of  the 
canal,  with  a  sufficient  number  of  boats  for  shipment,  would  be  about  1,500,000  tons 
per  year.  The  Oamberland  coal  fields  are  about  200  miles  by  canal  and  rail  from 
Georgetown,  or  185  miles  by  the  Baltimore  and  Ohio  Railroad,  which  will  soon  have 
a  terminns  in  Georgetown,  while  the  West  Virginiaand  Virginia  coal  fields  are  about 
400  miles  from  Norfolk  and  Newport  News. 

The  Chesapeake  and  Ohio  Railroad  and  the  Norfolk  and  Western  Railroad  are  also 
Doth  trying  to  establish  lines  to  and  terminal  facilities  in  Georgetown.  These  facts 
all  indicate  an  increase  in  future  shipments  by  the  Potomac  River. 

In  shipping  by  water  the  tendency  is  constantly  toward  vessels  of  greater  tonnage, 
which  are  consequently  of  greater  draft. 

Ten  years  ago  the  average  size  of  vessels  trading  here  was  400  tons ;  now  it  is  1,000 
tons.  A  channel  24  feet  deep  would  permit  vessels  carrying  3,000  tons  to  be  used. 
Large  vessels  cost  less  per  ton  for  building  and  sailing  than  small  ones,  ronscqutnitly 
they  can  carry  freight  for  a  less  price  per  ton.  For  this  reason  the  construction  of 
a  deeper  channel  would  lower  the  cost  of  freight  per  ton  on  such  articles  as  are 
carried  in  deep  draft  vessels,  viz,  coal,  plaster,  ice,  fertilizers,  etc. 

I  transmit  herewith  a  map*  of  the  Potomac  Kiver  from  its  mouth  to 
Washington,  D.  0.  The  parts  of  the  river  to  be  improved  are  shown 
on  an  enlarged  scale. 

Yery  respectfully,  your  obedient  servant, 

Peter  O.  ITains, 
Lieutenant- Colonel^  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A, 

•Not  reprinted;  printed  in  House  Ex.  Doc.  No.  33,  Fifty-second  Congress,  first  session. 
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KSPCRT  OF  MR.  L.   R.   ORABILL,   ASSISTANT  ENGINEER. 

Washington,  D.  C,  November  3, 1891, 

Colonel:  In  compliance  with  your  letter  of  instructions  dated  Se]fteinber  12, 
1891,  I  proceeded  on  Sopteuihor  lo  to  make  an  examination  of  the  shoals  m  the  Poto- 
mac River  where  less  than  24  feet  of  water  is  found,  at  the  following  localities,  viz: 
(1)  Mattawomau  Shoal,  ojft'  Mattawoman  Creek,  between  Indian  Head  and  Cockpit 
Point;  (2)  The  shoals  between  Smiths  Point  and  Maryland  Point;  and  (3)  Kettle 
Bottom  Shoals,  near  Swan  Point. 

Kettle  Bottom  Shoals. — The  survey  was  here  confined  to  the  channel  along  the  north 
shore  between  Swan  Point  and  Cob  Point,  where  a  natural  channel  28  feet  deep  and 
more  than  400  feet  wide  at  the  narrowest  point  now  exists,  whereas  the  ruling  depth 
along  the  line  of  the  channel  now  used  is  from  21  to  22  feet.  The  obstructions  con- 
sist of  what  are  called  '' oyster  rocks,''  through  which  the  natural  course  of  the 
deepest  water  is  tortuous.  The  north  channel  is  said  to  have  been  in  regular  use  up 
to  about  thirty  years  ago. 

Cross  sections  800  feet  apart,  supplemented  by  lines  of  diagonal  soundings,  were 
taken  for  a  distance  of  12,600  feet  (2.4  miles).  The  average  width  cross-sectioned  was 
1,700  feet;  the  dintancc  between  soundinf^^s  was  50  to 80  feet.  A  broken  base  line  11,995 
feet  long  was  measured,  the  lower  end  being  on  the  tongue  of  land  east  of  the  mouth  of 
Neals  Creek  and  about  800  feet  below  the  point.  Four  points  on  this  line  were  marked 
by  monuments  of  gas-pipe  driven  in  the  ground.  The  height  of  the  low- water  plane 
was  referenced  by  a  row  of  galvanized  nails  di'iven  at  2  feet  above  low  water  in  a 
pile  on  the  upper  and  inner  corner  of  Lancaster's  Wharf.  Comparatively  little  dredg- 
ing is  required  to  make  a  channel  24  feet  deep.  The  work  will  consist  in  widening 
the  pn^sent  channel  by  cutting  oft"  the  points  of  two  bars.  The  material  of  the 
oyster  lumps  is  mud  mixed  with  shells,  the  shells  bein;^  more  numerous  and  the  ma- 
terial harder  for  2  or  3  feet  deep  at  the  snrface.  No  difticulty  was  found  in  forcing 
an  iron  rod  by  hand  to  the  required  dej>th.  The  tidal  current*  alon^  the  shore  are 
weak,  but  are  very  variable  in  direction,  at  times  setting  almost  directly  toward 
shore. 

A  boring  was  taken  on  a  shoal  in  the  present  channel  and  the  material  wa§  found 
to  be  the  same  as  just  stated  for  the  lumps  in  the  north  channel.  Some  of  these  lumps 
are  very  small,  even  when  very  shoal,  and  close  searching  is  required  to  find  them 
with  the  lead.  The  one  examined  in  the  present  channel  was  less  than  100  feet  across 
above  the  20-foot  curve,  the  least  depth  found  on  it  being  17  feet. 

Maryland  Point  Shoal. — Tins  is  a  wide  mud  flat  which  extends  from  the  eastern  side 
of  the  river,  in  the  bend  just  above  Maryland  Point,  where  the  river  becomes  quite 
wide.  Cross-sections  800  feet  apart,  bej^mning  just  below  Lower  Thorns  Point  were 
taken  for  a  distance  of  9,600  feet  (1.8  miles)  down  the  river,  and  diagonal  lines  be- 
tween stations  were  also  taken  ever  the  shoalest  part  of  the  bar.  The  distance  be- 
tween the  soundings  was  from  50  to  80  feet.  The  average  width  covered  bv  the  cross- 
sections  was  about  2,200  feet.  For  locating  the  soundings,  a  base  line  9,560 feet  long 
was  measured  from  near  Maryland  Point  to  a  short  distance  below  Lower  Thorns 
Point,  and  three  pipe  monuments  were  driven  to  witness  the  tri angulation  points  on 
the  base  line  which  could  not  be  permanently  marked. 

The  least  channel  depth  found  was  22  feet.  Borings  showed  the  material  of  the 
entire  bar  to  bo  soft  mud.  The  channel  to  be  excavated  through  this  shoal  will  re- 
quire to  be  on  a  curved  line,  or  on  a  broken  line  with  two  angles,  in  order  to  follow 
as  nearly  as  may  be  the  curve  of  the  natural  channel.  The  direction  of  the  tidal 
current  will  necessarily  be  oblique  to  a  part  of  the  channel  at  all  times.  The  veloc- 
ity of  the  tide  is  something  over  1  mile  per  hour.  The  length  of  the  channel  to  be 
excavated  for  24  feet  depth  will  be  from  8,000  to  9,000  feet,  depending  somewhat  on 
its  location. 

Sniiths  Point  ShoaU. — The  shoal  below  Smiths  Point  was  the  only  one  of  these  ex- 
amined. Shoals  exist  at  and  just  above  the  i>oint  also,  the  estimate  for  which  was 
derived  from  the  Coast  Survey  Charts. 

Cross-sections  800  feet  apart  were  taken  from  a  point  1,200  feet  below  Clifton 
Beach  Wharf  for  a  distance  of  8,000  feet  or  1^  miles.  The  average  width  cross-sec- 
tioned was  2,000  feet.  The  distance  between  soundings  was  from  50  to  80  feet.  A 
base  line  8,700  feet  long  was  measured,  and  two  point-s  on  this  line  were  perma- 
nently marked  by  pipe  monuments.  At  one  point  (Station  B)  a  pipe  monument 
was  set  as  a  witness  mark  to  the  true  point,  which  could  not  be  permanently  marked. 

The  least  channel  depth  found  was  23.2  feet.  The  length  of  channel  requiring  to 
be  excavated  is  4,800  leet  at  this  shoal  and  about  5,000  feet  at  the  shoals  opposite  and 
above  the  point.  Penetration  by  borings  was  easy,  showing  soft  mud  with  some 
sand.  The  direction  of  the  tide  is  nearly  parallel  with  the  channel.  No  separate 
gauge  mark  was  placed  here.  The  gauge  for  this  shoal  and  for  Maryland  Point  Shoal 
was  referenced  by  a  bench-mark  on  the  shore  at  the  landing  at  Harrisons  Cove.  TliQ 
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beDch  is  cnt  in  the  root  of  a  locust  tree,  12  iDches  in  diameter;  its  olevation  is  9.24 
feet  above  mean  low  water  as  found  during  the  examination  of  the  bar. 

MiUtawoman  SJioal, — ^This  shoal  is  formea  at  the  junction  of  Occoquan  Bay  and  of 
Mattawoman  Creek  with  the  Potomac^  and  lies  just  below  the  naval  proving  grounds 
at  Indian  Head.  Probably  the  greater  part  of  the  material  forming  the  bar  comes 
oat  of  OcGO<|uan  Creek  at  freshet  periods. 

Cross-sections,  usually  500  feet  apart,  were  taken  from  a  point  2,000  feet  below  the 
Indian  Head  Wharf  to  1,000  feet  above  Stump  Neck  Wharf,  over  a  distance  of  19,400 
feet  (about  3.7  miles).  The  average  width  cross-sectioned  was  about  4,0Q0  feet. 
The  dist-ance  between  the  soundings  was  about  80  feet.  The  soundings  were  located 
by  means  of  a  base  line  9,428.5  feet  in  length  along  the  shore  above  Deep  Point. 
Station  points  were  marked  with  pieces  of  gas-pipe,  driven  in  the  ground,  at  two 
points  (A  and  B)  on  the  base  line,  and  at  an  auxiliary  station  on  Free  Stone  Point. 
The  stations  at  Stump  Neck  and  at  Deep  Point  were  also  well  marked.  The  low- 
water  height  used  for  the  survey  is  referenced  by  a  bench  on  a  locust  tree  at  Stump 
Neck,  13.32  feet  above  the  plane  of  low  water,  also  by  a  bench  cut  on  a  walnut  tree 
on  the  east  shore  of  Mattawoman  Creek,  about  500  feet  below  a  g^oup  of  houses  on  a 
point;  the  elevation  of  the  bench  being  6.38  feet  above  low  water. 

The  least  channel  depth  was  found  ^  be  19.5  feet.  The  length  of  cut  required  to 
make  a  channel  24  feet  deep  through  the  bar  is  about  15,400  feet  in  a  ntraight  lino. 
The  conrse  of  the  tides  is  about  parallel  with  the  channel,  and  the  velocity  about 
oue  mile  per  hour.  Six  borings  were  taken  at  different  points.  The  bottom  for 
about  two  miles  at  the  upper  end  of  the  bar  was  found  to  be  soft  mud,  and  for  about 
one  mile  at  the  lower  end  it  was  found  to  be  mud  mixed  with  sand,  with  gravpl  be- 
low the  surface  at  some  points.  The  cut  can  probably  all  be  done  with  a  ciam-shell 
dredge. 

Maintenance  of  channeU, — It  is  certain  that  contracting  works  would  keep  the  ex- 
cavated channels  at  Maryland  Point  and  at  Mattawoman  Shoal  open  longer  than 
llicy  will  otherwise  remain,  since  they  will  tend  to  fill  again  from  the  sides  and  with 
material  deposited  from  the  slack  currents  formed  at  these  wide  portions  of  the  river. 
But  it  is  a  question,  considering  the  draft  of  the  greater  number  of  the  vessels  likely 
to  navigate  the  river,  whether,  in  the  localities  where  contracting  works  would  re- 
quire to  be  put,  they  would  not  offer  too  ^reat  an  obstruction,  ana  cost  too  much  to 
be  considered.  The  channel  at  Kettle  Bottoms  will  probably  remain  open  when 
once  dredged. 

Party,  costj  etc, — ^The  examination  was  completed  on  October  3, 1891.  Tlie  steam 
launch  Aera  and  two  largo  rowboats  were  used,  with  12  men,  all  told. 

For  further  details,  reference  to  the  notes  and  ma]:s  of  the  bars  may  be  made. 
Very  respectfully, 

L.  R.  Grabill, 
Ai$i$tant  Engineer, 
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EXAMINATION  AND  SURVEY  FOR  BREAKWATER  FOR  HARBOR  OF 
REFUGE  IN  '  LYNNHAVEN  BAY,  NEAR  CAPE  HENRY,  AT  FOOT  OF 
CHESAPEAKE  BAY,  VIRGINIA. 

[PriBted  in  House  Ex.  Doc.  No.  27,  Fifty-Hecond  Congress,  first  session.] 

United  States  Engineer  Officii, 

Washington^  D.  C,  November  13, 1891. 

General :  The  act  of  Confess  approved  March  3,  1891,  in  relation 
to  a  breakwater  at  Lynnhaven  Bay,  is  as  follows : 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled.  That  the  Secretary  of  War  is  hereby  directed  to  cause  examiiin- 
tion  and  survey  to  be  made,  and  the  estimated  cost  of  improvement  to  be  estimated 
for  a  breakwater  to  form  a  harbor  of  safety  and  refuge  in  Lynnhaven  Bay,  near  Cape . 
Henry,  at  the  foot  of  Chesapeake  Bay,  Virginia. 

The  survey  was  assi|2^ed  to  my  charge  by  Department  letter  of  March 
12,  1891.  The  field  work  was  intrusted  to  Frank  P.  Kellogg,  assistant 
engineer. 

The  oldest  reliable  survey  of  Lynnhaven  Bay  that  could  be  obtained 
was  that  made  by  the  Coast  Survey  in  1853;  the  latest,  that  made  in 
1889.  Copies  of  these  were  placed  at  my  disposal  through  the  courtesy 
of  the  superintendent,  Mr.  Mendenhall.  The  examinations  made  by  Mr. 
Kellogg  were  conducted  chiefly  with  a  view  to  determining  the  velocity 
and  direction  of  the  currents  at  the  various  stages  of  ebb  and  flood  tide, 
the  character  of  the  anchorage  grounds  to  be  covered  by  the  proposed 
breakwater,  the  probable  erosive  action  of  the  waves  on  the  shore  line, 
and  whether  any  filling  has  taken  place  on  the  anchorage  grounds  of 
the  bay. 

Owing  to  the  difficulty  of  working  without  a  steamer,  and  the  small 
amount  of  funds  assigned  for  the  work,  the  examination  was  not  as 
thorough  as  it  should  be  to  locate  with  accuracy  the  proper  site  of  a 
breakwater  to  form  a  harbor  of  refuge.  Tidal  observations  were  taken* 
at  a  gauge  established  in  Lynnhaven  Creek  for  the  entire  month  of 
August,  with  a  view  to  determining  the  mean  rise  and  faU.  These  ob- 
servations show  that  during  the  month  of  August,  1891,  the  mean  range 
of  the  tides  was  1.73  feet.  The  extreme  range  was  3.1  feet.  This  dif- 
fers considerably  from  that  determined  by  the  Coast  Survey  for  April 
and  May  preceding,  the  mean  range  for  those  two  months  being  2.62 
feet.  The  extreme  height  of  storm  tides  will  perhaps  exceed  ordinary 
high  tide  by  about  3  feet. 

The  examinations  show  that  there  is  good  anchorage  ground  through- 
out a  large  area  of  the  bay.  A  comparison  of  the  different  surv'eys 
shows  that  no  perceptible  change  has  taken  place  in  the  bottom,  and 
but  little  change  in  the  shore  line.  The  law  directing  the  survey  has 
for  its  chief  object  the  making  of  an  estimate  of  the  cost  of  the  con- 
struction of  a  breakwater  for  a  harbor  of  refuge,  and  sufficient  datu 
was  obtained,  it  is  believed,  for  that  puq)ose. 

The  best  location  for  such  a  work  has  only  been  determined  approxi- 
mately.   Before  the  work  of  construction  is  undertaken  a  much  more 
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• 

extendefl  sufvey  would  be  necessary  for  tlu»  jmrpose  of  determiniiipf 
with  grejiter  accuracy  the  force  aud  directiou  of  the  current«,  tlie  cliar- 
aeter  of  the  bottom,  the  force,  direction,  and  duration  of  the  most 
severe  storms,  and  the  best  location  to  be  given  the  work  in  order  to 
insure  tlie  maintenance  of  deep  wat^r  at  the  anchorage,  and  not  cause 
slioaling  such  as  has  taken  place  at  the  Delaware  Breakwater. 

The  most  violent  storms  come  from  the  northwest  and  northeast. 
Judged  from  the  records  of  the  Signal  Bureau,  there  appears  to  be 
but  little,  if  any,  difference  in  their  duration  and  intensity,  those  from 
the  northwest  being  quite  as  severe  as  those  from  the  northeast.  But 
for  coasting  vessels  at  sea  a  northwest  wind  is  a  fair  one,  and  tlie  sea 
is  then  comparatively  smooth.'  Under  ordinary  circumstances  a  harbor 
is  not  needed  in  a  northwest  gale,  but  when  the  storm  comes  from  the 
northeast  or  east  the  wind  has  the  full  sweep  of  the  Atlantic  Ocean. 
The  waves  attain  their  maximum  height  and  velocity  of  movement. 
The  land  is  then  on  the  lee  and  a  source  of  danger.  It  is  then  that  a 
harbor  of  refuge  is  chiefly  needed.  It  is  no  unusual  sight  in  a  north- 
east gale  to  see  from  100  to  300  vessels  at  anchor  in  Hampton  Eoads, 
this  being  the  nearest  harbor. 

It  is  reported  that  in  the  last  thirteen  years  no  less  than  one  large 
ship,  nine  barks,  one  brig,  four  steamers,  twenty-two  schooners,  and  a 
large  number  of  small  craft  engaged  in  the  fishing  and  oyster  trade 
have  been  lost  or  stranded  on  or  near  the  shore  of  Lynnhaven  Bay,  the 
loss  of  these  vessels  and  their  cargoes  being  accompanied  in  some  cases 
by  loss  of  life.  On  February  3,  1886,  the  schooner  Anthea  Godfrey 
foundered  in  Lynnhaven  Bay,  and  11  persons  were  lost.  March  18, 
1889,  the  bark  E.  M.  Peitingifl  also  went  to  pieces  with  the  loss  of  all 
on  board.  It  would  thus  appear  that  a  harbor  of  refuge  at  Lynnhaven 
Bay  is  demanded  for  humanity's  sake  no  less  than  for  commercial 
reasons. 

The  distance  from  an  anchorage  in  Lynnhaven  Bay  to  the  usual  an- 
chorage in  Hampton  Eoads  is  about  20  statute  miles.  Bather  than  run 
so  far  off  his  course  the  captain  of  a  vessel  will  frequently  keep  the  sea 
and  take  his  chances,  whereas  if  there  was  a  harbor  near  by  he  would 
take  advantage  of  it  aud  ride  out  the  gale  at  anchor.  It  is  also  to  be 
remembered  that  in  a  northeast  gale,  the  weather  being  generally  thick, 
the  entrance  to  Hampton  Eoads  can  not  safely  be  made  even  in  day- 
time without  a  pilot,  and  it  is  not  always  possible  to  get  one.  At  night 
the  entrance  should  not  be  attempted  without  a  pilot,  unless  the  master 
is  familiar  with  it.  It  sometimes  thus  becomes  necessary  to  anchor  in 
Lynnhaven  Bay,  but  the  anchorage,  though  good  to  hold  on  to,  is  only 
protected  on  the  south,  a  direction  from  which  the  severe  storms  do  not 
come. 

A  harbor  of  refuge  at  Lynnhaven  Bay  would  be  of  especial  value  to 
the  barges  in  which  more  than  half  of  the  coal  tonnage  is  moved  from 
the  Chesapeake  north.  After  leaving  Hampton  Eoads  there  is  no  suit- 
able anchorage  for  such  craft  until  Assateague  is  reached,  and  shelter 
here  is  denied  to  all  but  those  of  light  draft. 

It  is  not  alone  the  commerce  of  Norfolk,  Newport  News,  and  Balti- 
more that  will  be  benefited,  though  that  is  large,  but  all  the  coasting 
trade  between  Northern  and  Southern  ports.  ^ 

A  breakwater  to  form  a  harbor  of  refuge  at  Lynnhaven  Bay  should 
be  so  located  as  to  give  shelter  chiefly  from  northeast  gales.  At  the 
same  time  it  is  desirable  that  it  should  also  afford  some  cover  from  the 
northwest.    I  have  therefore  located  the  structure,  which  is  to  be  un- 
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(lerskmd  as  an  approximat-e  location  only,  as  shown  on  the  accompany- 
ing chart.*  The  easterly  arm  is  made  3,000  feet  in  length,  the  westerly 
one  1,500  feet — a  total  length  of  4,500  feet.  This  would  give  a  safe  har- 
bor for  a  fleet  of  at  least  300  vessels,  and  should  it  be  found  necessary 
in  the  future  to  increase  the  area  of  anchorage  room,  it  can  easily  be 
done  by  lengthening  either  arm  of  the  projected  structure. 

The  cost  of  a  breakwater  is  determined  by  the  details  of  its  construc- 
tion, and  in  this  respect  there  is  great  diversity  in  practice.  It  is  some- 
times built  as  a  random  pile  of  stones  called  riprap,  the  slopes  to  the 
sides  being  those  that  they  will  naturally  take  under  the  aetion  of  the 
waves.  The  Delaware  Breakwater  is  a  sample  of  this  mode  of  con- 
struction. Another  method  of  construction  is  to  form  a  mound  of  rip- 
rap with  from  12  to  22  feet  of  water  at  mean  Ipw  tide  over  the 
upper  surface  as  a  foundation  for  a  random  pile  of  larger  stones  or  con- 
crete blocks.  A  third,  is  to  form  a  mound  as  just  described,  and  tiien 
lay  concrete  blocks  on  it  in  regular  order  so  as  to  form  a  solid  mass.  A 
fourth,  is  to  build  up  a  solid  mass  of  concrete  or  masonry  from  the  bot- 
tom. The  third  method  is  the  one  most  generally  adopted  in  recent 
constructions,  as  it  is  the  most  economical  under  nearly  all  circum- 
stances. 

The  depth  of  water  at  the  site  of  the  Delaware  Breakwater  does  not 
differ  materially  from  that  at  the  site  of  the  proposed  breaJcwater  in 
Lynnhaven  Bay,  and,  as  it  has  withstood  the  most  severe  storms  for 
years  without  serious  impairment,  it  may  safely  be  assumed  that  a  sim- 
ilar construction  in  Lynnhaven  Bay  would  frdflll  its  object.  The  cost  of 
the  Delaware  Breakwater,  however,  amounted  to  about  $550  per  linear 
foot,  and  a  similar  construction  in  Lynnhaven  Bay  would  cost  but  UtUe 
less. 

I  estimate  the  cost  of  a  breakwater  at  Lynnhaven  Bay,  constructed 
in  a  manner  similar  to  that  in  the  Delaware,  as  follows: 

CoBtper  linear  foot, 

123  tons  of  riprap  stone  below  12  feet  depth,  at  $2.25 $276. 75 

74  tous  of  riprap  stone  above  12  feet  dex>tb,  at  $3.25 240. 50 

517. 25 

If  constructed  of  blocks  of  concrete  thrown  into  a  random  pile  simi- 
lar to  the  mole  of  Algiers,  the  cost  would  be  as  follows: 

Coat  per  linear  foot, 

102  tons  riprap  stone,  at  $2,25 $229.50 

39  cubic  yards  concrete  in  blocks,  at  $7 203.00 

432.50 

If  constructed  of  concrete  blocks  of  regular  shape,  laid  close  and 
bonded  together,  the  mass  being  founded  on  a  riprap  base,  as  shown 
on  the  accompanying  sheet,*  the  estimated  cost  would  be  as  follows: 

Cost  per  linear  foot, 

57  tons  riprap  stone,  at  $2.25 $128. 25 

11.1  cubic  yards  concrete  in  blocks,  at  $10 111.  00 

5.2  cubic  yards  concrete  en  masse,  at  $10 52. 00 

2.3  cubic  yards  concrete  in  bagS;  at  $10 23.00 

__         _        3^*-^ 

*Not  reprinted;  printed  in  House  Ex.  Doc.  No.  27,  Fil'ty-sccuud  Congress,  iirst  session 
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There  are  numerous  instances  ot*  break  waters  built  in  the  form  of  the 
latter  that  have  saccessfiilly  stood  the  attacks  of  waves  in  places  of 
greater  exposure  than  that  at  Lynnhaven  Bay,  hence  it  may  be  consid- 
ered perfectly  safe  to  adopt  that  form  of  construction. 

The  entire  estimated  cost  of  such  a  breakwater,  of  the  total  length 
of  4,500  feet,  as  shown  on  the  accompanying  map,  including  10  per  cent 
for  contingencies,  is  $1,555,538. 
I  would  recommend  the  latter  method  of  construction." 
Very  respectfully,  your  obedient  servant, 

Peter  O.  Hains, 
Lieut  Colonel,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers.  U.  S.  A. 


J  i6. 

ESTABLISHMENT  OF  HARBOR  LINES  IN  ANACOSTIA  RIVER  (EASTERN 
BRANCH  OP  THE  POTOMAC),  AT  WASHINGTON,  DISTRICT  OF  CO- 
LJJMBIA. 

Washington,  D.  C,  February  15, 1892. 

Sir:  The  Commissioners  of  the  District  of  Columbia  have  read  with 
great  interest  the  report  of  Col.  P.  C.  Hains  of  a  preliminary  examina- 
tion and  survey  of  the  Eastern  Branch  (Anacostia  Eiver)  of  the  Poto- 
mac Eiver. 

In  this  report  Col.  Hains  states  that  harbor  lines  should  be  estab- 
lished  at  an  early  day  along  the  banks  of  this  stream  from  its  mouth 
to  Bennings  Bridge. 

The  Commissioners  are  continually  required  to  report  on  projects  for 
bridges  across  the  Eastern  Branch  and  for  other  matters  that  require 
the  harbor  lines  to  be  considered.  For  this  reason  they  respectfully 
request  that  these  harbor  lines  be  fixed  at  as  early  a  date  as  possible, 
and  hope  that  it  may  be  convenient  for  the  War  Department  to  take  up 
this  matter  very  soon. 
Very  respectfully, 

J.  W.  Douglass. 
President  Board  of  Commissioners,  District  of  Columbia. 
Hon.  Steven  B.  Elkins, 

Secretary  of  War. 

[Second  iudorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
February  17, 1892. 

Respectfully  returned  to  the  Secretary  of  War,  with  recommendation 
that  a  Board  of  Officers  of  the  Corps  of  Engineers,  to  consist  of  Col. 
William  P.  Craighill,  Lieut.  Col.  George  H.  Elliot,  and  Maj.  C.  E.  L.  B. 
Davis,  be  constikited,  to  consider  and  report  upon  the  subject  of  harbor 
lines  in  the  Anacostia  Eiver,  Eastern  Branch  of  the  Potomac,  from  its 
mouth  to  Bennings  Bridge;  the  Board  to  meet  at  Washington,  D.  C, 
upon  the  call  of  the  senior  member,  and  its  expenses  to  be  paid  from 
appropriation  for  the  Eastern  Branch  of  the  Potomac  River — act  Sep- 
tember 19, 1890. 
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Witli  the  sanction  of  the  Secretary  of  War  the  order  eoustituting 
the  Board  will  be  issued  from  this  office. 

Thos.  Lincoln  Casey, 
Brig.  Oen.^  Chi^f  of  Engineers. 

[Third  iiulonement.] 

War  Department,  February  19^  1892.  . 

Approved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  the  Secretary  of  War: 

John  Tweedai.e, 

Chief  Clerk. 


report  of  board  op  engineers. 

United  States  Engineer  Office, 

Washington,  D.  C\,  May  16,  1892. 

General:  The  Board  of  Engineers  constituted  by  Special  Orders 
No.  10,  Headquarters,  Corps  of  Engineers.  February  20,  1892,  has  ihe 
honor  to  submit  the  following  report  upon  the  subject  of  harbor  lines 
in  the  Anacostia  River. 

The  order  constituting  the  Board  is  as  follows : 

«4pvrfAT    nRmmq  )  HeADQUARTKKS,   COHPS  OF  EnOINEEM, 

SPECIAL  URDERS  i  UNITED  STATES  ARMY, 

^°-  ^"-  '  Waahingtortj  D.  C,  Febnuiry  SO,  1892, 

By  authority  of  the  Secretary  of  War  a  Board  of  officers  of  the  Corps  of  Engi- 
neers, to  consist  of  Col.  William  P.  Craighill,  Lieut.  Col.  George  H.  Elliot,  Maj. 
Charles  £.  L.  B.  Davis,  will  assemble  at  Washington,  D.  C,  on  the  call  of  the 
senior  member,  to  consider  and  report  upon  the  subject  of  harbor  lines  in  the  Ana- 
costia River  (Eastern  Branch  of  the  Potomac)  from  its  mouth  to  Bennings  Bridge. 

Upon  the  completion  of  the  duty  assigned  Col.  Craighill  will  return  to  his  sta- 
tion. 

The  journeys  required  under  this  order  are  necessary  for  the  public  service. 

By  command  of  Brig.  Gen.  Casey : 

John  G.  D.  Knight, 
Captain,  Corps  of  Enghieers, 

The  following  letter  addressed  to  the  honorable  the  Secretary  of  War 
by  the  president  of  the  Board  of  Commissioners  of  the  Disti'ict  of  Colum- 
bia was  before  the  Board : 

Office  of  the  Engineer  Commissioner,  District  of  Columbia, 

Washington,  Z>.  C,  February  15,  189S, 
Hon.  Stephen  B.  Elkins, 

Secretary  of  War : 

Sir  :  The  Commissioners  of  the  District  of  Columbia  have  read  with  great  interest 
the  report  of  Col.  P.  C.  Haiusof  a  preliminary  examination  and  survey  of  the  East- 
em  liranch  (Anacostia  Kiver)  of  the  l*otoraac  River. 

In  this  report  Col.  Hains  states  that  harbor  lines  should  be  established  at  an 
early  day  along  the  banks  of  this  stream  from  its  mouth  to  Bennings  Bridge. 

The  Commissioners  are  contiuuaHy  recjuired  to  report  on  projects  for  bridges 
across  the  Eastern  Branch  and  lor  other  matters  that  require  the  harbor  lines  to 
be  considered.  For  this  reason  they  respectfully  request  that  these  lines  be  fixed 
at  as  early  a  date  as  possible,  and  hope  that  it  may  be  convenient  for  the  War  De- 
partment to  take  up  this  matter  very  soon. 
Very  respectfully, 

J.  W.  D0UOLA88, 
Frmdent  Board  of  CommissioHer*,  D.  C. 
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The  first  meeting  of  the  Board  was  held  at  Washington  on  March  8, 
1892,  and  the  we^ither  being  unfavorable  for  an  examination  of  the 
Anacostia  River  the  Board  called  upon  the  District  Commissioners  to 
learn  their  views  upon  the  subject  under  consideration,  the  Board  hav- 
ing been  appointed  in  response  to  the  letter  of  the  president  of  the 
Board  of  Commissioners,  quoted  above. 

Other  meetings  were  held  on  the  10th  and  16th  of  March,  and  on 
the  latter  date  a  preliminary  rei)ort  was  subraittexi  by  the  Board,  to 
which  attention  is  respectfully  invited.  In  this  preliminary  report  the 
Board  was  able  to  state  definitely  the  particular  point  desired  by  the 
District  Commissioners,  namely,  the  width  between  the  bulkhead  lines 
at  the  Navy-Yard  Bridge. 

The  attention  of  riparian  owners  was  called  by  a  notice  in  the  pub- 
lic press  to  the  fact  that  a  board  of  engineer  otficers  had  been  convened 
to  consider  and  report  upon  the  subject  of  harbor  lines  in  the  Anacostia 
River,  and  they  were  invited  to  submit  their  views  in  writing. 

A  letter  was  received  from  Mr.  Thomas  Blagden,  owner  of  Blagden's 
Wharf,  on  Georgia  avenue  between  Third  and  Fourth  streets,  SE.,  mak- 
ing inquiries  as  to  the  location  of  the  harbor  lines  with  reference  to  his 
wliarf.  He  was  informed  that  the  proposed  lines  would  pass  consid- 
erably in  front  of  the  wharf. 

This  was  the  only  communication  received  on  the  subject. 

It  was  found  that  in  order  to  describe  the  proposed  harbor  lines  ac- 
curately by  distances  and  courses  certain  points  must  be  determined 
in  addition  to  those  oA  the  chart.  The  necessary  field  work  was  pro- 
tracted not  only  on  account  of  unfavorable  weather,  but  also  because 
of  the  peculiarly  difficult  nature  of  the  shore  line,  necessitating  long 
detours  at  various  points. 

The  following  is  the  description  of  the  pierhead  and  bulkhead  lines 
which  the  Board  recommends  for  adoption.  These  lines  are  shown  on 
the  accompanying  tracing,*  attached  to  and  forming  part  of  this  report. 

DESCRIPTION. 

Wharf  or  pierhead  line  on  the  right  of  ths  channel. — Commencing  at  a  point  on  the 
northerly  aide  of  the  junction  of  the  Washington  Channel  of  the  Potomac  River 
with  the  channel  of  the  Anacostia  River,  said  point  of  commencement  bearing  S. 
7^  18'  W.  and  being  827.3  feet  distant  from  a  stake  t  on  the  south  west  oorner  of  tlie 
United  States  arsenal  reservation,  said  stake  bein|^  marked  C  on  the  accompanying 
map,  and  running  thence  on  a  curve,  concave  to  the  channel  of  the  Anacostia  River, 
with  a  radius  of  3,300  feet  and  a  chord  bearing  N.  52^  £.  and  1,180  feet  long  to  a  pile 
on  the  southwest  comer  of  the  wharf  at  the  southeast  corner  of  the  United  States 
arsenal  reservation,  said  pile  being  marked  D  on  the  map ;  thence  on  a  curve,  con- 
cave to  the  said  channel,  with  a  radius  of  3,004  feet  and  a  chord  bearing  N.  69°  19' 
E.  and  734.1  feet  long;  thence  on  a  curve  convex  to  the  channel,  with  a  radius  of 
3,000  feet  and  a  chord  bearing  N.  71*^  52'  E.  and  467  feet  long  to  a  point  on  Buzzards 
Point  bearing  S.  87°  04'  W.  and  distant  159.1  feet  from  a  stake  marked  K  on  the 
map;  thence  on  a  curve  convex  to  the  channel,  with  a  radius  of  1,650  fe<?t  and  a 
chord  bearing  N.  50°  40'  E.  and  950  feet  long;  thence  on  a  curve  convex  to  the  chan- 
nel, with  a  radius  of  4,400  feet  and  a  chord  bearing  N.  29°  42'  E.  and  6.50  feet  long; 
thence  in  a  straight  line  N.  25°  28'  E.  660  feet;  thence  on  a  curve  concave  to  the 
channel  with  a  radius  of  2,980  feet  and  a  chord  bearing  N.  37*^  5'  E.  and  1,200  feet 
long;  thence  on  a  curve  concave  tio  the  channel,  with  a  radius  of  2,050  feet  and  a 
chord  bearing  N.  80°  42'  E.  and  2,172.6  feet  long  to  a  point  bearing  S.  51°  24'  E.  and 
distant  109.5  feet  from  a  stake  on  the  S\V.  corner  of  the  United  States  navy-yard 
reservation,  marked  K  on  the  map;  thence  S.  67°  f8'  E.  1,000  feet  to  a  point  bearing 
S.  22^  42'  W.  and  distant  30  feet  from  a  stake  near  the  southeast  corner  of  the  United 

I  I  1  I  .  I  ■!      I  ■  -  -m 

*  Omitted.  «. 

t  This  stake  will  be  replaced  by  a  stone  monument  in  case  these  harbor  lines  are 
approved. 
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States  navy-yard  reservatiou  and  marked  L  on  the  map,  the  last-mentioned  line 
being  parailol  to  K  L ;  thence  on  a  cnn^e  convex  to  the  channel,  with  a  radius  of 
1,014  feet  and  a  chord  bearing  S.  88"^  51'  £.  and  744.6  feet  long:  thence  in  a  straight 
line  N.  69^  36'  E.  153.3  feet  more  or  less  to  westerly  corner  of  the  north  abutment  of 
the  navy-yard  bridge,  the  last-mentioned  line  being  at  ri^t  angles  to  the  line  of 
said  bridge;  thence N.  69°  36'£.  400  feet;  thence  N.  53°  28' E.  1,600  feet;  thence  N. 
65°  54'  E.  1,401.3  feet;  thence  about  N.  77°  03'  E.  686.2  feet  more  or  lees  to  a  point 
on  the  center  line  of  the  Pennsylvania  Avcnne  or  Eastern  Branch  Bridge  distant 
528  feet  from  the  center  of  the  circle  at  the  intersection  of  K  street  sonth  with  Sev- 
enteenth street  east. 

Bulkhead  line  on  right  of  channel. — Between  the  east  boundary  of  the  United  States 
arsenal  reservation  and  the  west  boundary  of  the  United  States  navy-yard  the 
bulkhead  line  shall  be  parallel  to  and  200  feet  inside  the  above-mentioned  wharf 
lines.  Between  the  east  boundary  of  the  navy-yard  and  the  west  line  of  Fourteenth 
street  east  the  bulkhead  line  shall  be  parallel  to  and  100  feet  inside  the  above  wharf 
lines. 

Bulkhead  line  on  left  side  of  channel. — Commencing  at  a  point  on  the  center  line  of 
the  Pennsylvania  Avenue  or  Eastern  Branch  Bridge,  distant  1,574  feet  fi-om  the 
center  of  the  circle  at  the  intersection  of  K  street  south  with  Seventeenth  street 
east,  and  running  thence  S.  77°  03'  W.  1,281.9  feet;  thence  S.  65^^  54'  W.  1,236.2  feet; 
thence  8.  53°  28'  W.  1,626.3  feet;  thence  S.  69^  36'  W.  at  right  angles  to  the  line  of 
the  Navy- Yard  Bridge  about  513.4  feet  to  a  point  bearing  S.  20°  24'  E.  and  distant 
800  feet  from  the  westerly  comer  of  the  north  abutment  of  the  said  Navy- Yard 
Bridge;  thence  S.  69°  36'  W.  659  feet;  thence  on  a  curve  concave  to  the  channel  with 
a  radius  of  1,270  feet  and  a  chord  bearing  N.  88°  51'  W.  and  932.8  feet  long;  to  a 
point  bearing  S.  22^  42'  W.  and  distant  1,^  feet  from  a  stake  near  the  SE.  corner 
of  the  United  States  navy- yard  reservation  marked  L  on  the  map;  thence  parallel  to 
line  L.  K.  on  said  map  N.  67^  18'  W.  1,000  feet;  thence  on  a  curve  convex  to  the 
channel  with  a  radius  of  1,050  feet  and  a  chord  bearing  S.  80°  42'  W.  and  1,112.8  feet 
long;  thence  on  a  curve  convex  to  the  channel  with  a  radius  of  1,980  feet  and  a  chord 
bearing  S.  37°  05'  W.  and  797.4  feet  long;  thence  in  a  straight  line  S.  25°  28'  W.  660 
feet ;  thence  on  a  curve  concave  to  the  channel  with  a  radius  of  5,400  feet  and  a  chord 
bearing  S.  29°  42'  W.  and  797.7  feet  long;  thence  on  a  curve  concave  to  the  channel 
with  a  radius  of  2,650  feet  and  a  chord  bearing  S.  50°  40'  W  and  1,525.8  feet  long; 
thence  in  a  straight  line  S.  67°  24'  W.  700  feet ;  tlience  on  a  curve  convex  to  the 
channel  with  a  radius  of  2,180  feet  and  a  chord  bearing  8.  41°  24'  W.  and  1,911.3  feet 
long;  thence  in  a  straight  line  8.  15°  24'  W.  1,905  feet  more  or  less  to  the  intersection 
of  this  line  with  high-water  mark  on  Giesboro  Point. 

Wharf  or  pierhead  line. — The  wharf  line  on  the  left  of  the  channel  between  the 
Pennsylvania  A. venue  Bridge  and  the  line  of  east  boundary  of  the  navy-yard  shall 
be  parallel  to  and  100  feet  outside  the  above-described  bulkhead  line.  Between  line 
of  the  east  boundary  of  the  navy-yard  and  Giesboro  Point  the  wharf  line  shall  be 
parallel  to  and  200  feet  outside  the  above-described  bulkhead  line. 

The  order  convening  the  Board  directed  that  harbor  lines  be  consid- 
ered and  reported  upon  from  the  mouth  of  the  Anaco»tia  Biver  to  Ben- 
nings  Bridge,  but  as  at  present  there  is  no  commerce,  except  that  of 
sand-scows,  above  the  Pennsylvania  Avenue  Bridge,  and  can  be  none 
on  the  upper  river  until  draw  spans  are  inserted  in  this  bridge  and  also 
in  the  trestle  bridge  of  the  Baltimore  and  Potomac  Kailroad,  the  Board 
has  thought  best  to  leave  the  subject  of  harbor  lines  above  the  Penn- 
sylvania Avenue  Bridge  for  future  consideration,  as  such  lines  can  be 
much  more  intelligently  considered  after  the  future  has  developed  the 
needs  of  this  particular  locality. 

Capt.'Tiebeger  in  his  letter  of  March  14,  1892,  attached  to  and  form- 
ing part  of  the  Board's  preliminary  report,  says: 

Between  Pennsylvania  Avenue  and  Bennings  Bridge  no  immediate  improvements 
arc  contemplated,  and  the  establishment  of  these  lines  might  be  postponed  if  your 
Board  considers  it  advisable. 

Another  reason  for  this  postponement  is  that  a  project  has  been  re- 
ported ui)on  for  building  an  intercepting  sewer  to  cross  the  Anacostia 
Biver  by  a  siphon  and  to  discharge  into  the  Potomac  River  at  a  point 
below  Alexandria.  This  project  involves  an  estimated  expenditure  of 
about  $4,000,000,  and  will  probably  be  carried  out  eventually.  In  the 
meantime,  about  one-half  of  the  sewage  of  the  city  of  Washington  is 
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discharged  through  the  James  Creek  Canal  into  the  Anaeo8tia,  and 
this  will  be  continued  until  the  intercepting  sewer  is  built,  the  amount 
of  sewage  increasing  with  the  growth  of  the  city.  It  may  therefore  be 
a  question  for  future  consideration  whether  the  low-lying  flats  above 
the  trestle  bridge  should  not  be  preserved  for  a  flushing-basin  to  keep 
the  river  belowas  free  from  offense  as  possible  until  the  new  sewer 
system  is  completed,  in  which  case  bulkhead  lines  would  be  very  dift'er- 
ently  located  from  those  intended  merely  to  conserve  the  interests  of 
navigation. 
All  of  which  is  respectfully  submitted. 

Wm.  p.  Crajohill, 
,  Colonel,  Corps  of  Engineers. 

George  H.  Elliot, 
lAeut.  Colonel^  Corps  of  Engineers. 
Chas.  E.  L.  B.  Davis, 
Major,  Corps  of  Engineers. 
Brf  J.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers  J  U.  8.  A. 

[Firnt  inclorsemeiit.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
May  19,  1892. 
Respectfully  submitted  to  the  Secretary  of  War. 
It  being  ma<le  manifest  to  the  Secretary  of  War  that  the  establish- 
ment of  harbor  lines  is  essential  to  the  preservation  and  protection  of 
Anacostia  River  ^Eastern  Branch  of  the  Potomac)  a  Board  of  Engineers 
was  constituted  oy  special  orders  from  Headquarters,  Corps  of  Engi- 
neers, to  consider  and  report  upon  this  subject,  and  the  rei)ort  of  the 
Board  recommends  for  approval  of  the  Secretary  of  War  the  harbor 
lines  described  in  the  within  report  and  delineated  uj)on  the  accom- 
panying tracing. 

It  is  recommended  that  the  lines  selected  be  approved  and  that  the 
Secretary  phuse  his  approval  both  upon  the  report  and  the  tracing  sub- 
mitted. 

Thos.  Lincoln  Casey, 
Brig,  Gen.,  Chief  of  Engineer 

[Second  Indorsoment.] 

War*  Department,  May  21, 1892. 

The  harbor  lines  described  in  the  within  report  and  delineated  on  the 
accompanying  tracing  are  approved* 

S.  B.  Elkins, 
Hecretary  of  War. 
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IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  SOUTHEASTERN 
VIRGINIA  AND  NORTHEASTERN  NORTH  CAROLINA. 


BEPORT  OF  LIEUTENANT  EDWARD  BURR,  CORPS  OF  ENGINEERS,  OFFI- 
CER IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 


1.  Harbor  of  Norfolk  and  ite  approaches, 

Virginia. 

2.  Approach  to  Norfolk  Harbor  and  the 

United  States  Navy-yard  at  Norfolk, 
Va. 

3.  Hampton  Creek  and  Bar,  Virginia. 

4.  Nansemond-River,  Virginia. 

5.  Chickahominy  River,  Virginia. 


6.  Appomattox  River,  Virginia. 

7.  Inland  water  route  from  Norfolk  Har- 

bor, Virginia,  to  Albermarle  Sound, 
North  Carolina,  through  Curritiiek 
Sound. 

8.  North   Landing  River,   Virginia  and 

North  Carolina. 


HARBOR  LINES. 

9.  Modification  of  harbor  lines  in  South  Branch  of  Elizabeth  River  at  the  Navy-yard, 

Norfolk,  Va. 


United  States  Engineer  Office, 

Norfolk^  Fa.,  July  S,  1892. 

General:  I  have  the  honor  to  transmit  herewith  the  annual  reports 
for  the  fiscal  year  ending  June  30, 1892,  upon  the  works  of  river  and 
harbor  improvement  in  my  charge. 

Very  respectfully,  your  obedient  servant, 

Bdw.  Burr, 
First  Lieutenant^  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S,  A, 


K  I. 

IMPROVEMENT  OF  HARBOR  OF  NORFOLK   AND  ITS   APPROACHES,.  VIR- 
•  GINIA. 

The  river  and  harbor  act  of  September  19,  1890,  contained  the  fol- 
lowing provisions: 

Improving  harbor  at  Norfolk  and  its  approaches,  Virginia;  continuing  improve- 
ment $150,000^  $50,000  of  which  shall  be  expended  in  improving  the  approach  to  the 
inner  harbor  and  the  United  StateA  navy-yard  at  Norfolk  by  increasing  anchorage  be- 
tween Lambert  Point  and  Fort  NorfoUc. 

108d 
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Undei'  this  appropriation  a  contract  was  entered  into  March  13, 1891, 
with  the  National  Dredging  Company  of  Wihnington,  Del.,  to  remove 
about  1,260,000  cubic  yards  of  material,  at  10.7  cents  per  cubic  yard, 
the  contract  to  be  completed  before  May  31, 1892.  Work  was  con- 
menced  by  this  company  on  April  2, 1891,  and  completed  May  14, 1892. 

During  the  fiscal  year  ending  June  30, 1892,  the  contractors  exca- 
vated 991,704  cubic  yards  and  redeposited  it  to  the  east  of  Willoughby 
Spit,  Hampton  Boads,  the  length  of  tow  varying  from  5  to  15  miles. 
The  total  amount  removed  under  this  contract  was  1,264,720  cubic 
yards,  including  273,022  cubic  yards  removed  during  the  previous  fis- 
cal year. 

Of  the  amount  removed  during  the  year  233,756  cubic  yards  were 
from  the  bar  at  Sew  ells  Point,  increasing  the  width  of  the  channel  from 
350  feet  to  500  feet,  with  a  least  depth  of  25  feet  at  ordinary  low  water; 
279,114  cubic  yards  were  from  the  Eastern  Branch,  the  bar  at  the 
mouth  being  redrcdged  to  a  depth  not  less  than  22  feet,  and  a  part  of 
the  Berkley  Flats,  240  feet  wide  and  1,400  feet  long,  being  dredged  to 
a  depth  of  16  feet;  478,834  cnibic  yards  were  from  the  anchorage  and 
channel  at  the  mouth  of  the  Western  Branch,  producing  32  acres  of  the 
projmsed  anchorage,  and  making  more  available  17  acres  requiring  no 
dredging. 

Ai?er  completing  the  dredging  under  this  contract  examinations  were 
made  of  the  dredged  channels.  These  examinations  showed  that  the 
channels  at  Sewells  Point  and  in  the  Eastern  Branch  were  in  good  con- 
dition, and  that  the  channel  at  the  mouth  of  the  West<>rn  Branch  had 
the  same  depth  on  it  as  in  1889. 

APPROPRIATIONS. 

August  14,1876 $35,000 

June  18, 1878 50,000 

March  3,  1879, 75,000 

Juno  14,  1880 50,000 

March  3,  1881 75,000 

Au^st  2,  1882 75,000 

July  5, 1884 25,000 

August  5,  1886 50,000 

August  11,1888 50,000 

September  19,  1890 '. 150,000 

Money  statement. 

July  1,  1891,  balance  unexpended *$136,315.20 

Juno  30, 1892,  amount  expended  during  fiscal  year 180, 526. 90 

July  1,  1892,  balance  unexpended 5, 788. 30 

July  1,  1892,  outstanding  liablHties 46.75 

July  1,  1892,  balance  available 5,742.55 

Amount  appropriated  by  act  approved  July  13,  1892 150, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 155, 742. 55 


'Amount  (estimated)  required  for  completion  of  existing  project •  307, 744. 56 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

i      30,  1894 191,000.00 

I  Stibmitted  incompliance  with  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  186^  and  1867. 

*The  difference  in  this  amount  and  the  amount  stated  in  Annual  Report  for  1891| 
U  due  to  an  error  of  $30.84  in  that  report. 
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COMMERCIAL  STATISTICS. 

CusTOM-HousE,  Norfolk,  Va.,  May  14,1892. 

Sir:  Inclosod  please  find  statement  of  imports  and  exports  for  the  year  ending 
January  1,  1892. 

Very  respectfully, 

B.  G.  Banks', 

VollioUn', 
Lieut.  Edward  Burr,  U.  S.  A. 


Statement  of  imports  and  exports  for  year  ending  January  1, 1899. 


IMPORTS. 


Kainit 

Oil 

Creosote 

Salt 

Win^ 

liisccUaneoiiH 


ToUI 


Articles. 


Vftlan. 


$20,360 

10.  825 

8,  501 

6,024 

163 

11,517 

58,290 


EXPORTS. 


Cotton. 

Coal 

Com 

Wheat 

Ryo 

Oata 

Flonr 

Cotton-aeed  meal 

Cattle 

Tobacco 

Bark 

Oars 

Lumber 

Staves 

PhoHphate  rock.. 

App^ 

KiaoellancoiiB  . . . 


...balea.. 

tona.. 

■baahela.. 

.-..do 

do.... 

do — 

.barrola.. 


Total 


...head, 
.poandn. 
...baga. 


262,285 
153, 2U 

83, 017 
1, 492, 024 

63, 787 
210, 720 
100, 356 


1,228 
958, 515 

2,933 
476, 320 


$11, 835, 596 

476, 320 

48,125 

1, 590. 577 

57,884 

83,597 

495,104 

7,837 

01,010 

67,976 

3,000 

3,250 

332,  954 

148,671 

20,625 

2,945 

3,623 


15,269,094 


Navigation, 


Direction. 


Poreign — 
Coaatirise . 

Total 


Vessels  cleared. 


No. 

499 
1,328 


1,827 


Ton». 
672, 197 
1, 286, 521 


1.958,718 


Vessels  entered. 


No. 

94 
1,582 


Tom. 

116, 928 
2, 042. 257 


1,676 


2, 150, 183 
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LKTTBK    OF    MR.   NOKMAN    BKLL,    SUPKIUNTENDENT    AND    SECRETARY,  NORFOLK    AND 

PORTSMOUTH  COTTON  EXCHANGE. 

Norfolk,  Va.,  June  14, 1892, 

Dear  Sir:  In  response  to  your  courteous  request  herewith  please  find  statement 
of  the  receipts  and  shipments  of  cotton  at  the  port  of  Norfolk  for  the  year  ending 
December  31,  1891 : 

Bales. 

Total  receipts  cotton  at  Norfolk,  twelve  months  ending  December  31, 1891..  626, 762 
Stock  on  hand  December  31,  1890 59,046 

Exported : 

Great  Britain,  France,  and  continent 260, 134 

Coastwise  shipments,  overland  and  inland 359, 965 

Total  shipments 620,099 

Stock  on  hand  December  31,  1891 65,709 

Total 685,808 

On  the  basis  of  494.24  pounds  to  the  bale,  which  in  the  average  weight  of  bales  ex- 
ported December  31,  1891,  the  total  shipments  amount  to  136,82^  tons. 
I  remain,  dear  sir,  yours,  very  truly, 

Norman  Bell, 
Superintendent  and  iSecretary, 
Lieut.  Edward  Burr,  U.  S.  A. 


Statement  of  Pocahontas  coal  consigned  to    WilUam  Lamh  4"  C^o->  c^gents   at  Zamhert 

Point,  in  ths  year  1891, 

Steamers : 

Bunkers 479 

Cargo  and  bunkei-s 34 

513 

Barkeutine 1 

Ocean  tugs  and  barges 642 

Schooners 538 

Total  vessels 1.684 

Foreign tons. .  27, 997 

Coastwise do...  1,196,248 

Steamers do. . ,  135, 112 

Ocean  tugs ". . do. . .  18, 780 

Local do...  90,606 

Total 1,468,743 

Tabular  statement  of  value  of  exports  and  imports  and  number  and  tonnage  of  vessels 

registered  at  the  port  of  Norfolk,   Va. 


Year  ending 
January  1. 


1883 
18M4 
18K5 
188« 
18M7 
18X.S 
1H89 
189() 
1891 
1892 


Foreipn  voanels. 
Entennl. 


Xo, 
64 
96 
6G 
82 
73 
6G 
51 
70 
81 
94 


Tons. 
29.  572 
69, 421 
70,711 
67,168 
TA,  896 
59,  80r> 
64,  975 
80,887 
83,341 
116,926 


CooHtwlBe  veaacls. 


Cleared. 


Xo. 
135 
15(3 
127 
159 
J>08 
212 
227 
288 
397 
499 


Tonit. 
112,529 
110.450 
102, 821 
141,913 
207, 428 
2:34.  644 
256,  351 
335, 021 
463, 21G 
672, 197 


Entered. 


No. 
1,314 
1, 257 
1, 330 
1,398 
1,  432 
1,344 
1,328 
996 
1,169 
1,  582 


_i 


Tont. 
1, 248, 461 
1,003.920  ' 
1,078,484  j 
1,215.398 
1.261.365 
1,360,633 
1,280..')73 
1, 265, 470 
1,140.625 


CleartMl. 


No. 
818 
880 
1,450 
1,  535 
1.719 
1,474 
1,  402 
1. 302 
1, 5(H 
1,827 


Tons. 
1,099,266 

996, 062 
1.  275, 477 
1,334,557 
1,  432.  016 
1,  354,  620 
1.290.013 
1.  230, 189 
1,54«,2:{5 
1,958,718 


Exports. 


$18, 201. 759 
12. 351, 672 
14, 797, 046 
11.646,907 
14. 393, 387 
12,381,122 
13,  865,  586 
12, 828, 641 
15, 096, 634 
15, 269, 094 


Imports. 


$167, 157 

223.676 

128, 372 

127, 391 

99,958 

99,584 

176, 2W^ 

166,958 

94,487 

58.290 
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Approximate  amount  of  freight  of  all  kinds  received  and  shipprd  by  water. 

Tona. 

1888 1,914,506 

1889 2.243,087 

1890 2,384,841 

1891 2,931,751 


\ 


K   2. 

IMPROVEMENT  OF  APPROACH   TO  NORFOLK  HARBOR  AND  THE  UNITED 

STATES  NAVY-YARD  AT  NORFOLK,  VIKGINIA. 

The  object  of  this  improvement  is  to  secure  a  channel  700  feet  wide 
and  2o  feet  deep  at  ordinary  low  water  by  dredging  and  the  construc- 
tion of  a  dike. 

The  desired  channel  was  secured  in  July,  1889,  since  which  time  no 
dredging  has  been  done.  A  survey  made  in  May,  1891 ,  indicated  little, 
if  any,  shoaling  of  the  dre<lged  channel.  A  survey  of  May,  1892,  shows 
some  shoaling  on  the  east  side  of  the  channel.  That  this  shoaling  is 
due  to  natural  causes  is  doubtful,  and  to  be  determined  by  later  exam- 
inations. 

It  is  not  probable  that  the  dike  will  be  necessary  for  the  mainte- 
nance of  the  channel,  and  the  money  estimated  for  it  could  be  more  ad- 
vantageously expended  in  removing  the  shoal  lying  in  front  of  and 
below  the  piers  at  Lambert  Point  on  the  east  side  of  the  channel. 

There  was  expended  on  this  improvement  during  the  year  ending 
June  30, 1892,  f  801.57,  which  was  applied  to  surveys,  office  expenses,  etc. 

For  commercial  statistics  see  report  on  improvement  of  harbor  of 
Norfolk  and  its  api>roache8 : 

APPROPRIATIONS. 

Jnly5,  1884 $50,000 

AngnstS,  1886 137,500 

August  11, 1888 10,000 

Money  atatemeiit. 

Jnly  1, 1891,  balance  iinexpeuded $861. 57 

June  30, 18Sf2,  amount  unexpended  during  fiscal  year 861. 57 

i  Amount  (estliiiate<l)  required  for  completion  of  existing  project 108, 000. 00 

/  Submitted  in  compliance' with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


K3. 

BIPROVEMENT  OF  HAMPTON  CREEK  AND  BAR,  VIRGINIA. 

This  river  is  a  tidal  stream  which  empties  into  Hampton  Koads  abont 
2  miles  from  Fort  Monroe.  It  is  navigable  for  vessels  drawing  11  feet 
at  high  water  as  far  as  the  pnblic  wharf,  Hampton,  about  1  mile  from  its 
mouth. 

Before  1879  the  channel  in  the  river  was  GO  feet  wide  and  8  feet  deep 
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at  low  water;  over  tbe  bar  the  depth  was  somewhat  less.  In  1879  and 
1880  the  Government  dredged  a  channel  150  feet  wide  andO  feet  deep  as 
far  as  the  public  wharf.  In  1889  this  channel  was  examined  and  found 
in  good  condition;  it  wa«  therefore  recommended  that  the  channel  be 
widened  to  200  feet  in  the  creek,  and  from  200  to  300  feet  over  the  bar. 

The  necessary  appropriation  was  made  for  this  work  in  the  river  and 
harbor  act  of  September  19, 1890.  A  project  for  its  expenditure  was 
accordingly  submitted  to  the  Chief  of  Engineers  and  received  his  ap- 
proval. In  accordance  therewith  a  careful  survey  was  made  of  the 
river  and  proposals  invited  for  dredging.  On  March  20, 1891,  a  con- 
tract was  entered  into  with  the  Atliis  Dredging  Company,  to  do  the 
work  for  11  cents  per  cubic  yard.  This  contract  was  to  be  begun  on  or 
before  January  1, 1892,  and  completed  in  4  months. 

Work  was  commenced  under  this  contract  in  December,  1891,  and 
completed  in  February,  1892.  Eighty-four  thousand  three  hundred  and 
twenty-one  cubic  yards  were  dredged  and  redeposi  ted  east  of  Willoughby 
Spit  in  JSampton  Eoads.'  Through  the  bar  the  channel  was  increased 
in  width  to  SSOO  feet  and  in  the  creek  to  200  feet  in  width  for  a  distance 
of  about  2,400  feet,  and  to  160  feet  in  width  for  a  farther  distance  of 
about  1,200  feet,  or  to  the  head  of  navigation.  The  depth  obtained  was 
9  feet  at  ordinary  low  water. 

An  examination  made  since  completing  the  contract  shows  the  im- 
provement to  be  satisfactory. 

During  the  fiscal  year  ending  June  30, 1892,  $9,872.74  were  expended 
on  this  improvement  and  applied  to  payments  on  contract,  surveys  and 
office  expenses.    The  total  expenditures  to  that  date  have  been  $22,000. 

The  improvement  of  this  creek  receives  its  importance  from  the  fact 
that  along  its  banks  are  the  town  of  Hampton,  the  Hampton  Industrial 
School,  and  the  National  Soldiers'  Home.  Most  of  the  supplies  for  these 
pjiices  are  received  by  water. 

A  daily  line  of  steamers  runs  between  Hampton  and  ISTorfolk,  and  a 
weekly  line  between  Hampton  and  Baltimore. 

A  very  full  report  of  the  commerce  of  Hampton  is  given  in  the  report 
of  Chief  of  Engineers  for  1889,  page  975,  since  which  time  there  has 
been  no  appreciable  change. 

APPROPRIATIONS. 

June  18. 1878 $10,000 

March  3, 1879 2,000 

September  19,1890 » 101,000 

Money  staiement. 

July  1,  1891,  balance  uuexpended *}^,  872.74 

J une  30,  1892,  amount  expended  during  fiscal  year 9, 872. 74 


K4. 

IMPROVEMENT  OF  NANSEMOND  RIVER,  VIRGINIA. 

The  object  of  this  improvement  is  briefly  to  secure  a  12-foot  low 
water  channel  from  Suffolk  to  Hampton  lioads. 


*  The  difference  hi  this  ainoiint  and  the  amount  Btatod  in  last  Annual  Report  as  the 
balance  unexpended  July  1,1891,  is  due  to  orrnr  of  $10.10  in  amount  expcude<l  in  fiscal 
year  June  30,  1891,  which  should  have  been  $? 127.26  instead  of  $117.16. 
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The  river  and  harbor  act  of  September  19, 1890,  appropriated  $10,000, 
lor  this  work.  A  project  for  its  expenditure  was  submitted  to  the 
Chief  of  Engineers  and  approved.  In  accordance  therewith  proposals 
were  invited  for  dredging  and  on  April  4,  1891,  a  contract  was  entered 
into  with  the  Alabama  Dredging  and  Jetty  Company  of  Mobile,  Ala., 
to  do  the  work  for  20  cents  per  cubic  yard.  Work  on  this  contract  was  to 
have  been  completed  on  June  30, 1892,  but  on  that  date  the  work  had 
not  yet  been  commenced.  Upon  the  application  of  the  contractor  an 
extension  of  sixty  days  to  the  time  of  completion  of  contract  was 
granted  June  28,  1892. 

The  amount  expended  on  this  work  during  the  fiscal  year  ending 
June  30, 1892,  was  $41.50  and  applied  to  oilice  expenses. 

APl>ROPRIATIONS. 

March  3,1873 $15,000 

Jnne23,  1874 10,000 

March  3,  1875 5,000 

AxiguBt  14,1876 5,000 

June  18,  1878 2,000 

August  n,  1888 10,000 

Septemher  19,  1890 10,000 

Money  statetnent 

July  1,  1891,  balance  unexpended $11, 415. 67 

June  30,  18Si2,  amount  expended  daring  fiscal  year 4L  60 

Jnlyl,  1892,  balance  unexpended 11,374.17 

July  1, 1892,  amount  covered  by  uncompleted  contracts 9, 700. 00 

July  1,  1892,  balance  available 1,674.17 

Amount  appropriated  by  act  approved  July  13,  1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 11, 674. 17 


^Amount  (estimated)  required  for  completion  of  existing  project 122, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  eudiug  June  30, 1894    32, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  rivor  and 
harbor  acts  of  1866  and  1867. 


COMMKRCIAL  STATISTICS. 

The  shipments  on  this  river  are  principaUy  farm  products,  lumber,  etc.  Full 
statistics  could  not  be  gotten  for  the  year  1891,  although  an  effort  was  made  to  do 
so.  If  full  shipments  of  the  lumber  had  been  famished  the  tonnage  would  have 
shown  an  increase  instead  of  a  decrease  for  1891. 

Approximate  amount  of  freight  of  all  kindi  received  and  shipped  by  water. 

Toiftt. 

1888 109,900 

1889 217,738 

1890 '• 117,886 

1891 78,572 


K5. 

IMPROVEMENT  OF  CHICKAHOMINY  RIVER,  VIRGINIA. 

t 

The  object  of  this  work  is  to  secure  a  channel  11  to  12  feet  deep  at 
high  water  from  Windsor  Shades,  the  head  of  navigation,  to  the  mouth 
of  the  liver^  a  distance  of  25  miles. 
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In  Jan-uary,  1891,  an  examination  was  made  of  all  the  work  hitherto 
done  with  a  view  to  determining  the  i)ermanency  of  the  dredged  chan- 
nels and  the  portions  of  the  river  in  most  need  of  improvement. 

Very  little  shoaling  was  found  to  have  taken  ])laee  in  the  channels 
dredged  since  1878;  the  worst  shoals  are  those  near  Old  Fort,  which 
have  a  minimum  depth  of  9  to  10  feet  higli  water  and  a  miuinuim  width 
of  40  to  50  feet. 

A  project  for  the  improvement  of  tliese  shoals  by  dredging,  under 
the  appropriation  of  September  19,  1800,  was  submitted  to  the  Chief 
of  Engineers  and  approved.  In  accordance  therewith  projwsals  were 
invited  and  on  March  ^4, 1891,  a  contract  was  entered  into  with  Chester 
T.  Caler  to  do  the  work  for  15J  cents  per  cubic  yard. 

Work  under  this  contract  was  begun  and  completed  in  April,  1892, 
13,000  cubic  yards  of  material  being  removed  and  redeposited. 

The  channel  at  Binn  Bar  was  dreclged  (JO  feet  in  width  for  a  length  of 
1,000  feet.  At  Osborne  Bar  the  channel  width  was  increased  from  30 
feet  to  60  feet  for  a  length  of  570  feet.  At  Old  Fort  Bar  the  channel 
was  dredged  80  feet  wide  for  a  length  of  550  feet  and  a  iK)int  belew 
the  bar,  50  feet  by  150  feet,  was  removed.  At  Windsor  Shades  Bar  a 
channel  40  feet  wide  was  dredged,  1,400  feet  long.  All  dredging  was 
to  not  less  than  9  feet  at  ordinary  low  water. 

APPROPKIATIONS. 

Jnnel3,1878 '. $5,000 

March  3,  1879 1,000 

June  14,  1880 2,000 

March  3,  1S81 2,000 

August  2,  1882 5,000 

Augusts,  188fi 4,000 

August  11,  1888 2,500 

September  19,  1890 2,500 

Money  sfafrment, 

July  1,  1891,  balance  unexpended $2, 409, 02 

Juiie  30,  1892,  amount  expended  during  fiscal  year : 2, 221. 71 

July  1,  1892,  balance  unexi>ended 187. 31 

Amount  appropriated  liy  act  appro ve<l  July  13,  1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 5, 187. 31 


COMMERCIAL  STATISTICS. 


The  shipmentfl  on  this  river  are  priniipalljk'  farm  products,  lumber,  railroad  ticR, 
etc.     During  the  year  1891,  these  were — 


Artich's. 


Pine  wood ronls. 

Lumber feet.. 

Kailroaii  ties iimiihcr.. 

Whwit IiuhIu'Is.  . 

Com t\o 


QuaiJlily.      Vnluo. 


60,000 

3,  OOl).  000 

50,  (KH) 


$180, 000 
300,000 
175. 000 
5,000  ,  5,000 

10,000  6,000 


Mrriliaiidi.se IW.OOO 
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Approximate  aiiMUHt  of  freight  of  all  kinds  received  and  nhipped  btf  water. 

Tons. 

1890 40,135 

1891 63,652 


K  6. 

IMPROVEMENT  OF  APPOMATTOX  RIVER,  VIRGINIA. 

The  improvement  of  this  river  was  continued  under  the  project  for 
tifcie  expenditure  of  the  appropriation  of  $15,000  of  the  act  of  September 
19,  1890.  The  details  of  this  project  are  contained  in  the  Annual 
Report  of  June  30, 1891,  and  included  work  both  by  contract  and  by 
hired  labor. 

Of  the  contract  work,  18  jetties  in  the  south  cluannel  were  completed 
by  July  4, 1891.  This  work  included  1,730  feet  of  wattle  work,  360  feet 
of  sheet  piling,  and  18  mats  weighted  with  gravel.  The  channel  width 
was  reduced  to  200  feet  for  a  length  of  3,500  feet.  The  remainder  of 
the  contract  work  was  completed  September  4,  1891,  and  included  892 
feet  of  brush  and  pile  dikes  in  Magazine  Bend,  and  at  the  lower  end  of 
Lieutenant  Eun  Dike;  583  feet  of  Lieutenant  Eun  Dike  was  backed  up 
with  brush  to  replace  rotten  sheet  piling. 

The  work  by  hired  labor  included  building  a  dam  at  Steins  Cut, 
strengthening  the  closure  dik^  at  head  of  Puddledock  Gut,  and  refill- 
ing with  brush  such  dikes  as  showed  settlement. 

The  Steins  Cut  Dam  is  80  feet  long,  8  feet  high,  and  10  feet  wide  on 
top,  built  of  earth,  gravel,  and  brush. 

Behind  the  closure  dike  throughout  its  entire  length  was  placed  a 
bank  of  gravel  and  brush,  raised  above  ordinarj^  freshet  height.  The 
length  of  this  bank  was  1,823  feet;  top  width  10  feet,  least  till  4  feet, 
and  gi^eatest  fill  15  feet.  Seven  thousand,  eight  hundred  aud  sixty- 
seven  cubic  yards  of  gravel  were  used. 

Some  damage  was  done  to  the  new  work  by  winter  freshets.  These 
freshets  also  caused  shoaling  on  these  bars  at  the  lower  end  of  Puddle- 
dock  Cut  and  on  Magazine  Ben<l.  Authority  was  obtained  June  3, 
1892,  for  their  removal  by  hired  labor,  the  use  of  Government  plant, 
and  the  hire  of  the  dredge  belonging  to  the  city  of  Petersburg,  Va. 
Dredging  was  commenced  June  29,  1892,  and  is  now  in  progress, 

APPROPRIATIONS. 

March  3,1871 ^ $50,000 

June  10,  1872 40,000 

March  3, 1873 30,000 

June  23, 1874 30,000 

March  3, 1875 ! 30,000 

AnguBt  14,  1876 30,000 

June  18,  1878 30,000 

March  3,  1879 20,000 

June  14, 1880 20,000 

March  3, 1881 20,000 

August  2,  1882 35,OOo 

July  5, 1884 25,000 

Augusts,  1886 18,750 

August  11,  1888 15,000 

September  19,  l«i;;) 15,000 
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Money  statement 

July  1, 1891,  balance  imexpended *$1 1, 420. 46 

Jane  30, 1802,  amount  expended  during  fiscal  year 7,258.09 

July  ly  1892,  balance  uneag^nded 4,162.37 

July  2, 1892,  outstanding  BabiUtieB 231.70 

July  1, 1892,  balance  available 3,930.67 

Amount  appropriated  by  act  approvetl  J  uly  13, 1892 , . .     15, 080. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 19,010.67 


GOMMRRCIA.L  STATISTICS. 


[Famished  by  Mr.  W.  E.  Morrison,  port  warden.] 


Statement  of  number  and  tonnage  of  vessels  and  value  of  freight  shipped  and  received 

at  Petershurgy  Va, 


Tearg  ending- 


July  1,  1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 

Jan.  1,  1890 
1891 
1802 


No. 


645 

917 
980 
924 
893 
953 
836 
590 
595 
598 
621 
627 


Tonnage. 


35.967 
43.961 
46,070 
46,050 
40,669 
68,835 
83,169 
80,079 
37,981 
29,229 
86,219 
40,084 


Yalne  of  fireighU. 


Shipped.  Received. 


$74,724 
79,154 
181, 763 
196.458 
230,508 
192,053 
104,923 
143,678 
182,072 
184,506 
425,887 
813,917 


$412,642 
519,209 
569, 876 
912,472 
529,786 
474,250 
304,425 
372, 112 
270,031 
323,256 
280,254 
830,786 


Total. 


$487,366 
598,363 
751,639 
808,030 
760.294 
666,303 
409,348 
515,785 
402,108 
507,852 
706,141 
644,108 


Approximate  amount  of  freight  of  all  kinde  received  and  shipped  by  water. 

Tons. 

1888 30,626 

1889 26,121 

1890 21,693 

1891 26^276 


K   7. 

IMPROVEMENT  OF  INLAND  WATER  ROUTE  FROM  NORFOLK,  VIRGINIA, 
TO  ALBEMARLE  SOUND,  NORTH  CAROLINA,  THROUGH  CURRITUCK 
SOUND. 


This  route,  for  the  improvement  of  which  the  river  and  harbor  act  of 
September  19, 1890,  contained  an  item  of  $10,000,  is  composed  of  sev- 
eral waterways,  which  have  been  separately  under  improvement. 

The  Elizabeth  Eiver,  11.9  miles  long,  was  under  improvement  between 

*  The  difference  in  this  amount  and  the  amount  stated  in  Annual  Report  for  1891, 
unexpended  Joly  !» 1891,  is  due  to  an  error  of  45  cents  in  that  report  of  the  amount 
expended  June  30, 1891. 
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1873  and  1878.  At  a  cost  of  $40,180  a  channel  CO  feet  wide  and  8  feet 
deep  at  low  water  was  secured. 

The  15"orth  Landing  River,  17  miles  long,  was  under  improvement  be- 
tween 1879  and  1887.  At  a  cost  of  $49,777.34  a  channel  80  feet  wide 
and  9  feet  deep  was  secured. 

Currituck  Sound,  Coanjok  Bay,  and  North  River  Bar,  13^  miles,  were 
under  improvement  between  1879  and  1890.  At  a  cost  of  $141,656.16  a 
channel  80  feet  wide  and  9  feet  deep  was  secured  through  the  sound, 
and  a  channel  of  the  same  depth  40  feet  wide  through  the  bay  and  over 
the  bar. 

The  project  adopted  for  the  entire  route  is  a  channel  80  feet  wide  and 
9  feet  deep  at  low  water  to  correspond  to  that  already  secured  over 
nine-tenths  of  the  route. 

March  24, 1891,  a  contract  for  dredging  was  entered  into  with  Chea- 
ter T.  Caler  of  Norfolk,  Va.,  at  24f  cents  per  cubic  yard.  Work  was 
begun  under  this  contract  in  December,  1891,  and  completed  in  March, 
1892,  32,308  cubic  yards  being  removed. 

The  dredging  was  done  in  the  Elizabeth  River,  beginning  at  the  Al- 
bemarle and  Chesapeake  Canal  Lock  and  working  down  stream.  Nine 
shoals,  having  a  total  length  of  7,950  feet,  were  dredged  to  not  less 
than  9  feet  deep  for  a  channel  not  less  than  50  feet  wide.  Another 
shoal  600  feet  long  was  dredged  25  feet  wide  and  a  width  of  50  feet  was 
removed  from  a  point  of  shoal. 

APPBOPBIATIONS. 

For  Boath  Branch,  Elizabeth  River,  Virginia: 

March  3,  1873 $15,000 

June  23,  1874 10,000 

March  3,  1875 5,000 

AugnstU,  1876 5,000 

JnnelS,  1878 ^ 5,000 

For  North  Landing  River,  Virginia  and  North  Carolina: 

March  3,1879 25,000 

June  14,  1880 15,000 

March  3,1881 7,500 

August  2, 1882 8, 000 

For  CurrituoK  Sound,  Coanjok  Bay,  and  North  River  Bar,  North  Carolina: 

June  18,  1878 20,000 

March  3,  1879 25,000 

June  14.  1880 25,000 

March  3,  1881 30,000 

August  2,  1882 20,000 

July  5, 1884 5,000 

Augusts,  1886 10,000 

August  11,  1888 7,500 

For  inland  water  route,  etc. : 

September  19,.  1890 -. 10,000 

Money  statement. 

July  1,  1891,  balance  unexpended *.-    $9,480.96 

June  30, 1892,  amount  expended  during  fiscal  year 8, 742. 39 

July  1,  1892,  baUnce  unexpendeil 738.57 

Amount  appropriated  by  act  approved  July  13,  1892 9, 000. 00 

Amount  available  for  fiscal  year  ending  Juno  30,  1893 9, 738. 57 

{Amount  (estimated)  required  for  completion  of  existinp^  project 49, 677. 08 
Amount  that  can  be  profitably  expended  in  fiscal  year  eiulin;;  JinieSO,  1894    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


109fi       REPORT   OF   THE   CHIEF   OF   ENGINEERS,  IT.  S.  ARMY. 

COMMERCIAL  STATISTICS. 
[I*>oni  rccordH  of  Aibemarle  and  Ch«(mpeake  Canal  Company.] 

y umber,  class,  and  ionnage  of  vessels  passing  through  the  inland  water  route  from  Norfolk 

Harbor  to  Albemarle  Sound,  North  Carolina. 


War  ending— 


SteameEB. 


Juuc30, 1H85 

1887 
1H*;.» 

Jan.    1,  l8iMi 

18U1 
181»'> 


2,976 
3,271 
3,3«e 
3,882 
4,0«5 
4,109 
4,068 
4,061 


Schoon- 
ers. 

Barges. 

Lighters. 

Sloops. 

Rafts. 

1,059 

633 

133 

204 

181 

•      1,082 

549 

55 

178 

244 

1,216 

568 

49 

181 

297 

1,362 

361 

44 

265 

378 

1,539 

683 

82 

352 

352 

1.699 

878 

97 

446 

335 

1,817 

1,000 

113 

394 

350 

1,804 

1,150 

62 

329 

296 

Tonnage. 


336,737 
358,111 
435,745 
445,237 
454,950 
455.442 
467,113 


Approximate  amount  of  all  kinds  of  freight  passing  through  this  route. 


Tons. 


1888 , 335,758 

1889 372,617 

189() 403,111 

1891 328,609 

Two  new  lines  of  steamers  l>etwcen  Norfolk  and  North  Carolina  points  via  this 
route  were  established  during  the  year,  but  the  most  noticeable  change  has  been  in 
the  substitution  for  sailing  vessels  of  barges  with  larger  carrying  capacity. 


K8. 

IMPROVEMENT    OF    NORTH    LANDING    RIVER,    VIRGINIA   AND   NORTH 

CAROLINA. 

The  object  of  this  improvement  is  to  secure  a  channel  9  feet  deep  and 
80  feet  wide  from  North  Landing  Bridge  to  Ferraby  Island,  Currituck 
Sound. 

The  project  was  completed  June  30, 1884,  since  which  time  the  opera- 
tions have  consisted  in  removing  logs  abandoned  by  rafts.  These  were 
last  removed  in  December,  1889,  and  January,  1890,  since  which  time 
no  work  has  been  required. 

The  only  operations  contemplated  for  the  present  are  removal  of  ob- 
strui'.tions.  The  balance  on  hand  will  suffice,  and  no  further  appropria- 
tion is  necessary. 

Tliis  river  forms  part  of  the  inland  water  route  from  Norfolk  to  Al- 
bemarle Sound. 

For  map,  see  Annual  Report  of  the  Cliief  of  Engineers  for  1889,  page 
962. 

For  commercial  statistics,  see  report  on  '^  Inland  water  route,  etc." 

The  appropriations  for  this  river  have  been — 

March  3,  1879 $25,000 

June  14,  1880 15,000 

March  3,  18S1 7,500 

August  2,  1882 8,000 

Money  statement 

July  1,  1891,  balance  unexpended $2, 665. 31 

July  1,1892,  balance  uuexpcuded 2,G(>5.31 
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modification  of  harbor  lines  in  south  branch  of  elizabeth 
river  at  the  navy-yard,  norfolk,  virginia. 

Civil  Engineer's  Office,  Navy- Yard, 

Norfolk^  Fa.,  June  13^  1892. 

Sir  :  I  respectfully  forward  herewith  a  tracing  •  from  the  map  show- 
ing the  harbor  lines  as  fixed  by  a  board  of  officers  from  the  Corps  of 
Engineers,  and  approved  by  the  Secretary  of  War,t  showing  the  lines 
adjacent  to  the  navy-yard.  • 

Upon  examination  of  these  lines  it  will  be  seen  that  the  project  of  ex- 
tending the  qnay  wall  south  of  the  entrance  to  the  Timber  Basin  can 
not  be  carried  out  as  originally  designed  unless  a  modification  of  the 
lines  may  be  had  at  this  point.  In  blue  is  shown  the  plans  as  fixed 
upon,  and  this  plan  should  be  carried  out  in  order  that  a  wharf  with 
sufficient  frontage  may  be  had  betweeii  the  corner  of  the  wall  at  the 
Timber  Basin  and  the  angle  where  direction  is  changed. 
Very  resjiectfuUy,  your  obedient  servant, 

U.   S.  G.  WHITE; 

Civil  Engineer^  U.  8,  If, 
Commodore  A.  W.  Weaver,  U.  S.  K, 

Commayidant 

Eespectfully  submitted  to  the  chief  of  Bureau  of  Yards  and  Docks. 

A.  W.  Weaver, 
Commodore^  Commandant. 

Bureau  of  Yards  and  Docks,  ]N^avy  Department, 

June  15, 1892. 

Respectfully  referred  to  the  Secretary  of  the  j^avy,  with  request  that 
the  honorable  Secretary  of  War  may  be  asked  to  modify  the  harbor 
lines  as  fixed  by  a  board  of  U.  S.  Army  officers  from  the  Corps  of  En- 
gineers, and  approved  by  the  Secretary  of  War  May  0, 1890,  in  order  to 
me^t  the  wants  of  the  United  States  navy-yard,  Norfolk,  as  set  forth 
in  the  accompanying  letter  and  plan  submitted  by  the  cf>mmandant  of 
the  yard. 

K.  H.  Farquhar, 

Chief  of  Bureau. 

IfAVT  Department,  June  21, 1892. 

Respectfully  referred  to  the  honorable  the  Secretary  of  War,  who  is 
requested  to  modify  the  harbor  lines  as  fixed  by  a  board  of  U.  S.  Army 
officers  from  the  Corps  of  Engineers,  and  apj)roved  by  the  Secretary  of 
War  May  9,  1890,  in  order  to  meet  the  wants  of  the  United  States  navy- 
yard,  Norfolk,  as  set  forth  in  the  accompanying  letter  and  plan  sub- 
mitted by  the  cx)mmaudant  of  the  yard,  and  as  recommended  by  the 
Bureau  of  Yards  and  Docks. 

James  R.  Soley, 
Acting  Secretary  of  the  Navy. 


•  Omitted. 

t  See  Annual  Report,  Chief  of  Engiucers,  1890,  page  1032. 
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[Fonrth  indorseraeut.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 

Jxiiie  27^  1892. 

EespectfiiUy  returned  to  the  Secretary  of  War. 
The  Navy  Department  requests  modification  of  established  harbor 
lines  in  South  Branch  of  Elizabeth  River  at  the  Norfolk  navy-yard. 

The  modification  proposed  is  shown  in  blue  on  the  accompanying 
tracing,  ^nd  is  recommended  for  approval. 

Thos.  Lincoln  Casey, 
Brigadier- General^  Chief  of  Engineers* 

[Fifth  indonement] 

War  Department,  June  30, 1892. 

The  modification  of  the  harbor  lines  as  delineated  on  the  inclosed 
tracing  is  approved. 

The  honorable  the  Secretary  of  the  Navy  has  been  advised  of  this 
action.  ^     .  . 

J.  M.   SCHOFIELD, 

Major- General^  Acting  Secretary  of  War. 


APPENDIX  L. 


IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  VIRGINIA,  NORTH 

CAROLINA,  AND  SOUTH  CAROLINA. 


REPORT  OF  MAJOR  W,  S.  STANTON,  CORPS  OF  ENO  INFERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1892,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

m 

IMPROVEMENTS. 


1.  Stannton  River,  Virginia. 

2.  Roanoke  River,  North  Carolina. 

3.  Paaqnotauk  River,  North  Carolina. 

4.  Mackeys  Creek,  North  Carolina. 

5.  Ocracoke  Inlet,  North  Carolina. 

6.  Fishing  Creek,  North  Carolina. 

7.  Pamlico  and  Tar  River,  North  Caro- 

lina. 

8.  Contentnia  Creek,  North  Carolina. 

9.  Trent  River,  North  Carolina. 

10.  Nense  River,  North  Carolina. 

11.  Inland    waterway     between    New- 

bern  and  Beaufort,  North  Carolina. 

12.  Harbor  at  Bei^ufort,  North  Carolina. 

13.  Inland  waterway  between  Beaufort 

Harbor  and  New  River,  North  Caro- 
lina. 

14.  Waterway  between  New  River  and 

Swansboro,  North  Carolina. 


15.  New  River,  North  Carolina. 

16.  North  East  (Cape  Fear)  Rlvor,  North 

Carolina. 

17.  Black  River,  North  Carolina. 

18.  Cape  Fear   River,  North   Carolina, 

above  Wilmington. 

19.  Cape  Fear  River,  North  Carolina,  at 

and  below  Wilmiugton. 

20.  Lockwooda  Folly  River,  North  Caro- 

lina. 

21.  Yadkin  River,  North  Carolina. 

22.  Harbor  at  Georgetown,  Soutli  Caro- 

lina. 

23.  Winy  aw  Bay,  South  Carolina. 

24.  Removing  sunken  vessels  or  crafb  ob- 

structing or  endangering  naviga- 
tion. 


United  States  Enoineeb  Office, 

Wilmington^  N,  (7.,  July  9j  1892. 

General  :  I  have  the  honor  to  transmit  herewith  Annual  Reports  for 
the  Hscal  year  ending  June  30, 1892,  upon  the  works  of  river  and  harbor 
improvement  under  my  charge  during  the  last  six  months  of  that  year. 
Very  respectfully,  your  obedient  servant, 

W.  8.  Stanton, 
Major ^  Corps  of  Engineers* 
Brig.  Gen.  Thomas  L.  Casey, 

V       Chief  of  Engineers^  U.  8,  A. 


L  X. 

IMPROVEMENT  OF  STAUNTON  RIVER,  VIRGINIA. 

The  improvement  has  been  restricted  to  two  sections,  where  it  was 
most  feasible,  separated  by  an  interval  of  20^  miles,  and  aggregating 
05  miles  in  length. 
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LOWER  SECTION. 

The  lower  section  bejjins  at  Kandolph,  24  miles  above  the  exMiflneiice 
with  the  Dan  (forming  the  Roanoke),  and  extends  up  31^  miles  to  Brook 
Neal.  "  It  is  from  260  to  500  feet  wide,  with  banks  12  to  22  feet  high, 
and  subject  to  freshets  of  from  30  to  43  feet  height." 

Its  improvement  was  commenced  in  1879.  It  then  had  "  an  average 
slope  of  1.2  feet  per  mile,  and  H  general  channel  depth  of  4  to  5  feet  at 
low  water  except  at  about  18  rock  ledges  or  shojUs  where  it  was  only 
about  1  to  2  feet  at  low  water,"  and  it  ''was  then  navigated  by  bateaux 
at  all  times  and  at  mean  winter  water  by  one  steamer  of  14  inches 
draft." 

The  project  of  1879,  continued  withoirt  mollification,  proposed  to 
secure  a  bateaux  channel-way  35  feet  wide,  2  feet  deep  at  low  water, 
and  of  not  over  10  feet  slope  per  mile  for  the  31 J  miles  from  Randolph 
to  Brook  Neal. 

When  T^-ork  ceased,  under  charge  of  Mr.  S.  T.  Abert,  United  States 
agent,  October  18, 1889,  the  proposed  navigation  had  been  obtained  for 
29^  miles  of  its  middle  portion,  and  the  section  of  31^  miles  from  Ran- 
dolph to  Brook'Neal  had  a  fairly  cleared  channel  for  steamers  of  2  feet 
draft  and  about  25  tons  burden.  ^ 

The  whole  amount  expended  separately  for  the  improvement  of  this 
section  is  $37,500. 

UPPER  SECTION. 

The  upper  section  begins  at  the  Virginia  Midland  Railroad  bridge, 
76  miles  above  the  confluence  with  the  Dan,  and  extends  up  23J  miles 
to  Pig  River.  ^'  It  is  about  150  to  300  feet  wide  and  subject  to  freshets 
of  from  20  to  m  feet  height." 

Its  improvement  was  commenced  in  1883.  It  then  had  ^^an  average 
slope  of  4.3  feet  per  mile  and  a  general  channel  depth  of  over  2  feet  at  ordi- 
nary stages  of  water,  excei)t  at  about  30  rock  shoals  where  it  was  only 
0.4  feet,"  and  it  "  was  then  navigated  by  8  bateaux  of  20  inches  draft, 
each  about  12  tons." 

The  project  of  1883,  as  modified  in  1884  and  1887,'  proi)osed  to  secure 
"  a  bateaux  channel- way  of  14  feet  breadth  and  1 J  feet  depth  at  low 
water  "  over  the  entire  se<».tion. 

When  work  cease<l,  under  cliarge  of  Mr.  S..T.  Abert,  United  St<ates 
agent,  September  18,  1888,  the  proposed  navigation  had  been  obtained 
for  18^  miles  above  the  Virginia  Midland  Railroad  bridge,  making  navi- 
gation for  pole  boats  fairly  good  over  the  entire  section  up  to  Pig  River. 

The  whole  amount  expended  separately  lor  the  improvement  of  this 
section  is  $7,000. 

Ko  work  has  been  done  upon  the  improvement  of  either  section  since 
the  dates  above  given. 

The  following  letter  by  Capt.  Bixby,  Corps  of  Engineers,  at  its 
date  in  charge  of  the  improvement,  gives  the  condition  of  both  sections, 
and,  with  its  indorsements,  explains  the  present  status  of  their  im- 
provement. 

United  States  Engineer  Office, 

Wilmingtony  N,  C,  October  SI,  1891. 


Generax:  The  improvement  of  the  Staunton  River,  Virginia,  was  placed  in  my 
liands  on  the  14th  of  November,  1890.     About  that  time  an  appropriation  of  $8  000  be- 
came available  for  use  on  this  work,  this  amount  having  been  appropriated'  by  " 
act  of  Congress  of  19th  September,  1890.     High  water  from  that  time  onward 
vent«d  any  work,  or  even  examination  of  i>artt  work  up  to  the  present  mon 

In  my  annual  report  for  the  fiscal  year  ending  June  30,  1891    I  stated  t 


the 
pre- 
th. 
that  ''the 
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shallow  draft,  rocky  bottom,  steep  slope -at  Icdjjcs,  variable  sta^e  of  water,  and  the 
existence  now  of  two  railroads  near  the  main  Hhipping  portions  of  the  river  basin, 
rendered  quite  doubtful  the  advantage  and  economy  of  further  improvement  of  the 
navigation  of  this  stream  at  the  present  time,  and  J  recommend  that  no  further  ap- 
propriations be  ma<le  until  after  S])ecial  examinatitm  of  the  results  of  past  work  and 
the  cost  and  prospective  benefits  of  future  work."  1  have  now  just  returned  from 
examinations  of  the  entire  length  of  the  portion  of  the  river  under  improvement, 
this  examination  having  been  made  by  my.s<>lf  in  person  in  a  small  skiff,  at  a 
stage  of  about  1  foot  only  above  dead  low  water,  this  being  the  lowest  stage  of  the 
present  year  and  a  stage  well  allowing  a  careful  examination  of  the  present  status 
of  the  navigation  faicilities  of  this  river.  As  a  result  of  this  examination  I  have  now 
to  recommend  that  the  further  improvement  of  this  stream  be  stopped,  that  the  fiuids 
now  in  hand  be  returned  to  the  Treasury,  and  that  no  further  funds  be  made  avail- 
able for  this  purpose  at  present. 

The  reasons  for  this  recommendation  will  be  evident  from  the  following  brief 
statements.  The  present  improvement  of  this  river  extends  over  two  sections— ^an 
upper  one  from  Pig  River  down  to  St^iunton  River  Station  on  the  Virginia  Mid- 
Midland  Railroad,  and  a  lower  section  from  Brook  Neal  down  to  Randolph  Station, 
on  the  Richmond  and  Danville  Railroad.  (Mai)s  of  these  sections  are  shown  on 
pages  836  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1X88  and  786  of  the  Re- 
port for  1880j  and  the  history  of  theip  original  condition  and  of  past  operations 
'thereon  is  briefly  stated  in  my  last  annual  report  on  this  river,  now  printing.) 

ITie  upper  section  of  the  river,  by  its  shallow  draft,  rocky  bottom,  and  steep  slone, 
is  impracticable  for  freight  steamboats  unless  dammed  and  locked  every  few  miles 
through  its  entire  length,  but  it  may  be  used  by  the  pole  boats  or  bateaux  for  which 
the  present  approved  improvement  was  planned,  'i^ie  $7,000  already  spent  on  this 
section  of  the  river  has  opened  a  fairly  good  navigation  for  such  pole  boats  all  the 
way  up  to  Pig  River,  at  least  good  enough  to  be  used  advantageously  by  such  boats 
if  water  transportation  were  in  demand.  When  this  improvement  was  started  there 
were  mines  near  Pig  River  and  at  Soesville  (16  miles  below)  which  were  seeking 
water  transportion  for  their  output. 

To-day  the  neighboring  railroad  has  extended  a  branch  up  to  the  mines  near  Pig 
River,  and  the  water  transportation  is  no  longer  in  demand  for  the  Pig  River  output, 
nor  for  any  other  freights  on  the  16  miles  down  to  Seesville.  At  Seesville,  however, 
two  mines  have  been  lor  some  time  in  operation  and  two  more  are  opening,  and  their 
product  (about  $8,000  per  year  at  present,  perhaps  $16,000  by  next  year)  goes  down 
the  river  by  pole  boats  7  miles  to  the  Staunton  River  Station  on  the  Virginia  Mid- 
•  land  Railroad.  The  pole-boat  channel  of  these  7  miles  is  in  fairly  good  conditi(m 
and  the  two  pole  boats  now  there  can  easily  make  a  round  trip  each  day  and  carry 
all  the  freight  now  offered  to  them.  While  the  channel  might  be  made  a  little  bet- 
ter in  one  or  two  places,  still  the  boats  have  not  been  prevente<l  from  running  even 
at  low  water  during  the  past  two  years.  As  there  is  no  general  commerce  at  all  on 
this  upper  section  of  river  from  Pig  River  to  the  Virginia  Midhand  Railroad,  as  all 
work  of  improvement  by  the  United  States  is  for  the  benefit  merely  of  one  or  two 
corporations,  and  as  the  channelway  is  already  equal  to«  the  commerce  of  the  next 
several  years,  I  am  of  the  opinion  that  it  is  no  longer  advantageous  and  economical 
to  the  United  States  to  spend  any  more  money  on  this  upper  section  of  the  river  and 
that  it  is  therefore  not  worthy  of  further  improvement  at  present. 

The  lower  section  of  the  river  from  Brook  Neal  down  to  Randoljih  Station,  on  the 
Richmond  and  DanvUle  Railroad,  by  its  shallow  draft,  rocky  bottom,  and  occa- 
sional rock  ledges,  is  not  practicable  for  navigati(m  by  freight  steamboat*  of  any 
great  size,  unless  it  were  dammed  and  locked  at  three  or  ibur  places,  at  an  expense 
far  beyond  the  present  demands  of  its  commerce;  but  its  gentle  sloi)e  allows  of  its 
being  utUhEed  for  navigation  by  small  stern-wheel  freight  steamboats,  say  50  feet 
long,  10  feet  wide,  and  of  2  feet  draft  or  25  tons  burden.  The  $37,000  already  spent 
upon  this  section  of  the  river  has  opened  a  fairly  good  navigation  for  such  steamers 
aU  the  way  from  Brook  Neal  to  Randolph,  at  least  good  enough  to  be  us(>d  advan- 
tageously oy  such  steamers  if  water  transportation  were  in  good  demand.  When 
this  improvement  was  started  there  were  large  valuable  plantations  all  along  the 
river  and  no  way  of  sending  their  goods  to  the  nearest  railroad  except  by  the  river 
or  by  a  very  long  haul  overland.  To-day  a  new  railroad,  the  Lynchburg  and  Dur- 
ham, crosses  the  river  2  miles  below  Brook  Neal  and  runs  within  about  a  mile  of  the 
river  for  4  miles  farther  downstream  to  Clark  ton  Station.  This  renders  unueeessary 
any  fnrther  improvement  of  the  river  above  Olarkton.  The  25  miles  from  Clarkton 
down  to  Randmph  are  therefore  the  only  ])(n*tion  of  this  lower  section  whose  navi- 
gation is  worth  considering  at  present.  While  the  channel  might  be  made  a  little 
better  than  at  present,  still  the  present  steamer  has  been  in  use  for  about  a  year,  and  has 
not  been  prevented  from  running  a  round  trip  over  the  river  any  day,  even  at  low 
water,  when  freight  was  ofl'ered  to  it.  But  the  freights  have  not  ke])t  this  single  25- 
ton  boat  busy  more  than  half  the  time.  Moreover,  this  section  of  the  river  is  now  in 
splendid  condition  for  pole-boat  use,  and  this  steamer  and  a  few  pole  boats  can  easily 
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cany  all  the  commerce  in  sight  and  all  the  probable  prospective  commerce  for  many 
years  to  come.  The  total  freights  carried  oy  the  present  boat  during  1890  (a  bad 
year  on  account  of  freshets)  was  only  about  oOO  tons  ($31,000),  and  that  of  the  pres- 
ent year  (%  good  crop  year)  is  estimated  at  less  than  twice  that  amount.  As  further 
worK  on  this  river  will  be  very  expensive  in  proportion  to  the  results  to  be  gained 
thereby,  and  as  the  present  channel  way  is.  already  equ^  to  the  commerce  of  the  next 
several  years,  I  am  of  the  opinion  that  it  is  no  lonser  advantageous  and  economical 
to  the  United  States  to  spend  any  more  money  on  tnis  lower  section  of  the  ilFer,  and 
that  it  is  therefore  not  worthy  of  further  improvement  at  present. 

As  these  two  sections  of  the  Staunton  River,  Virginia,  are  the  only  sections  of  the 
river  for  which  appropriations  have  been  made  by  Congress,  and  as  neither  of  them 
is,  in  my  opinion,  worthy  of  further  improvement  at  present,  I  have  to  recommend 
as  above  that  the  further  improvement  of  this  river  be  stopped;  that  the  plant  and 
other  property  belonging  thereto  be  sold;  that  the  nroceeds,  together  with  the  other 
available  funds^  be  covered  into  the  Treasury,  ana  that  no  Airther  funds  be  made 
available  for  this  work  at  present. 

Very  respectfully,  your  obedient  servant, 

W.  H.  BlXBY, 
Captain f  Corp$  of  JStagineerM. 
Brig.  Gen.  Thomas  L.  Casey, 

CMtf  of  Mngineera,  U.  8.  A. 


• 


[First  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
November  6,  1891. 

Respectfully  referred  to  Col.  W.  P.  Craighill,  Corps  of  Engineers,  Division  Engineer, 
Southeast  Division,  for  remark. 
By  command  of  Brig.  Gen.  Casey : 

H.  M.  Adams, 
Major,  CorpB  of  Engineers. 

[Second  indorsement.] 

U.  S.  Engineer  Office, 

9  Pleasant  Street, 
Baltimorey  Md.,  November  9, 1891, 

Bespectfhlly  retomed  to  the  Chief  of  Engineers,  U.  S.  A.  I  went  over  the  Staun- 
ton River  with  Mr.  Abort  shortly  before  his  relief  from  duty  as  United  States  a^ent. 
In  an  indorsement  on  a  communication  of  June  2, 1890,  from  Mr.  Abert  to  the  Chief  of 
Engineers,  I  stated  ''  This  is  one  of  the  rivers  of  which,  in  my  opinion,  the  improve- 
ment should  not  be  continued  by  the  United  States.'' 

I  am  still  of  the  same  opinion  and  therefore  agree  fully  with  Capt.  Bixby  in  his 
recommendations,  except  tnat  it  may  be  expedient  to  refrain  from  a  sale  of  the  plant 
until  Congress  has  had  the  opportunity  to  further  consider  the  subject  of  the  im- 
provement. 

W.  P.  Craighill, 
Colonel f  Corps  of  Engineers, 

[Third  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
November  10,  1891, ' 
Respectfully  returned  to  Capt.  Bixby. 
The  views  of  the  Division  Engineer  are  approved. 
To  be  noted  and  returned  to  this  office. 
By  command  of  Brig.  Gen.  Casey : 

n.  M.  Adams, 
Major,  Coipe  of  Engineers. 

The  disposition  to  be  made  of  the  plant,  valued  at  $650j  awaits  the 
action  of  Congress  on  the  foregoing  recommoiulatioiivS. 

Amount  expended  separately  on  lower  section $37, 31i.  53 

Amount  expended  separately  on  upper  section 7, 000. 00 

Amount  expended  since  the  consolidation  of  iho  accouuts  on  botli  hoc- 
tions 385.47 

Total  expended  upon  the  improvement  to  June  30,  1892 44, 700. 00 
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Money  statanent, 

July  1, 1891,  balance  anexpended $7, 981. 74 

J  une  30, 18^  amoant  expended  during  fiscal  y ( ar . .'. 147. 00 

July  1, 1892,  balance  unexpended 7, 834. 74 

July  1, 1892,  outstanding  liabilities , 34. 74 

July  1, 1892,  balance  avaUable 7,800.00 

/  Amount  (estimated)  reouired  for  completion  of  existin;;  project 50, 200. 00 

J  Amount  that  can  be  prontably  expended  in  fiscal  year  ending  J  une  30, 1894  ( **) 
j  Submitted  in  compliance  with  requirements  ol'  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


Staunton  Biver,  Virginia, 


APPROPRIATED. 


Bate. 

March  3,  1879 

Jane  4, 1880 

March  3, 1881 

Augu«t2,1882 

July  5,1884 

Au|;u8t  5, 1886 

Anfjust  11, 1888 

September  19, 1890 


Amount. 


$5,000 
7,500 
5,000 
7,000 
5,000 

10,000 
5,000 
8,000 


Aggregate. 


$6,000 
12,500 
17,500 
24,500 
29,500 
39,500 
44,500 
52,500 


EXPENDED. 


Fiscal  year  ending  Jane  30 — 


1880 '    $3,897.62 

1881 ;      4,636.75 

'      8.727 


1882. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 


66 

1,908.14 
4, 648. 47 
2,949.94 
1, 830. 59 
3, 924.  27 
6,071.60 
3,340. 14 
2,280  35 
238.47 


Aggregate. 


$3,897.62 
8,534.37 
17, 262. 03 
19, 260. 17 
23,  908. 64 
26, 858. 58 
28,  680. 17 
32, 613. 44 
88,685.04 
42, 0^34. 18 
44,  314.  53 
44,553.00 


L  2. 

IMPROVEMENT  OF  ROANOKE  RIVER,  NORTH  CAROLINA. 


The  Roanoke  is  formed  by  the  Stauuton  and  Dan,  wliich  rise  in  the 
Line  Kidge. 

From  their  conflnence  to  its  mouth  at  Albemarle  Sound  its  length  is 
198  miles. 

Formed  in  the  easterly  part  of  the  middle  undulating  belt  of  North 
Cai^olina,  its  course^  from  the  head  of  navigation  at  Weldon,  lies  south- 
easterly across  the  low  and  level  expanse  of  pine  forests,  intersected 


*  A  rocomiuendation  that  work  be  discontinued  under  project  was  approved  by 
the  Chief  of  Engineers  November  10,  1891. 
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by  cypress  morasses,  that  embraces  about  3,000,000  acres  of  the  easterly 
l)ai't  of  the  State. 

It  is  nontidal,  Albemark  Sound  being  a  body  of  fresh  water  with 
no  hinar  tides.  The  .surfa<;e  of  the  sound,  however,  at  the  river  mouth 
is  raised  and  lowered  respectively  by  protracted  northeasterly  and 
southwesterly  winds  which  cause  extreme  fluctuations  of  about  2  feet. 

Freshets  in  the  river  are  fre(|uent  and  sudden,  causing  an  extieme 
recorded  rise  of  50  feet  at  Weldon,  26  feet  at  Norfleets  Ferry,  and 
about  6  feet  at  Jamesville. 

From  Weldon  down  111  miles  to  Jamesville  it  overflows  its  banks 
and  sulimerges  large  areas  of  bottom  lands,  which,  before  the  war, 
from  Ilalifax  down  53  miles  to  Hamilton  were  protected  by  levees  now 
much  out  of  repair. 

From  its  mouth  18  miles  to  Jamesville  its  width  is  from  one-third  ti) 
one-half  mile,  its  depth  at  low  water  not  less  than  27  feet,  it«  bed 
muddy,  and  its  current  sluggish.  From  Jamesville  ui>  49  miles  to  In- 
dian Highland  Bar  its  width  is  300  to  350  feet,  its  depth  not  less  than 
15  feet,  its  bed  in  the  channel  of  coarse  sand,  and  its  current  at  low 
water  1 J  to  2  miles  per  hour.  From  Indian  Highland  Bar  up  51  miles 
to  Halifax  its  width  is  from  350  to  4,'K)  feet,  its  bed  in  the  channel  of 
coarse  sand  with  numerous  sand  bars  and  three  of  coarse  gravel  and 
bowlders,  namely,  Indian  Highland  Bar  and  Big  and  Little  Rocky 
Bars  immediately  above  and  below  Norfleets  Ferry,  its  depth  at  low 
water  being  al)out  10  feet  in  the  pools  and  2J  feet  (m  the  bars,  and  its 
current  at  low  water  from  1  to  1 J  miles  per  hour. 

At  Halifax  the  first  bar  of  rock  is  met,  extending  from  the  right  and 
concave  bank  about  halfway  across  the  river,  thence  9  miles  to  the  old 
railroad  i)ier,  1  mile  below  Weldon,  the  bed  of  the  channel  is  of  sand, 
its  width  400  to  500  tv{}t,  its  depth  at  low  water  3  to  5  feet,  and  its  cur- 
rent about  1  mile  per  hour.  From  the  bridge  piers  1  mile  to  the  rapids 
and  head  of  navigation  at  Wehlou  its  bed  is  of  rock  and  its  depth  at 
low  water  2i  to  3  feci. 

Its  banksj^  about  HO  feet  in  luMglit  at  Weldon,  descend  to  about  10 
feet  at  Jamesville,  whence  to  its  nunith  the  river  flows  through  a 
c.ypress  swamp.  The  banks,  not  only  concave  but  straight,  for  stretchers 
of  several  hundred  yards  often  cave  badly  ai'ter  freshets,  precipitating 
standing  trees  into  the  river  and  entailing  perpetual  repetition  of  clear- 
ing the  river  of  snags. 

When  the  United  States  commenced  the  improvement  of  the  river  in 
1872  its  navigation  by  vessels  of  10  ivot  draft,  as  great  as  can  be  car- 
ried through  the  Albenuirle  kSouu^I,  was  enibairasscd  by  the  wreck  of  the 
gunboat  Southfidd,  sunk  by  the  ram  Alhrmarlv^  (J  nnles  above  the  mouth, 
by  three  rows  of  piles  extending  across  the  riv(»r  at  Tallow  Island,  3 
miles  higher,  and  by  a  row  of  scliooners  tilled  with  stones  and  scuttled 
at  Broad  Creek,  13  miles  above  the  mouth.  These,  with  like  obstruc- 
tions at  other  points,  which  did  not  in  1872  interfere  with  navigation, 
were  all  placed  in  the  channel  duiing  the  war. 

Below  Indian  Highland  Bar  the  channel  was  also  somewhat  ob- 
structed by  leaning  trees  and  by  snags  for  vessels  drawing  10  feet,  be- 
low which  depth  masses  of  snags,  logs,  and  stumi)s  win-e  lodged  in  its 
pools.  From  Indian  Highland  \\\\v  (>2  miles  nj)  to  W(  Idon  the  least 
channel  di'pth  on  the  bars  was  about  5  feet  (hiring  eight  months  annu- 
ally, but  was  reduced  to  2  feet  during  the  annual  season  of  extreme  low 
water,  and  the  whole  02  miles  of  tln^  river  Avere  bjully  obstructed  by 
snags,  logs,  and  stunijis  and  leaning  and  overlnmging  tre(\s. 

With  ai)piopriations  made  annually  from  1871  to  1874,  both  inclusive, 


APPENDIX  L REPORT  OF  MAJOR  STANTON.      1105 

and  in  1882, 1884, 1886,  1888,  and  1890,  aggregating  «138,000,  the  im- 
provement  of  the  river  has  been  in  progress  nnder  the  project  of  1872 
to  secnrie  at  all  seasons  of  the  year  an  nnobstructed  channel  with  a 
least  width  of  60  feet  from  the  mouth,  129  miles,  to  Weldon,with  a  depth 
of  at  least  10  feet  67  miles  up  to  Indian  Highland  Bar,  and  of  at  least 
5  feet  62  miles  farther  to  Weldon,  by  removing  the  war  obstructions, 
snags,  fallen  and  overhanging  trees,  sand  bars  and  ledges,  by  dredging, 
the  construction  of  training  dikes,  and  blasting,  at  an  estimated  cost 
of  #269,000. 

The  war  obstructions  were  long  ago  removed,  and  the  depth  on  In- 
dian Highland  Bar,  originally  not  more  than  5  feet,  was  increased  by 
the  construction  of  training  dikes  to  7  feet  at  low  water.  Then  a  chan- 
nel was  imperfectly  cleared  of  snags,  logs,  and  stumps  wherever  they* 
were  found  from  Weldon,  111  miles,  to  Jamesville,  to  permit  vessels  to 
get  through,  afterwhich  the  cleared  channel  was  widened  to  lOQ  feet 
and  more  thoroughly  cleared  to  the  depth  of  10  feet  up  to  Hamilton,  7 
feet  thence  to  Big  Bocky  Bar,  and  to  the  natural  depth  thence  to 
Weldon. 

Channels  to  the  depth  of  5  feet  and  width  of  115  feet  and  length  of 
about  700  feet,  and  to  the  width  of  184  and  length  of  about  440  feet 
were  dredged  respectively  through  Big  Rocky  Bar  and  Little  Rocky 
Bar,  upon  which  the  least  depth  of  wator  was  about  2^  feet,  and  some 
blasting  was  done  to  remove  the  higher  points  of  rock  from  the  chan- 
nels at  HaJifax  and  Weldon.  «     • 

By  indorsement  of  May  14, 1890,  from  the  oflftce  of  the  Chief  of  Engi- 
neers, $6,000  were  allotted  for  application  to  dredging  a  cut-off  1,100 
feet  in  length  at  Shad  Island  Bend,  29^  miles  above  the  mouth  of  the 
river,  of  which  about  $1,000  were  applied,  in  July,  1890,  to  clearing  the 
site  of  trees  and  stumps  and  in  dredging  a  cut  23  feet  wide,  7  feet  deep, 
to  about  the  level  of  low  water  and  150  feet  long  when  the  work  was 
suspended.  Its  resumption  awaits  the  conveyance  to  the  United  States 
of  title  to  the  site. 

The  cut  will  be  dredged  with  the  remaining  $5,000  of  the  $6,000 
allotted  only  to  a  partial  cross  section  of  the  channel  desired,  leaying 
it  to  be  enlarged  by  scour. 

The  bend  is  a  double  one,  very  sharp,  and  very  seriously  embarrasses 
navigation  by  the  larger  steamers  on  the  river. 

During  the  fiscal  year  which  ended  June  30, 1892,  from  Edwards 
Ferry  down  41  miles  to  Hamilton,  the  river  has  been  entirely  cleared 
of  snags  to  its  fiill  width,  and  to  the  depth  of  7  feet  24  miles  down  to 
Palmyi'a,  and  of  9  feet  the  remaining  17  miles  to  Hamilton,  and  the 
banks  trimmed  of  all  overhajiging  trees,  and  limbs  throughout  the  41 
mUes. 

Snagging  and  bank  trimming  were  discontinued  March  30, 1892,  to 
reserve  about  $5,000  for  application  to  dredging  the  cut-off  at  Shad 
Island  Bend  as  soon  as  title  to  the  site  can  be  secured. 

The  months  of  April,  May,  and  June  were  devoted  to  thoroughly 
repairing  the  plant  |it  Palmyra. 

The  magnitude  of  the  obstructions  to  be  removed  from  channel  and 
banks  and  their  location  and  extent  along  the  river  are  not  susceptible 
of  even  approximately  accurate  definition;  the  time  when  work  can  be 
done  and  the  period  which  it  will  consume  are  rendered  very  uncertain 
by  the  frequent  and  sudden  freshets,  and  work  is  further  hampered  by 
the  unhealthiness  of  the  low-water  season  when  it  can  best  be  done. 
To  insure  himself  against  loss  under  such  conditions  a  contractor  must 
provide  a  wide  margin  in  price,  while  the  necessity  for  efficient  inspec- 
tion would  duplicate  the  cost  of  superintendence,  and  the  obstiiictions 
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could  not  be  by  contract  so  readily  removed  in  the  order  required  by 
the  interests  of  navip^ation. 

All  work  during  the  year  has,  therefore,  be^n  done  by  hired  labor 
with  United  States  plant. 

The  details  of  the  work  during  the  tiscal  year,  plant  used,  and 
obstructions  removed  from  the  river,  are  fully  given  in  the  appended 
reiK)rt  of  Mr.  Charles  Schuster,  who  has  been  throughout  the  year  and 
for  the  five  years  preceding  in  immediate*  charge  of  the  work,  which  he 
has  very  faithfully  and  efficiently  conducted. 

At  the  date  of  this  report,  the  condition  of  the  river  is  as  follows: 

For  25  of  the  44  miles  between  Jauiesville  and  Hamilton  navigation 
is  much  obstructed  by  overhanging  trees,  and  boats  are  annoyed  in 
going  downstream  by  snags  outside  of  the  channel  100  feet  wide  that 
wa«  cleared  thi-oughout  the  25  miles.  Elsewhere  from  Weldon  to  the 
river  mouth  it  is  unobstructed  by  leaning  trees  ft'om  its  banks,  and  is 
cleared  of  snags,  logs,  and  stumps  to  a  depth  not  exceeding  5  feet  at 
extreme  low  water  from  Weldon  to  Indian  Highland  Bar,  and  to  the 
depth  of  10  feet  at  extreme  low  water  thence  to  its  mouth. 

At  Spring  Gut  Bar,  46  miles  below  Weldon,  the  depth  at  extreme  low 
water  is  only  2^  feet  for  a  distance  of  150  feet,  and  at  Looking  Glass 
Bar,  26  miles  below  Weldon,  the  5-foot  channel  at  extreme  low  water 
is  at  ^hree  points  only  70,  40,  and  30  feet  wide  respectively,  elsewhere 
from  Indian  Highland  Bar  25  miles  up  to  Halifax  there  is  a  cleared 
channel  over  all  bars  of  good  navigable  width  and  not  less  than  5  feet 
deep  at  extreme  low  water  as  prescribed  in  the  project. 

But  in  the  11  miles  from  Halifax  up  to  Weldon  the  5-foot  channel  is 
interrupted,  first,  by  a  bar  at  Hiilifax  2,450  feet  across,  1,800  feet  of 
which  are  of  sand  ui)on  which  the  depth  is  but  about  3  feet,  and  650 
feet  of  which  are  of  rock  upon  which  the  depth  is  but  about  3.7  feet  at 
extreme  low  water;  second,  at  the  old  railroad  pier,  IJ  miles  below 
Weldon,  by  a  sand  bar  800  feet  across,  ui>on  which  the  depth  at  ex- 
treme low  water  is  about  2  feet;  and  third,  by  a  bar  of  rock  extending 
from  the  old  Weldon  Ferry  2,850  feet  to  old  Weldon  Landing,  upon 
which  the  depth  at  extreme  low  water  is  only  about  1  foot.  Elsewhere 
betwieen  Halifax  and  Weldon  the  channel  is  not  less  than  5  feet  deep 
at  extreme  low  water. 

The  banks  of  these  11  miles  are  swampy  and  not  settled,  and  the 
traffic  on  that  part  of  the  river,  with  raihoad  ccmmiunication  between 
Weldon  and  Halifax,  would  be  so  small,  and  the  cost  of  attaining  5  feet 
de])th  prescribed  in  the  contract  would  be  so  great  by  cutting  through 
tlie  bars  of  sand  and  rock,  the  continuance  of  the  improvement  between 
Halifax  and  Weldon  is  of  doubtful  exi)ediency  and  will  be  made  the 
subject  of  a  special  report. 

Omitting  these  upper  11  miles,  the  cost  of  completing  the  proje^*t  of 
1872  tliroughout  the  rest  of  the  river  is  estimated  at  $20,000,  as  fol- 
lows: 

For  snaginring  25  miles  between  Jamesvilk;  and  Hamilton $H,  000 

For  bank  trimming  over  Barae  distance 7, 000 

For  improving  channel  on  J^ookiu^  Cilass  Uav  by  construction  of  thico  Jetties 

of  mattress  and  stone '. ." 2, 388 

For  improving  cliuuncl  at  Spring  Gut  Bar  by  building  one  .j«'tty  of  mattress 

and  stone.. '....' 660 

For  engineering,  superintendence,  and  contingent  expenses 3, 952 

Total 20,00C 

This  sura  can  all  be  advantageously  ax)plied  in  the  ensuing  fiscal  yeiir. 
From  the  ai)i)euded  table  of  amounts  expended  lor  the  improvement 
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of  the  Roanoke  Biver,  and  namber  and  net  tonnage  of  steam  ve^selH 
navigating  it  above  Plymouth  from  July  1, 1887,  to  June  iJO,  1892,  it  will 
be  seen  that  the  number  of  vessels  increased  from  9  in  1887,  having 
a  total  net  tonnage  of  1, 717.42,  to  15  in  1889,  having  a  total  net  ton- 
nage of  2,120.16;  but  that  they  have  since  annually  diminished  to  5 
steamers  hi  1892,  having  a  total  net  tonnage  of  713.96,  a  net  decrease 
since  1887  of  44  per  cent  in  the  number  of  vessels  and  of  US  per  cent  in 
net  tonnage  during  the  six  years  in  which  upwards  of  $81,000  have 
been  spent  in  clearing  that  river  of  snags,  ite  banks  of  leaning  trees, 
and  in  deepening  its  channel. 

About  50  to  60  schooners  of  25  to  50  tons  each  annually  ascend 
the  river  7  miles  to  Plymouth  to  discharge  corn,  fertilizers,  and  lime 
principally,  and  receive  shingles  and  luml)er;  but  except  a  few  small 
fishing  boats  which  go  11  miles  higher  to  James villc,  sailing  vessels 
never  go  above  Plymouth,  and  the  part  of  the  river  which  absorbs  all 
the  money  applied  to  its  improvement  is  navigated  only  by  the  steamers 
whose  number  and  tonnage  are  given  in  the  accomiianying  tables. 

Of  the  six  principal  landings  on  the  river,  above  overflow,  at  Halifax, 
Edwards  Ferry,  Palmyra,  Hamilton,  Jamesville,  and  Plymouth,  the 
last  five  are  the  principal  shipping  points  for  cotton,  only  the  last  four 
of  which  have  warehouses  to  receive  it.  Minor  shipments  from  other 
X)0int8  along  the  river  are  Very  much  restricted  because  cotton  as  soon 
as  placed  upon  the  banks  is  liable  to  be  swept  away  or  damaged  by  the 
frequent  and  sudden  Ireshets,  and  the  arrival  of  steamers  can  not  be 
relied  upon  within  24  or  48  hours,  owing  to  the  variable  currents  and 
vicissitudes  due  to  the  freshets.  Fully  half  of  the  cotton  grown  in  the 
river  valley  is  shipped  by  railroad  runm'ng  from  Weldon  to  Plymouth 
and  touching  it  at  Halifax,  Williamston,  and  Jamesville,  with  three 
very  direct  railway  lines,  each  about  80  miles  in  length,  from  the  river 
to  Norfolk.  On  account  of  this  competition  the  freight  on  cotton  by  the 
quick  and  sure  rail  routes  from  the  river  valley  to  Norfolk  is  only  15 
cents  more  per  bale  than  by  the  slower  water  route. 

The  shipment  of  the  crop  of  cotton  usually  commences  during  the 
latter  part  of  the  period  of  most  extreme  and  protracted  low  water, 
which  occurs  about  September  and  October,  from  which  date  until 
January  the  water  gradually  rises,  and  the  shipment  of  cotton  by  river 
is  heaviest. 

The  next  and  only  other  period  of  important  and  regular  traffic  xipon 
the  river  is  the  shii)ment  of  fertilizers  upstream  in  March  when  the 
water  is  high.  Throughout  the  other  months  of  the  year  shipments  by 
water  are  very  light  and  irregular. 

The  cost  of  removing  the  increase  of  leaning  trees,  snags,  logs,  and 
stumps  will  be  about  $3,000  to  $5,000  annually. 

The  river  is  in  the  coUectiou  district  of  Edenton,  N.  C. 

Money  statement 

Jnly  1, 1891,  balance  unexpended $19,983.99 

Jane  2fo,  18Si2,  amoant  expended  during  fiscal  year 12, 845. 57 

July  1,  1892,  balance  unexpended 7, 138. 42 

July  1,  1892,  outstanding  liabilities 259. 07 

July  1,  1892,  balance  available 6,879.35 

Amount  appropriated  by  act  approved  July  13,  1892 50, 000. 00 

Amoant  available  for  tiacskl  year  ending  June  30,  1893 56, 879. 35 
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'Amount  (estimated)  reqaired  for  completion  of  existing  project *$81, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  enmng  June  30, 1884   20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  S  of  river  and 
harbor  acts  of  1866  and  1867. 


RBPOBT  OF  lOL   CHARLES  SCHUSTBR^  OYERBEER. 

Scotland  Neck,  N.  C,  June  SO,  JS98. 

Major:  I  have  the  honor  to  make  the  following  report  of  operations  upon  the  im> 
provement  of  Roanoke  River,  North  Carolina,  during  the  fiscal  year  ending  June  30, 
1802: 

The  work  done  daring  the  fiscal  year  consisted  chiefly  of  snagging  and  bank  trim- 
ming. 

The  channel  has  been  cleared  to  its  full  natural  width  of  all  snags,  stumps,  loss, 
and  trees  for  a  distance  of  41  miles,  viz,  firom  Edwards  Ferry,  103  miles  above  the 
river  month,  to  Hamilton,  67  miles  above  the  river  mouth.  The  cleared  channel 
depth  at  extreme  low  water  was  6  feet  from  Edwards  Ferry  to  Big  Rocky  Bar,  9 
miles:  7  feet  from  Big  Rocky  Bar  to  Palmyra,  15  miles;  and  9  feet  firom  Palmyra  to 
Hamilton,  17  miles. 

The  obstructions  removed  firom  the  channel  were:  Large  snags,  5,630;  stum}>s, 
606;  cords  small  snags,  199. 

In  addition  to  the  above  work  a  large  number  of  snags,  probably  1,500  or  2,000, 
were  chopped  into  short  lengths  during  very  low  water,  and  were  allowed  to  sink  to 
the  bottom.  This  method  has  proved  a  very  ^ood  one  whore  trees  had  fallen  into 
the  river  from  the  banks  but  their  roots  were  still  embedded  in  the  bank,  and  where 
the  water  was  of  sufficient  depth  to  allow  of  the  chopped  material  being  dropped 
where  cut  without  obstructing  the  channel.  Care  was  taken  to  begin  at  the  top  of 
each  tree  and  cut  towards  the  roots,  and  to  cut  the  separate  pieced  so  that  there 
would  not  be  any  forks  or  projecting  ends  of  limbs. 

The  cost  of  removing  a  fallen  tree  in  this  manner  is  only  about  one-fourth  of  hoist- 
ing and  putting  the  same  tree  on  the  bank. 

Owing  to  the  fact  that  the  channel  has  been  cleared  to  its  full  natural  width, 
which  is  from  250  to  800  feet,  and  the  extraordinary  large  dimensions  of  the  removed 
obstructions,  the  progress  of  the  work  has  been  slow. 

Bank  trimming  nas  been  done  where  necessary  from  Edwards  Ferry  to  Hamilton, 
distance  41  miles.  Seventy-eight  trees  were  cut  and  hauled  back  and  1  cord  of  brush 
cut. 

Operations  in  field  were  suspended  March  30, 1892,  for  lack  of  funds,  and  the  plant 
towed  to  Palmyra  for  repairs. 

Detailed  surveys  were  made  of  Looking  Glass,  Leggetts,  Spring  Gut,  and  Hickory 
Neck  bars  with  reference  to  the  location  of  dikes  or  other  means  of  contraction  so  as 
to  secure  a  channel  depth  of  5  feet  on  such  of  these  bars  as  need  it.  Field  maps 
showing  all  details  of  shoals  and  channels  and  character  of  bottom  were  submitted 
after  completion  of  surveys.  jj 

Gauge  observations  were  taken  daily  during  the  entire  fiscal  year  at  the  stations 
at  Weldon,  Norfleets  Ferry,  Hamilton,  Williaraston,  Jamosville,  and  Plymoutii. 

A  new  scow,  40  feet  long  by  16  feet  vride  and  3  feet  9  inches  deep,  was  built  for 
the  transportation  of  fuel,  etc.,  at  a  total  cost  of  $180.67;  also  a  new  quarter  boat  to 
accommodate  30  men  and  of  the  same  dimensions  of  hull  was  built  to  replace  an 
old  one,  since  condemned.    The  cost  of  constructing  this  quarter  boat  was  $342.01. 

The  bolster  Roanoke  was  thoroughly  overhaul(*d  and  repaired.  The  position 
of  the  engine  and  boiler  was  changed  so  as  to  increase  the  capacity  for  carrying  fuel 
and  to  bring  the  smokestack  amidships.  The  shaft  for  side  wheels  was  nused  3 
inches,  and  a  new  house  and  derrick  were  erected. 

The  plant  is  now  in  good  condition. 

I  regret  to  have  to  report  a  decrease  in  the  number  of  steamers  running  on  this 
river.  This  decrease  is  doubtless  owin^  to  the  good  shipping  facilities  by  rail  in 
this  vicinity,  and  owing  to  the  competition  between  the  railroad  companies  their 
rates  are  but  little  higher  than  river  rat«s,  besides  delivery  of  goods  and  products 
being  quicker  and  surer. 

Very  respectfully,  your  obedient  servant, 

Chas.  Schuster, 

,,  .  Overseer, 

Maj.  W.  S.  Stanton, 

Corps  of  Engineers f  U.  S.  A, 

"Eighty-ono  thousand  dollars  is  the  <Hfrorenco  bo<iwoon  original  estimates  and  the 
appropriations  thus  far  made..     Twouty  thousand  dollars  will  comp 


.    ^_  -.  _     ,  >mpleto  Uieproiectup 

to  Halifax;  its  completion  tlioncc  11  inih's  to  Wililoii  will  cost  luaterially  loss  than 
the  remaining  $111,000,  l)iit  is  of  very  doubtful  ixiKdieiue,  and  will  be'  made  the 
Bubject  of  a  special  report  after  a  further  examination. 
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COMMKRCIAL  STATISTICS. 


The  commerce  for  the  year  ending  Dectmiber  31;  1891,  is  estimated  as  follows : 


Class  of  goods. 


Cotton  and  prodactii 

Tobacco 

lUce 

GraiDB  and  forage 

Vegetables  and  trui-k 

Live  stock  and  products 

Fish,  oysters,  etc 

Naxal  stores 

Lumber  and  products 

Fertilizers ^^.-^ t 

Machinery 

Cveneral  mercliaudbto 

Sundries 

Total 


1 

Exi)ort8. 

1 

Imports. 

Totals. 

1574, 339 

4,205 

4,854 

319,980 

88,941 

28,294 

85,128 

1,898 

3,262,899 

44,400 

37.200 

988.158 

80,626 

Tounage. 

1 

1574, 339 

4,786 

42 

121 

15,998 

Uooo 

282 

8,512 

946 

326.289 

15 

3,529 

282.835 

38,941 

10,539 

34,723 

1,898 

3,  262, 899 

32,000 

36,300 

412,640 

29,566 

♦4,190 

1,325 

37,145 

17,756 
405 

12,400 

900 

573, 518 

960 

1,110 
930 

9,860 
805 

4, 720, 219 

648,698 

5,368,817 

376, 181 

Gain  over  last  year:  $1,175,687;  tons,  193,481. 

The  above  statistics  are  based  mainly  upon  reports  of  Overseer  Charles  Schuster, 
made  after  much  correspondence  and  conversation  with  steamboat  captains  ana 
agents^  custom-house  officials,  and  prominent  shippers  and  merchants. 


Roanohe  River,  North  Carolina* 


APPROPRIATED. 


Date. 


March  3.  1871 

June  10, 1872 

March  3,  1873 

June  23, 1874 

AujfU8t2,  1882 

Julys,  1884 

Augusts,  1880 

August  11,  1888... 
September  19,  189U 


Amount. 

Aggregate. 

$20,000 

$20,000 

10,000 

30,000 

10,000 

40,000 

5.000 

45,000 

5,000 

50,000 

3,000 

63,000 

20,000 

73,000 

40,000 

113,000 

25,000 

138,000 

EXPENDED. 


Fiscal  year  ending  June  30— 


1871. 
1872. 
1873. 
1874. 
1875. 
1876. 
1877. 
1878. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 


$220.75 
8,  782. 18 
6, 923. 66 
13, 739. 02 
4, 748. 27 
5, 303. 49 
5, 100.  65 

181.  98 
1,  274.  81 
2, 748. 00 

676. 95 


9, 278. 58 
11,457.38 
11,021.09 

20,  :>-s.  01 

17,005.55 


A^ggregsAe. 


$220.75 
9, 002. 93 
15,  926. 59 
29, 605. 61 
34, 413. 88 
39,  717. 37 
44, 818. 02 

45,  000. 00 

46,  274.  81 
49. 022. 81 
49. 699. 76 
49,  699. 76 
68, 978. 34 
70,436.72 
81. 456. 81 

102, 034. 82 
119,040.37 
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Roanoke  River,  North  Cnrolina — Continned. 
FREIGHT  TBAN5P0RTED. 


Fiscal  year  ending  June  30— 


1871. 
1885. 
1887. 
1888. 
1889. 
1890. 
1891. 


150,000 


182, 700 


Taloe. 


$3,500,000 
14,452,500 
5,286.000 
2,839,000 
14,355,500 
4,986.000 
4,193.130 


Statement  of  amount  expended  upon  improvement  of  Roanoke  River ^  North  Carolinaf  and 
number  and  total  net  tonnage  of  veeeeh  navigating  U  annuallyj  from  July  1,  1887,  to 
June  SO,  1892. 


Tear  ending— 


1887. 
1888. 
1889. 
1890. 
1891. 
1892. 


Amount  expended. 


Each  year. 


Total. 


$9,278.68 
11,457.38 
11,021.09 
20, 578. 01 
17,005.55 


$9, 278. 88 
20, 736. 26 
31, 757. 35 
52.335.36 
69,340.91 


Number. 


15 

13 

8 

5 


Registered 

net 
tonnage. 


1,717.42 


2, 120. 16 

1,920.16 

1,577.41 

713.96 


List  of  eteamers  navigating  the  Roanoke  River,  North  Carolina. 
FISCAL  TEAR  Ein>ED  JUNE  30,  1887. 


Names  of  steamers. 


Coiioho 

Meteor 

Hamiltou . . 

Ranger 

Plymouth. . 

Luoy 

Curritack  . 

Bertie 

Susie  Hitch 

Total 


Net 
tonnage. 


297.57 
336.80 
300.31 

69.24 
210. 15 

76.36 
100.00 

35.47 
291.52 


1.717.42 


From— 


Hamilton 

, do 

do 

do 

WillianiHton . .. 
EdwardH  Ferrv 

do :. 

Plymouth , 

Hamilton 


To- 


Baltiraore. 

do... 

:....do... 
Edenton  . . 

do... 

Norfolk. . . 

do... 

Windsor.. 
Baltimore. 


Number  of 
trips. 


Weekly. 

Do. 

Do. 

Do. 
Daily. 
Weekly. 

Do. 
Dally. 
Weekly. 


FISCAL  TEAR  ENDED  JUNE  30,  1889. 


Conoho  

Meteor 

Hamilton 

Ranger 

Plymouth 

Martha  E.  Dickimnaii 

Lucy 

Currituck 

A.  McCall 

Bertie 

Susie  HiUh 

Comet 

George  H.  Rcm-v^m'^  . . . 

Manistee^ 

Belle  of  Virginia*  . . . 

Total 


297.57 

336. 80 

300. 31 

69.24 

210. 15 

162.62 

76.36 

100.00+ 

100. 00 -f- 

35.47 

291.52 

73.89 

19.85 

17.15 

29.23 


2, 120. 16+ 


Hamilton 

do 

do 

do 

WillianiHton . . . 

do 

Edwards  Fcrr>' 

Plymouth 

James  ville 

Plymouth 

Hamilton 

do 

Plymouth 

do 

do 


Baltimore 

...do 

...do 

Edenton 

...do 

...do 

Norfolk 

...do 

Montrose 

Windsor 

Baltimore 

Bull  Hill  Landing 

Norfolk 

....do 

...do 


Weekly. 

Do. 

Do. 

Do. 
Daily. 

Do. 
Weekly. 

Do. 
DaUy. 

Do. 
Weekly. 
Biweekly. 
Weekly. 

Do. 

Do. 


•Tugboats. 
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Liti  ofiteamers  navigaiing  the  Boanoke  River,  Norih  Caroliua — Continued. 

FISCAL  YEAR  ENDED  JUXE  30. 1890. 


Namea  of  steanieni. 


Conoho 

Meteor 

Hamilton 

KaDger ■ 

Plymoutb 

Martha  K.  Dickt-nnan 

Lncy 

Coiuet 

Bertie 

Saaie  Hitch 

Geo.  H.  Ut-eviM 

Maniatee 

Belle  of  Virginia 

Total 


Net 

tonnage. 

297.57 

336.80 

300.31 

69.24 

210. 15 

162.62 

76.39 

73.89 

35.47 

291.  52 

19.85 

17.15 

29.23 


From — 


Nnmber  of 
trips. 


Hamilton Bnltiniorp Weolily. 

do ' <lo Do. 

do ' do Do. 

do Ed«'utoii Do. 

Willianmton |....do Daily- 

do do Ik). 

Edwartls  Ferrv.  N .  C  . ,  Norfolk Weekl:r. 

Bull  Hill  Laudiii;; ,  Ifniniltoii Biwe«*klj. 

Plyinouth,  N.  C I  Windsor i  Dailv. 

Hamilton '  Jlalt iiiior*' I  Weeiily. 


Plymouth I  Norfolk 

do ] do 

.do ' do 


1, 920. 16 


Do. 
Do. 
Do. 


FISCAL  TEAR  ENDED  JUNE  30,  1891. 


Conoho 

Meteor 

Hamilton 

Plymoath 

Lucy *, 

Bertie 

Saaie  Hitt'h 

Belle  of  Yirj^inia 

ToUl 


297. 
336. 
3(X). 
210. 

76. 

35. 
291. 

20. 


57 
80 
31 
15 
Ad 
47 
52 
23 


1,577.41 


Hamilton 

— do 

do 

WiUiani.Ht<»n . . . 
Edward H  Ferry 

Plymouth 

Hamilton 

Plymouth 


Baltimore 

...do 

...do 

Eden  ton . . 
Norfolk . . . 
Windsor.. 
Montrose  . 
Norfolk... 


Weekly. 

Do. 

Do. 
Daily. 
Weekly. 
Dailv. 
Wce'kly. 

Do. 


FISCAL  YEAR  ENDED  JUNE  30,  1892. 


Plymonth.. 

Luc^- 

Suaie  Hitch 

Bertie 

Harry 

Total 


1 
210. 15 

76.36 
291.52 

35.47  ' 
100. 46 

713. 96 

Willinmston 

Edwiinls  Ferry 

Hamilton 

Plymouth 

l^^t wards  Ferrv 


Edp>nton  . 
Norfolk.. 
Montrose 
Windsor . 
Montrose 


Daily. 
Weekly. 

Do. 
Daily. 
WeeVly. 


Lr    3. 

IMPROVEMENT  OF  PASQUOTANK  RIVER,  NORTH  CAROLINA. 

The  Pasquotank  River,  Dismal  Swamp  Caual,  and  Elizabeth  River 
form  an  inland  waterway  from  Albemarle  Sound  to  Hampton  Roads  in 
Chesapeake  Bay. 

The  canal  first  joined  the  Moccasin  Track,  a  tributary  to  the  Pasquo- 
tank, about  1,100  feet  above  their  confluence,  but  the  Moccasin  Track 
and  the  river  for  about  5  miles  below  it  were  so  choked  with  snags, 
logs,  and  stumps  to  avoid  them  an  extension  of  the  canal,  known  as 
Turners  Out,  was  dug  parallel  with  the  general  course  of  the  river,  join- 
iug  it  just  below  the  obstructions,  whence  to  Albemarle  Sound  the 
river  had  an  almost  unobstructed  channel  9  feet  deep  at  Turners  Cut, 
13  feet  deep  at  the  sound,  and  nowhere  less  than  7  feet  deep  between 
them. 

Turners  Cut,  commenced  in  1857,  was  barely  finished  when  the  war 
began  in  1861,  and  has  shoaled  by  the  caving  of  its  sandy  banks.    The 
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preseut  proje<.*t,  adopted  in  1889,  for  the  improvemeut  of  the  river  is, 
First,  by  clearing  the  snags,  logs,  and  stumps  from  the  5  miles  of  ob- 
structed channel  below  the  Moccasin  Track,  and  from  the  Moccasin 
Track  up  to  the  canal,  and  by  trimming  tireir  banks  to  make  them 
^^  pei'manently  available  for  use  by  all  vessels  and  steamers  that  can 
now  pass  through  the  Dismal  Swamp  Canal; "  and  secondly,  to  extend 
like  improvement  4  miles  above  the  Moccasin  Track  to  Lebanon  Bridge 
to  permit  flatboats  to  be  poled  up  to  that  point. 

The  improvement  commenced  with  $3,000  appropriated  by  the  act  of 
September  19,  1890,  by  the  application  of  which  in  the  fiscal  year 
1890-'91  the  Moccasin  Track  was  entirely  cleared  below  the  canaJ,  and 
likewise  a  channel  60  feet  wide  in  the  river  for  2^  miles  below  their  con- 
fluence, whence  the  same  width  was  fairly  cleared  2^  miles  farther  and 
through  the  obstructions,  permitting  boats  to  pass  of  any  draft  that 
can  navigate  the  canal. 

Work  was  then  suspended  and  has  continued  suspended  during  the 
year  1891-'92. 

Notwithstanding  the  advanced  state  of  the  improvement  of  the  Moc- 
casin Track  and  river  branch  of  the  route,  canal  boats  still  use  Turner's 
Cut.  Nor  is  it  probable,  were  the  Moccasin  Track  and  river  route  en- 
tirely cleared,  that  boats  would  use  it  instead  of  the  cut,  because  the 
canal  has  shoaled  as  well  as  the  cut  itself,  so  that  vessels  can  now  draw 
through  the  cut  as  much  water  as  through  the  canal,  which  is  reported 
by  the  superintendent  of  the  canal  to  be  4^  feet  when  the  canal  in  fulL 

Moreover,  there  is  a  tow-path  along  Turners  Cut  permitting  boats  to 
be  towed  through  it  by  mules,  while  they  must  be  poled  by  hand  a  dis- 
tance about  li  miles  longer  through  the  Moccasin  Track  and  river. 

It  is  reported  that  about  1,250  tons  of  freight  pass  from  the  Pasquo- 
tank Eiver  into  the  canal  and  that  about  750  tons  pass  from  the  canal 
into  the  river  annually;  also  that  logs  making  about  1,000,000  feet  of 
lumber  are  annually  floated  down  the  river  to  the  mills  at  Elizabeth 
City  from  the  Upper  Fasquotiink,  its  tributaries,  and  Turners  Cut. 

No  work  has  been  done  above  the  Moccasin  Track.  That  part  of  the 
river  is  narrow  and  crooked,  badly  obstructed,  in  the  Dismal  Swamp, 
and  its  present  commerce  is  insignificant  and  carried  on  by  skiffs. 

From  a  personal  inspection  of  the  river  up  to  the  Moccasin  Track  by 
the  District  Engineer  in  January,  1892,  and  from  information  received 
from  the  reliable  superintendent  who  was  in  immediate  charge  of  the 
foregoing  improvement  for  three  and  a  half  months  in  1891,  it  is  be- 
lieved that  the  river  above  the  Moccasin  Track  is  not  worthy  of  im- 
provement. 

In  view  of  all  the  foregoing  facts  as  regards  the  river,  whether  inde- 
pendently or  as  a  part  of  the  canal  route,  it  is  therefore  recommended 
that  the  improvement  of  the  Pasquotank  Eiver  above  the  mouth  of 
Turners  Cut  be  discontinued. 

The  two  counties,  Pasquotank  and  Camden,  in  which  the  improvement 
is  located,  have  a  total  area  of  520  square  miles. 

Including  Elizabeth  City,  their  population,  by  the  United  States  cen- 
sus, was,  in  1860,  14,283;  in  1880,  10,643;  and  in  1890,  16,415. 

In  1879, 1,941  bales  of  cotton  were  produced  upon  6,674  acres,  and  in 
1 889,  2,390  bales  upon  8,454  acres. 

The  river  is  in  the  coUection  district  of  Elizabeth  City,  N.  0. 
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Money  statement, 

July  1, 1891,  balance  iinexpoiuled $722. 30 

June  30^  1892,  amount  expended  during  liscal  year 132. 45 

July  1,  1892,  balance  unexpended 589. 85 

July  1,  1892,  outstanding  liabilities 6. 00 

July  1, 1892,  balance  available 583. 85 

Amount  appropriated  by  act  approved  July  13,  1892 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 3, 583. 85 

{Amount  (estimated)  required  for  completion  of  existing  project 3, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  ,1  une  30, 1894  *3, 000. 00 
Submitted  iu  compliance  with  reciuiremeuts  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

Piisquot-ank  Biver,  North  Carolina, 

Appropriated — 

March  2,  1829 $80.00 

September  19,  1890 3,000.00 

Expended;  fiscal  year  ending — 

June  30,  1829 t47.25 

June  30, 1891.... 2,340.28 

Freight  transported  during  fiscal  year  ending  June  30, 1891  (150,000  tons)  900^  000. 00 


Lr    4« 

IMPROVEMENT  OF  MACKEYS  CREEK,  NORTH  CAROLINA. 

Mackeys  Creek  flows  into  Albeniarle  Sound  from  its  south  shore  and 
about  0  miles  fiom  the  mouth  of  the  Koauoke  River. 

From  its  mouth,  one-half  mile  up  to  Mackey  Ferry,  the  creek  is  not 
less  than  150  feet  wide  and  12  feet  deep.  The  bar  at  its  mouth  is  about 
2,100  feet  across  and  has  a  narrow  and  somewhat  circuitous  channel, 
with  a  least  depth  of  about  7  feet,  there  being  no  tide  in  the  sound, 
except  from  winds  which  produce  oscillations  of  about  2  feet. 

Mackey  Ferry  is  the  terminus  of  a  railroad  running  39  miles  south 
into  the  lumber  region  about  Pungo  River.  Cars  carrying  cypress 
shingles,  passengers,  and  mail  are  towed  on  flatboats  from  the  ferry 
about  9  miles  across  the  sound  to  Edenton,  whence  they  continue  by 
railroad  70  miles  farther  to  Norfolk.  The  flatboats  make  from  one  to 
two  round  trips  daily.  To  facilitate  the  towing  of  them  across  the  bar 
the  present  project  was  adopted  in  1889  to  dredge  a  channel  through 
it  9  feet  deep,  100  feet  wide,  and  2,100  feet  long,  at  an  estimated  cost  of 
$15,000,  which  sum  was  appropriated  therefor  by  the  act  of  September 
19,  1890. 

Contract  was  entered  into  with  the  Alabama  Dredging  and  Jetty 
Company,  Mobile,  Ala.,  April  7,  and  approved  April  10,  for  dredging, 
at  20  cents  per  cubic  yard,  measured  in  scows,  to  be  commenced  by 
October  17, 1891,  and  completed  by  April  23, 1892.  March  4- the  con- 
tract  was  extended  90  days  to  July  22, 1892. 

Dredging  was  commenced  February  13, 1892,  and  to  the  date  of  this 


*  For  removing  snags  which  somewhat  obstruct  channel  below  lower  mouth  of 
Turners  Cut. 

t  Balance  of  $32.75  turned  over  to  surplus  fund. 


^--».  «o  P'.v.Bf  5«5  ft»m  ,1,.^ 
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mPROVEMENT  OF  OCRACOKE  INLET,  NORTH  CAROLINA. 

Ocracoke  Inlet  from  the  Atlantic  Ocean  to  Pamlico  Sound  through 
the  narrow  sand  bank  separating  them,  is  WSW.  about  2oJ  milen  and 
15  miles  respectively  from  Cape  Uatteras  and  Hatteras  Inlet,  and  about 
34  miles  NE.  from  Cape  Lookout. 

Hatteras  and  Ocracoke  inlets  are  the  two  most  important  openings 
through  the  sand  bank  with  navigable  channels  from  the  ocean  to  the 
sound.    The  channels  on  their  ocean  bars  are  changeable. 

Begarding  Hatteras  Inlet,  it  is  stated  in  the  Atlantic  Coast  Pilot: 

In  January^  1884,  there  ^aa  but  13  to  14  feet  on  the  bar  at  low  water.  At  times 
but  10  feet  can  be  carried  over  it,  bat  at  other  times  as  much  as  15  feet  at  low  water 
will  be  foand.  *  *  *  The  communication  of  the  inlet  with  the  sound  is  through 
shallow  swash  channels  across  the  inner  bar  or  bulkhead. 

Through  their  inner  channels,  which  are  changeable,  although  less  so 
than  on  the  outer  bar,  it  is  stated  in  the  Coast  Pilot  that  7  feet  may  be 
ordinarily  taken  at  high  water,  and  that  the  ifsmge  of  tides  is  1.9  feet. 

At  Ocracoke  Inlet,  by  the  Atlantic  Coast  Pilot,  "  in  January,  1884, 
there  was  15  feet  on  the  bar  at  high  water." 

According  to  the  Coast  Pilot,  in  1884,  from  within  the  bar  there  could 
be  taken  at  high  water  6^  feet  through  the  northerly  of  the  two  chan- 
nels over  the  bulkhead  into  the  sound,  and  4^  feet  through  the  southerly 
branch  or  slough. 

By  a  survey  made  in  1891  for  the  preparation  of  the  project  for  the 
improvement,  the  depth  in  the  channel  on  the  outer  bar  was  not  less 
than  14  feet  at  mean  low  water,  and  through  the  two  chann^Js  thence 
into  Pamlico  Sound  "  from  4  to  6  feet."  The  range  of  tides  on  the 
bar  is  3  feet;  at  the  anchorage  within  it  is  1^  feet,  and  at  the  end  of  the 
southerly  channel  near  the  sound  1.2  feet. 

In  the  Annual  Eeport  of  the  Chief  of  Engineers,  1889,  page  1122,  it 
is  stated: 

Under  the  influence  of  storms  the  ocean  bar  of  Hatteras  Inlet  is  reported  as  being 
sometimes  better  and  sometimes  worse  than  Ocracoke;  but  the  advantage  is  reported 
as  returning  soon  to  Ocracoke  both  as  to  depth  and  permanency  of  direction  of  the  bar 
channel. 

It  appears  from  House  Ex,  Doc.  No.  64,  Forty-eighth  Congress,  first 
session,  page  43,  that  in  1828  vessels  drawing  9  feet  could  pass  in  from 
the  ocean  at  low  water,  but  that  the  channel  inside  was  not  practicable 
for  vessels  drawing  more  than  5  feet,  and  that  between  1826  and  1837 
the  sum  of  $133,732.40  was  expended  <4n  deepening  one  of  the  channels 
from  Pamlico  Sound  to  the  Inlet,  during  which  time  an  increase  of 
about  3J  feet  of  water  was  obtained  with  at  first  great  promise  of  per- 
manence." The  following  is  further  quoted  from  that  document  regard- 
ing the  improvement  at  Ocracoke  Inlet  at  that  time: 

In  1836;  to  prevent  the  formation  of  a  shoal  that  had  began  to  form  at  the  outlet 
of  the  dredged  channel,  resort  was  had  to  a  iettv  for  the  concentration  of  the  current. 
This,  when  nearly  completed,  was  materially  lujured  by  a  violent  storm  in  August, 
1837. 

The  continued  shoaling  of  the-  dredged  channel  and  the  destruction  of  this  jetty 
eventually  led  to  the  final  abandonment  of  the  work. 

Between  the  years  1830  and  1835  the  benefit  to  commerce  was  a  material  increase 
in  the  number  of  vessels  seeking  this  outlet  from  North  Carolina  ports  to  the  sea. 

A  very  large  part  of  the  water  traffic  from  the  Roanoke,  Pamlico  and 
Tar,  and  Neuse  rivers,  and  Albemarle  and  Pamlico  sounds,  into  which 
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they  flow,  DOW  passes  in  boats  not  exceeding  about  7  or  8  feet  draft 
through  the  Albemarle  and  Chesapeake  Canal  to  Norfolk. 

The  object  of  the  improvement  of  Oeracoke  Inlet  is  to  give  vessels  of 
9  feet  draft  which  can  reach  it  from  Albemarle  Sound  and  the  Lower 
Eoanoke,  and  of  greater  draft  which  can  reach  it  from  the  Lower  Neuse 
and  Pamlico  rivers,  direct  access  to  the  ocean,  and  also  to  enhance  its 
value  as  a  harbor  of  refuge  for  coasting  vessels. 

Pursuant  to  the  act  of  August  11, 1888,  an  examination  was  made, 
and  on  March  13,  1889,  a  project  was  submitted  by  the  officer  then  in 
'  charge  for  improving  the  southerly  channel  into  the  sound  by  dredging 
a  cut  100  yards  wide  through  the  shoals  at  an  estimated  cost  of  $100,000 
if  10  feet  de«p,  of  $190,000  if  13  feet  deep,  and  of  $280,000  if  15  feet 
deep;  in  addition  to  which  the  estimate  embraced  $320,000  for  "such 
protecting  work"  as  "may  possibly  prove  necessary"  to  maintain  the 
dredged  channel,  the  aggregate  estimated  cost  "of  dredging  and 
diking"  being  $600,000. 

The  act  of  September  19, 1890,  appropriated  $90,000  for  the  improve- 
ment. The  inlet  within  the  banrwas  surveyed  by  First  Lieut.  Mason 
M.  Patrick,  Corps  of  Engineers,  in  January  to  May,  1891.  Contract 
with  the  Alabama  Dredging  and  Jetty  Company  was  entered  into 
November  28  by  the  officer  then  in  charge,  and  approved  December  4, 
1891,  for  dredging  to  the  depth  of  12  feet "  to  the  extent  of  about 
$75,000  worth  of  work,"  to  commence  on  or  before  May  7, 1892,  and  to 
be  completed  January  23, 1893.  May  10, 1892,  the  contract  was  ex- 
tended for  work  to  commence  June  6, 1892,  and  June  11, 1892,  and  it 
was  again  extended,  the  work  to  be  commenced  by  August  3, 1892,  and 
to  be  completed  by  April  7, 1893. 

April  2, 1892,  the  district  engineer  was,  upon  the  recommendation  of 
the  Division  Engineer,  ordered  by  the  Chief  of  Engineers  to  submit  a 
special  report,  "  with  estimates  of  the  costs  of  obtaining  and  maintain- 
ing depths  of  10, 12, 14,  or  15  feet  at  low  water,  with  his  views  as  to  the 
present  and  prospective  requirements  of  the  situation." 

A  large  number  of  circulars  has  been  issued  to  secure  information, 
especially  as  regards  the  usefulness  of  the  inlet  as  a  harbor  of  refuge, 
for  the  preparation  of  this  report,  which  will  be  submitted  early  in  the 
ensuing  fiscal  year. 

This  inlet  is  in  the  collection  district  of  Pamlico,  N.  C. 

Money  statement 

July  1,  1891,  balance  unexpended $88, 274. 29 

June  30,  1892,  auiount  expended  during  ii.sciil  year 404. 67 

July  1,  1892,  balance  unexpended 87, 869. 72 

July  1,  1892,  outstanding  liabilities $95.  5(5 

July  1,  1892,  amount  covered  by  uncompleted  contracts 75, 000. 00 

75,095.56 

July  1,1892,  balance  available 12,774.16 

Amount  ajipropriated  by  act  approved  July  13,  18i>2 15, 000. 00 

Amount  available  for  fiscal  ycir  ending  June  30,  1893 27, 774. 16 

■■■■      -,.  I  ■■!■        —        ■         m 

Amount  (estimated)  required  for  comjdetion  of  exiHtin^  project (*) 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  end  ing  .1  iiue  30, 1894        (*) 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  Jind 
harbor  act«  of  1866  and  1807. 


*  No  estimate  and  recommendation  for  further  ap]»ropriations  can  be  submitted 
until  the  further  examination  of  the  ]>roJeet  and  of  the  present  and  prospective  re- 
ciuirementfl  of  navigation  reqnired  by  indorrsement  from  ollice  of  Chief  of  Engineers 
April  2,  1892,  has  been  made. 
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Ahtiract  of  propoaaU  for  dredging  in  Ocracoke  Inlets  North  Carolina,  received  in  response 
to  advertieement  dated  September  5,  ISOl,  and  opened  at  IS  o'clock  m.,  October  .?<?,  1891, 
by  Capt,  W.  H.  Jiixby.  Corps  of  Engineers, 


No. 


1 
2 


4 
5 


Xanic  and  ad«lro«8  uf  bidder. 


P.  Sasford  Ros.^,  Jersey  City.  K.  J 

AmericAD  Dredging  Co.,  riiiladelphia.  Vn    . . . 

Chester  T.  Caler,  Norfolk,  Va 

Moore  &  W  rieJit,  Portland,  Me 

Alabama  Dreclging  and  Jetty  Co.,  Muliilo.  Ala 


_  ,     , . .  j             Komarks. 
Price  bid _^ 

per  cubic       fro.«««, 
yard  in         Towm 

within- 


acows. 


Weekly 
'  progress. 


Cents. 


34 
30 

41 

31 
17 


90  days  . 
60  days*. 

i  200  days  . 

6  months. 
150  days . 


Oubie  yards. 
7,200 
7.500 
7,000 
to  10,  (KX) 
R,0()0 
12,000 


I 


Kecommcnded  for  award  to  No.  5,  Ahibaiiia  Dredgiug  and  Jetty  Company. 


Ocracoke  Inlet,  Xorth  Carolina, 

Ap  propri  ated — 

March  120, 1826,  f«  March  3. 18.'J7 $133,750.00 

iS«ptember  19, 1890 90,000.00 

Expended  fiscal  year  ending — 

June  30, 1826,  to  1837 *1.S3,732.46 

Jono  30,1891 1,747.71 

Freight  transported  during  fiscal  year  ending  Jnne  30, 1891  (15, 000  tons).  9, 300. 00 


L  6. 


IMPROVEMENT  OF  FISHING  CREEK,  NORTH  CAROLINA. 

Fishing  Creek  is  a  tributary  to  the  Tar  Eiver,  which  it  joins  56 
miles  above  Washington,  N.  O.,  and  96  miles  above  the  river  mouth  at 
Albemarle  Sound. 

From  its  mouth  38  miles  up  to  Bellamys  Mills  its  slope  is  gentle  and 
its  depth  about  *  feet  at  ordinary  stages,  but  it  is  so  much  obstructc^d 
by  snags,  logs,  and  leaning  trees  that  it  is  unnavigable,  and  one  has,  in 
places,  to  pick  his  way  over  it  even  in  a  skifif. 

It  flows  through  a  country  in  part  cultivated,  in  part  cleared  but  not 
cultivated,  and  in  part  forest,  which  contains  a  considerable  quantity 
of  valuable  timber,  gum,  cypress,  hickory,  oak,  and  ptne. 

At  Bellamys  Mills  the  stream  is  crossed  by  a  dam  160  feet  long  und 
12  feet  high,  over  which  an  average  depth  of  12  inches  of  water  is  said 
to  be  discharged  throughout  the  entire  year. 

The  project  of  1889  is  to  clear  the  creek  of  snags,  logs,  and  over- 
hanging trees,  from  its  moutli,  38  miles,  to  Bellamys  Mills,  at  a  cost 
roughly  estimated  at  $25,000. 

By  the  act  of  September  19, 1890,  the  sum  of  $10,000  was  appropri- 
ated for  beginning  the  improvement,  with  the  proviso — 

That  no  part  of  this  sum  shall  be  expended  until  the  bridges  over  that  part  of  said 
river  to  be  improved  have  been  removed  or  suitable  draws  provided  in  same  so  as 
not  to  obstruct  the  navigation  of  said  river. 

The  creek  is  crossed  by  nine  county  bridges  and  one  railroad  bridge, 
all  without  draws.  That  the  appropriation  might  be  lawfully  applied 
to  the  improvement  of  the  creek,  the  owners  of  the  bridges  have  been 


*  Balance  of  $18.00  turned  over  to  surplus  fund. 
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requested  to  provide  draws  in  them.  This  request  has  not  be«i  com- 
plied with,  and  the  money  has  not,  therefore,  beeome  applicable  to  the 
improvement  of  the  creek  to  June  30, 1892,  and  no  work  whatever  has 
been  done  upon  it.       ♦ 

The  appreciable  benefit  of  clearing  out  Fishing  Creek,  which  can  be 
done  principaUy  with  mules  without  a  plant,  will  be  restricted  to  a 
section  of  country  extending  but  a  short  distance  from  its  bauks^  and 
creeks  as  important  are  very  numerous  in  the  United  States. 

The  crock  is  in  the  coUection  district  of  Pamlico,  N.  O. 

Money  Hfaten\ent, 
July  1, 1891,  balance  unexpended $10,000.00 

July  1, 1892,  balance  unexpended 10,000.00 

Amount  app]:t)priated  by  act  approved  July  13, 1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 15, 000. 00 


{Amount  ^estimated)  required  for  completion  of  exiBting  project 10,  000. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  *10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Fishing  Creek,  North  CaroUnm. 
Appropriated  September  19,  1890;  $10;000. 


L7. 

IMPROVEMENT  OF  PAMLICO  AND   TAR  RIVER,  INCLITDINO  TAR  RIVER 
FROM  TARBORO  TO  LIFILE  FALLS,  NORTH  CAROLINA. 

The  two  names  desipiate  one  river. 

From  its  mouth  in  Pamlico  Sound  up  37  miles  to  Washingto^^  ^-  C., 
it  is  a  broad  estuary  and  is  called  the  Pamli(-o.  Above  Washington  it 
soon  narrows,  becomes  more  distinctly  fluvial  in  chara<jter,  and  is  called 
the  Tar  to  its  source. 

Appropriation*  tor  the  two  sections  were  made  separately  prior  to 
1880,  and  in  one  item  since  that  date. 

It  rises  near  the  easterly  verge  of  the  undulating  or  hilly  section  of 
North  Carolina,  and  flows  between  the  Roanoke  and  the  Neuse  across 
the  level  expanse  of  pine  forests,  differing  little  trom  those  streams  in 
its  characteristics.  From  the  falls,  or  rapids,  at  Rocky  Mount  to  the 
Sound  its  length  is  127  miles. 

Its  bed  is  generally  of  sand  and  soft  material. 

It  flows  at  a  distance  of  from  13  to  25  miles  from  the  Roanoke  on  the 
north,  and  of  18  to  38  miles  from  the  Neuse  on  the  south. 

Between  Rocky  Mount  and  Tarboro  it  is  tortuous,  the  distiince  by 
river  being  42  miles,  while  by  an  air  line  it  is  only  14  miles. 

Freshets  are  frequent  and  sudden,  having  an  extreme  recorded  rise 
of  20  feet  at  Rocky  Mount,  22  feet  at  Greenville,  and  about  6  feet  at 
Washington. 


\  *  This  Hiim  of  $10,000  can  bo  advantageously  applied  in  the  officient  and  economical 

jj  performance  of  the  work,  but  it  Ib  not  to  be  understood  that  it  <'au,  iu  thu  opiuiuu  of 

•  the  district  englneor,  be  apx)licd  with  proiit  to  the  United  States. 
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Near  its  mouth  the  lunar  tides  range  about  12  inches,  but  are  in- 
creased to  2  feet  or  more  by  the  wind. 

Its  width  increases  from  one-half  mile  at  Washington  to  4  miles  at 
its  mouth. 

When  the  United  States  commenced  to  imi)rove  the  river  in  1877  the 
channel  contained  the  following  obstructions  placed  in  it  during  the 
war:  First,  at  Hills  Point,  about  6  miles  below  Washington,  four  rows 
of  piles,  the  two  lower  rows  being  about  10  feet  apai*t,  and  the  two  up- 
per rows,  driven  in  like  manner,  150  yards  from  them ;  all  were  cut  oflF 
5  feet  below  water.  Second,  a  short  distance  below  Washington  by  two 
more  rows  of  piles  driven  about  one-quarter  of  a  mile  apart.  Third, 
about  one-quarter  of  a  mile  below  Sparta  by  two  ligbters  sunk  in  the 
channel,  and  fourth^  1  mile  below  Tarboro  was  the  wreck  of  the 
steamer  Oregon. 

Above  Washington  the  river  was  obstructed  by  snags,  logs,  and 
stumps  in  its  channel,  and  by  trees  overhanging  from  its  banks. 

Its  depth  gradually  diminished  from  21  feet  at  its  mouth  to  8  feet 
immediately  below  the  bar  at  Washington,  which  extended  7,400  feet 
below  the  lower  wharf  of  the  town,  and  upon  which  the  depth  at  low 
water  was  5  feet  at  a  point  half  a  mile  below  the  wharf,  and  at  other 
points  6 J  to  7  feet,  with  intervals  where  the  depth  was  8  feet,  but  all 
of  which  were  much  diminished  by  the  eflfect  of  the  wind. 

From  Washington  up  48  miles  to  Tarboro  the  available  depth  is  re- 
ported to  have  been  2  to  3  feet  eight  months  annually. 

The  projects  of  1875  to  secure  by  dredging  and  removal  of  war  ob- 
structions a  clear  and  safe  channel  9  feet  deep  at  low  water  up  to 
Washington,  and  of  1879  to  clear  a  channel  60  feet  wide,  3  feet  deep 
at  low  water,  22  miles  to  GreenviUe,  and  20  inches  deep  at  low  water 
66  miles  farther  to  Eocky  Mount,  by  removing  war  obstructions,  snags, 
logs,  stumps,  and  overhanging  trees,  have  been  continued  without 
modification. 

Since  the  commencement  of  the  improvement  in  1877  the  work  accom- 
plished has  embraced  the  removal  of  all  the  war  obstructions  from  the 
channel;  the  dredging  in  1877  and  1878  through  the  sand  shoal  imme- 
diately below  Washington  of  a  channel  175  feet  wide  and  9  feet  deep 
at  ordinary  low  water,  *' to  give  8  feet  when  the  northwest  winds  caused 
extreme  low  water;''  the  dredging  in  1878  to  1882  of  a  channel  the 
same  depth  108  feet  wide  through  the  shoal  about  1  mile  below  Wash- 
ington by  the  removal  of  about  1  foot  of  sand  and  mud  and  of  large 
masses  of  roots  and  stumps  beneath  it;  the  construction  in  1880  to 
1884  along  19  miles  of  river,  from  a  point  9  miles  below  to  a  point  28 
miles  below  Tarboro,  of  upwards  of  42  jetties,  mostly  of  sheet  piling, 
and  in  some  instances  of  logs  and  brush,  aggregating  6,684  linear 
feet;  the  clearing  of  the  channel  of  snags,  logs,  and  stumps,  and  the 
banks  of  leaning  trees  from  Washington,  89  miles,  to  Rocky  Mount. 

A  preliminary  examination  made  by  First  Lieut.  Mason  M.  Patrick, 
Corps  of  Engineers,  in  November,  1890,  and  survey  by  Assistant  Engi- 
neer Charles  Humphreys,  October,  1890,  to  January,  1891,  of  the  shoals  at 
and  1  mile  below  Washington,  show  the  channels  dredged  through 
them  in  1877  to  1882  to  have  shoaled  from  1  foot  to  1.9  feet  by  deposit, 
principally  of  soft  mud  and  sand,  reducing  the  depth  of  the  channel 
to  a  minimum  of  about  7  feet  at  low  water. 

In  his  supplemental  report  of  February  21,  1891,  based  upon  this 
survey,  my  predecessor,  Capt.  W.  H.  Bixby,  ('ori)s  of  Iiiiiginec^s,  rec- 
ommended redredging,  straightening,  and  widening  this  channel  to  the 
depth  of  9  feet  and  width  of  200  feet,  by  the  removal  of  113,222  cubic 
yards,  at  an  estimated  coat  of  $45;000. 
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During  the  fiscal  year  ending  »Tune  30,  1802,  the  channel  was  cleared 
of  snags,  logs,  and  stumps,  and  the  banks  of  leaning  and  overhanging 
trees  from  the  falls  at  Rocky  Mount  down  40  miles  to  Tarboro.  and  from 
Tarboro  28  miles  below  it  was  fairly  cleared  of  snags,  logs,  and  stumps, 
as  well  as  leaning  trees  which  have  accumulated  since  the  last  opera- 
tions upon  it.  The  number  of  snags,  etc.,  removed  and  details  of  work 
done  will  be  found  in  the  appended  report  of  Assistant  Engineer  W. 
H.  Chadbourn,  jr.,  who  has  been  in  immediate  charge  of  the  work  since 
the  death  of  Mr.  Robert  Ransom  January  14, 1892,  under  whose  imme- 
diate sui^ervision  the  improvement  had  been  for  several  years  past. 

At  the  date  of  this  report  the  minimum  depth  in  the  channel  on  the 
shoals  at  and  1  mile  below  Washington  is  about  7  feet;  at  R«d  Banks, 
20  miles  above  Washington  and  2  miles  below  Greenville,  there  is  a 
shoal  which  is  very  troublesome  to  steamers  at  low  water,  and  at  the 
mouth  of  Jerrys  Creek,  43  miles  above  Washington  and  5  miles  below 
Tarboro,  for  a  distance  of  350  feet  there  is  a  shoal  with  a  minimum 
depth  of  1  foot  at  low  water;  the  channel  is  well  cleared  of  snags,  logs, 
and  stumps,  and  the  banks  of  overhanging  trees  from  Rocky  Mount 
down  about  GS  miles  to  a  point  within  20  miles  above  Washington, 
whence  to  Washington  it  is  quite  badly  obstructed.  The  work  of  re- 
moving these  snags  is  in  progress  at  the  close  of  the  fiscal  year. 

A  draw  is  now  being  placed  in  the  railroad, bridge  at  Tarboro,  but 
there  is  one  highway  bridge  at  Tarboro  and  tw^o  between  Tarboro  and 
Rocky  Mount  without  draws. 

The  river  above  Tarboro  is  at  present  navigated  only  by  a  steam  flat- 
boat  owned  by  the  Farmers'  Oil  Mill  Company,  w  hich  makes  about  two 
round  trips  weekly  between  the  cotton-seed  oil  mills  of  that  company 
about  3  miles  above  Tarboro  and  Washington,  carrying  cotton  seed 
upstream  and  oil  downstream.    Its  capacity  is  about  50  tons. 

The  four  principal  towns  on  tbis  river  by  the  census  of  1890  are  Rocky 
Mount  at  the  falls,  having  a  pojiulation  of  816;  Tarboro  with  a  popula- 
tion of  1,924;  Greenville  with  a  population  of  1,937,  and  Washington 
with  a  population  of  3,54o. 

From  the  census  of  1890  it  appears  that  in  the  three  counties  of  Edge- 
combe, Pitt,  and  Beaufort  there  were  grown  in  1879, 47,150  bales  of  cot- 
ton from  94,812  acres,  and  in  1889,  31,032  l)ales  from  108,709  acres. 

On  account  of  the  indefinite  extent  of  the  work,  the  unc-ertainty  as 
to  the  locati<ni  and  time  when  it  should  be  done,  and  the  frequent  iii- 
terrupti(ms  by  freshets,  the  work  was  done  by  hired  labor  and  the  use 
of  United  States  plant. 

The  river  is  in  the  collection  district  of  Pamlico,  N.  C. 

Money  statement 

July  1,  1891,  balance  unexpended $9, 256. 21 

Julie  30,  1892,  amount  expended  duriii <^  lisfjil  year 6, 148. 39 

July  1,  1892,  balance  unexpended 3,107.82 

July  1,  1892,  outstanding  liabilities 832.67 

July  1,  1892,  balance  available 2, 275. 15 

Amount  appropriated  by  act  approved  J ul y  i:i,  1892 10, 000. 00 

Amount  available  for  fiscal  year  eudin ^c  June  30, 1893 12, 275. 15 


< 


'Amount  (estimated)  rc<|nircd  for  c«»ni|detion  of  cxistinLr  i»roj(>ct 42, 000. (X) 

Amountthatcanbci»r()fital>ly  cxiciidrd  in  fiscal  y»'aroiidin^.luno30, 1894    42j000, 00 
Submitted  in  compliance  with  n«]!iiri'nicnU  of  sections  2  of  river  and 
harbor  acts  of  1866  and  18G7, 
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REPOKT  OF  ASSISTANT  ENGINEER  W.    H.   CliAl>BOt'iiN,   JR. 

United  States  Engineer  Office, 

Beaufort,  N,  C,  June  SO,  189S, 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  on  the  Pam- 
lico and  Tar  rivers  for  the  tiscal  year  ending  June  30,  1892: 

Three  holsters  and  ncce«8ary\iuart«»rs  and  flats  were,  on  October  13  to  18,  1891. 
towed  from  Biddies  Lauding  on  Neuse  River  to  Tarboro,  on  Tar  River,  and  on  23d 
of  same  month  work  of  wnr])ing  plant  to  Rocky  Mount  (88  miles  above  Washington 
and  head  of  navigation)  was  commenced,  the  plant  removing  from  the  stream  the 
worst  obstmetions  as  it  went  up. 

On  account  of  low  water  in  tlie  river  the  plant  did  not  reach  Rocky  Mount  until 
December  4,  1891,  and  on  account  of  high  water  laid  up  till  January  26,  1892,  since 
which  time  it  has  worked  downstream  €i  miles,  removing  to  June  30,  1892: 

From  the  channel : 

Two  thousand  one  hundred  and  sixty -one  large  snags,  343  stumps,  1,315  trees,  40 
cords  small  snass,  and  729  logs;  and 

From  the  banKs : 

Nineteen  stumps,  623  cords  small  brush,  1,651  trees  cut  and  pulled  back,  2,015  logs 
cnt  and  pulled  back,  and  517  trees  trimmed. 

Water-gauge  observations  have  been  kept  at  Rocky  Mount  during  the  year,  and 
at  Tarboro  since  May  8,  1892. 

The  result  of  the  season's  work  is  a  very  fair  channel  from  Rocky  Mount  to  Tar- 
boro', and  a  thoroughl3''  cleared  channel  from  Tarboro  to  within  24  miles  of  Wash- 
ington, being  the  part  of  the  river  most  obstructed. 

The  river  between  Tarboro  and  Rocky  Mount  is  obstructed  by  four  bridges  with- 
out draws,  two  of  which  at  Tarboro  are  sufficiently  high  to  permit  small  boats  to 
pass  under  at  ordinary  stages  of  water.  One  of  the  bridges  is  now  being  rebuilt 
w^ith  a  drawspan. 

It  is  recommended  that  no  further  money  be  expended  above  Tarboro  until  the 
river  is  unobstructed  by  bridges  and  there  is  some  navigation  there. 

It  is  believed  that  no  funds  will  be  required  to  clear  the  river  between  Tarboro 
and  Washington  during  the  next  two  years,  and  it  is  therefore  recommended  that 
any  further  appropriation  be  applied  to  dredging  below  Washington,  and  it  isui'ged 
that  a  sufficient  amount  be  appropriated  to  complete  the  project  at  once. 

It  will  then,  probably,  be  desirable  to  do  some  jettying  between  Tarboro  and 
Greenville. 

The  following  steamers  are  engaged  in  the  commerce  of  the  river,  besides  many 
Bail  vessels :  'Hie  steamer  Famlico,  254  tons,  made  live  trips  during  the  year  from 
Washington  to  Norfolk  and  return.  The  steamer  Annie,  246  tons,  made  fifteen  trips 
darinff  uie  year  from  Washington  to  Norfolk  and  return.  The  steamer  Vesper,  292 
tons,  has  been  making  one  trip  per  week  since  December  1,  1891,  from  Washington 
to  Norfolk.  The  steamer  Albemarle,  about  500  tons,  has  been  making  two  trips  per 
week  since  November  1,  1891,  between  Washington  and  Norfolk.  The  steamer  Alpha, 
233  tons,  and  Beaufort,  385  tons,  run  irregularly  from  points  on  Lower  Pamlico  to 
Washington  and  Norfolk,  The  steamer  Greenville,  68  tons,  made  three  trips  per  week 
between  Washington  and  Tarboro  during  part  of  the  year.  The  steamer  B,  L, 
Meyers,  128  tons,  makes  three  trips  per  week  from  Washington  to  Tarboro  when 
height  of  water  permits,  and  when  not,  to  Greenville,  or  as  far  as  she  can  go.  The 
steamer  Delta,  86  tons,  has  made  irregular  trips  on  the  river.  The  steamer  Beta,  57 
tons,  has  done  the  same. 

The  steam  tugs  Edith,  19  tons,  E,  S.  Whittalcer,  25  tons,  Geo.  M.  Hill,  26  tons,  J.  W, 
Paxtan,  27  tons,  Josie,  10  tons,  Lizzie  Maeaey,  23  tons,  have  towed  on  the  river. 

The  expenses  of  the  year  have  been : 

Repairs  to  plant •* $57. 83 

Purchase  of  property 10.50 

Care  of  plant  laying  up *. 103. 40 

Water-guage  observations 84. 00 

Superintendence  and  office  expenses 971 .  55 

Labor,  supplies,  towing,  etc 5, 410. 92 

Total 6,638.20 

The  operations  on  the  river  were  under  the  immediate  charge  of  Overseer  Eugene 
J.  Bell,  who  has  rendered  most  faithful  and  efficient  service  and  has  my  thanks  for 
his  untiring  work. 

Very  respectfully,  your  obedient  servant, 

Wm.  H.  Chadbourn,  Jk., 

27.  S,  Assistant  Engineer, 
Maj.  W.  S.  Stanton, 

Corps  of  Engineers,  U,  S,  A, 

iSNa  92 71 
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COMMERCIAL  STATISTICS. 


The  commerce  for  the  year  ending  December  31,  1891,  is  estimated  as  follows: 


Class  of  goo<l8. 


Cotton  and  products  — 

Tobacco 

Kicc 

Grains  and  foraj^o 

Vegetables  and  truck. . . 
Live  stock  and  producta 

I^'isb,  oysters,  etc 

Naval  stores 

Lumber  and  products . . . 

Coal  and  minerals 

FertiliEers 

Machisery 

General  merchandise  . . . 


Total 


Exports. 


$1,000,000 

130.000 

20,000 

3.000 

130, 000 

6.000 

150.000 

15,000 

1,000,000 


200,000 


Imports. 


$5,000 

i6,'666" 


5,000 

100,000 

100.000 

2,000,000 


2,654,000       2,220,000 


Total 


$1, 000. 000 

130,000 

20,000 

8.000 

130,000 

16.000 

150,000 

15,000 

1,000,000 

5,000 

100.000 

100,000 

2, 200, 000 


4,874,000 


Tonnage. 


7,000 

150 

500 

250 

4.500 

200 

8,000 

LOOO 

150,000 

1,000 

2,000 

1,000 

20,000 


195,600 


The  above  statistics  are  based  mainly  upon  reports  of  Assistant  Engineer  William 
H.  Chadboum,  jr.,  made  after  much  cori'espondence  and  conversation  with  steamboat 
captains  and  agents,  custom-house  officials,  and  prominent  shippers  and  merchants. 


Pamlico  and  Tar  rivers,  North  Carolina, 


APPEOPRIATED. 


Date. 


July  4,  1836.  to  July  7, 1838 

August  14, 1876 

March  3, 1879  . . ; 

June  14, 1880 

March  3, 1881 

August  2, 1882 

July  5, 1884 

August  5, 1886 ^.. 

August  11, 1888 

September  19, 1890 


Amount. 

-A.ggregat«. 

$10, 000 

$10,000 

15, 000 

15.000 

6,000 

21.000 

9,000 

30.000 

8,000 

38.000 

10,000 

48,000 

5,000 

&8,000 

5.000 

58,000 

10,000 

68.000 

10,000 

78.000 

EXPENDED. 


FlHcal  year  ending  Juno  30 — 


1837  to  1839 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 , 

1885 

1886 

1887 

1888 

1889 

1890 

1891 


$10,000.00 
363. 96 
12,666.47 
1, 209. 80 
6, 605. 16 
8, 392. 24 
6, 794. 00 
3,932.75 
5, 802. 86 
4,870.77 
2, 414. 23 
8, 161. 28 
1. 663. 72 
6,832.20 
1,619.37 
2,565.23 


Aggregate. 


$10,000.00 
36S.96 
12,029.43 
14,139.23 
20,744.89 
29, 136. 63 
35,930.72 
30,863.47 
46,666.33 
50,537.10 
52,951.33 
66. 112. 61 
57, 776. 83 
64,608.53 
06,227.90 
68,793.18 
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Pamlieo  ami  Tar  rlrerSf  Xorth  Carolina — Oontiuued. 
FREIGHT  TllAXSPORTED. 


Fiscal  year  eodintr  June  30-> 


1876. 

1878. 
1887. 
1888. 
1889. 
1890. 
1891. 


Tons. 


21,000 


A'jiliic. 


,t 


277, 832 


$500,000 
2, 190. 000 
2, 3a6. 70J 
2, 868, 744 
4,  &42, 090 
4.670,810 
6, 742, 475 


List  of  steamers  itavigating  the  Pamlico  and  Tar  rivergy  Narth  Carolina,  in  the  fiscal 

year  ended  June  30 ^  ISO?. 


Names  of  steamers. 


Pamlloo 

Annie 

Vcnper 

Albemarle 

Alpha  

Beaufort 

Greenville 

B.L.Hyer8 

Delta 

Beta 

Edith* 

B.T.Whitfftker* 
6^.  M.  Hill*.... 
J.  W.Paxton*... 

Joale* 

UzzieMassey*.. 


Net 
tonnage. 


254 
240 
292 
37.60 
233 

385 
68 

128 


80 
57 
10 
25 
26 
27 
10 
23 


'From— 


Washington 

.\\V.'a\o\'.'.\\V.\'.''. 

do 

On  lower  Pamlico. 


To- 


do 


Norfolk 

do 

do 

do 

Watihuii'tun  aud  Nor- 
folk. 
do 


Number  of  trips 
yearly. 


Washington Tarboro 


do 


On  river 

do. 

do  . 

do. 

do. 

do- 

do. 

do. 


do 


On  river 

do. 

do. 

do. 

do. 

do. 

do  . 

do. 


Irrf^gular. 


5 

15 
28 
64 


Do. 

3  trips  per  week 
part  of  year. 

3  trips  uer  week 
when  height  of 
water  permits. 

Irrei 


lO. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Tugboats. 


L8. 


nCPBOYEMENT  OP  OONTENTNIA  OBEEK,  NORTH  CAROLINA, 

It  is  the  largest  tributary  to  the  Neuse  River,  into  which  it  flows 
from  the  left  bank  32  miles  above  Newbern. 

At  Stantonsburg,  63  miles  by  river  (30  by  laud)  from  its  mouth,  the 
Oontentnia  becomes  steeper  in  slope,  narrows  rapidly,  "and  is  totally 
impassable  even  at  mean  low  wat^r;"  thence  to  its  mouth  it  is  very 
toiinious,  and  when  its  improvement  was  coniineuced  by  the  United 
States  in  1881  it  was  "  badly  choked  with  fallen  timber,  sunken  logs, 
and  snags,  also  obstructed  by  sand  bars  and  navigjitiou  rendered  ex- 
ceedingly difficult,  in  many  places  next  to  impossible,  by  the  dense 
overhanging  growth." 

The  iMTOJect  of  1881,  continued  without  modification,  is  to  clear  it  of 
overhanging  trees  and  its  channel  of  snags  and  logs  to  the  depth  of 
not  less  than  3  feet  at  the  flush- water  stages  of  eight  or  nine  months' 
annual  duration,  at  a  cost  estimated  in  1888  at  $77,500. 

At  the  date  or  this  report  by  the  expenditure  of  upwards  of  $48,700, 
the  channel  to  the  depth  of  3  feet  had  been  moderately  well  cleared 
from  the  mouth  33  miles  up  to  Snow  Hill,  and  very  roughly  cleared  the 
remaining  32  miles  to  Stantonsburg. 

The  traffic  on  the  creek  is  by  the  steamer  Laura^  of  21  tons^  making 
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from  tliree  to  five  trips  per  week  to  Snow  Hill,  and  by  the  steamer  Nettie 
W.J  of  36  tons,  making  irregular  trips  to  whatever  point  she  can  get 
freight.  Considerable  lumber  is  reported  to  be  rafted  down  the  creek, 
some  of  which  is  towed  by  the  tug  Swan  to  the  sawmills  at  Newbern. 

The  extent  and  character  of  the  traffic  in  detail  will  be  found  in  the 
appended  table  of  commercial  statistics. 

Work  was  suspended  June  10, 1891,  and  has  not  been  resumed  during 
tiie  fiscal  year  ending  June  30, 1892. 

The  creek  is  now  most  obstructed  near  its  mouth  at  Spring  Slough, 
and  considerably  obstructed  at  other  x>oints  below  Snow  Hill. 

The  $2,500  now  available  will  be  applied  to  improvement  at  these 
points  during  the  ensuing  season  of  low  water. 

A  water-gauge  record  has  been  kept  at  Stantonsburg  throughout  the 
year. 

For  almost  its  entire  course  below  Stantonsburg  the  creek  flows  about 
midway  between,  and  15  to  20  miles  from,  the  Tar  and  Keuse  rivers, 
which  have  been  improved  by  the  United  States  at  a  cost  to  this  date 
of  upwards  of  $65,000  and  $265,000,  respectively. 

If  it  be  the  will  of  Congress  to  continue  at  a  further  estimated  cost 
of  about  $30,000,  and  an  aggregate  estimated  final  cost  of  $77,500,  an 
improvement  so  local  in  its  appreciable  benefits,  the  sum  of  $10,000 
could  be  applied,  so  far  as  regards  the  economical  execution  of  the 
work,  with  advantage  during  the  fiscal  year  to  end  June  30,  1894. 

The  creek  is  in  the  coUection  district  of  Newbern. 

Money  statement 


July  1, 1891,  balance  unexpended $3,588.90 

June  30, 18^,  amount  expended  during  fiscal  year 1, 341. 26 


July  1, 1892,  bahince  unexpended... 
July  1,  1892,  outstanding  habilities. 


2,247.65 
37.10 


July  1, 1892,  balance  available 2,210.55 

Amount  appropriated  by  act  approved  July  18,  1892 7, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1898 9,210.55 

'Amount  (estimated)  required  for  completion  of  existing  project 18, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1894  15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


OOMMBRCIAL  flTATISTIOO. 

The  commerce  for  the  year  ending  December  31, 1891,  is  estimated  M  follows: 


CIam  of  goods. 


Cotton  and  prodacts . . .  . 
Rice 

Grains  and  forase 

Vegetables  and  truck . . . 
Live  stock  and  prodacts 

Kaval  stores 

Lumber  and  products. . . 
General  mercnandiHO  . . . 

Total 


Exports. 


$341,000 

10,000 

1,000 

20,000 

9,000 

3,000 

200.000 

60,000 


634,000 


Imports. 


$000,000 


600,000 


Totals. 


$841,000 

10,000 

1,000 

ao.ooo 

9,000 

3,000 

200,000 

650,000 


1,234,000 


TonnagSi 


8,800 

45 

40 

600 

40 

200 

45,000 

7,000 


65,825 
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Cantentnia  Creek,  2lorth  Carolina. 


APPBOPRIAT£D. 


Date. 


March3,lB8i 

August  2, 1882 

Julys,  1884 

Aiigaat5,1886.... 
August  11, 1888 . . . 
Seirtember  19, 1890 


Aggregate. 


$10,000 
20,000 
25,000 
40,  OiH) 
45, 000 
52,000 


EXPENDED. 


Fiscal  year  ending  June  30— 


1882. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1880. 
1891. 


During 
rear. 


$9, 693. 99 
9, 435.  89 
870. 12 
3, 268.  61 
1,419.08 
9,331.40 
5,529.59  ; 
3.829.34  I 

4,772.98 


Aggregate. 


$9,693.99 

19,129.88 
20,  000. 00 
23, 268.  61 
24,  (>H7.  69 
34, 019.  09 
39, 548. 68 
43, 378. 02 
43. 928.  52 
48, 701. 50 


VREIOHT  TRANSPORTED, 


-Fiscal  year  ending  June  30— 

Tons. 

1885 • 

1887 

1888 

1888 

1890 

1891 

125, 225 

Value. 


$421, 000 

639, 550 

-844,  050 

1, 203, 500 

1,219,350 

1,342,100 


L  9* 

IMPROVEMENT  OF  TRENT  RIVER,  NORTH  CAROLINA. 

The  Trent  is  the  principal  tributary  to  the  Neuse  River,  which  it  joins 
from  the  right  bank  at  Newbem,  N.  C. 

Its  width  is  about  2,000  feet  at  Newbern,  averaging  between  450  and 
2,000  in  the  lower  7  miles,  and  narrowing  to  about  350  feet  in  the  lower 
9  miles,  and  averaging  about  175  feet  thence  to  Pollocksville,  18  miles 
above  ISTewbern,  whence  20  miles  to  Trenton  it  varies  between  about  75  to 
126  feet.  From  Trenton,  39  J  miles  to  the  Upper  Quaker  Bridge  it  varies 
from  10  to  160  feetj  and  averages  about  62  feet. 

Beginning  at  pomts  respectively  27, 32  J,  and  37  J  miles  above  Trenton 
there  are  stretches  of  narrows  through  cypress  swamps,  the  first  3  miles 
in  length,  varying  in  width  from  25  to  70  feet:  the  second  3 J  miles  in 
length,  in  which  the  width  is  10  to  70  feet,  and  the  third  about  2  miles 
in  length,  where  it  is  12  to  dO  feet. 

Its  minimum  depth  at  lowest  stages  is  10  feet  from  Newbern  to  Pol- 
locksville, 6  feet  thence  7  miles  to  Quaker  Bridge,  and  3  feet  thence  13 
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miles  to  Upper  Quaker  Bridge.    It  has  a  iniuimum  depth  in  the  nar- 
rows of  IJ  feet. 

Its  banks  are  quite  variable,  frequently  changing  in  character  and 
height  from  cypress  sw  amps  to  bluil's  above  overflow  where  the  ground 
is  timbered  or  cultivated.  Above  Trenton  these  bluffs  are  of  various 
heights  up  to  60  feet,  and  below  it  they  are  10  to  25  feet  high.  In  the 
lower  9  miles  between  the  bluffs  there  are  salt  marshes. 

Its  bed  is  generally  sandy,  with  occasional  rock  shoals  above  Lower 
Quaker  Bridge,  and  sand  with  mud  toward  and  near  the  mouth. 

Freshets  overflow  its  bottom  lands,  and  had,  during  the  three  years 
of  gauge  observations,  1889  to  1891,  a  recorded  extreme  rise  of  17.6 
feet  at  Trenton,  4.5  feet  at  Pollocksville,  and  5  feet  at  Newbem. 

Tides  are  perceptible  a  considerable  distance  above  its  mouth. 

It  is  quite  tortuous;  the  distance  between  Upper  Quaker  Bridge  and 
Newbem,  between  which  its  length  is  77 J  miles,  being  only  32  miles  by 
an  air  line.    There  are  occasional  groups  of  exceedingly  sharp  bends. 

Pursuant  to  act  of  Congress  of  June,  1878,  the  river  was  surveyed 
fi*om  Newbem  to  Trenton  in  1878. 

Between  Newbern  and  Pollocksville  the  river  was  then  compara- 
tively free  from  obstructions,  and  6  feet  of  water  could  be  carried  at  low 
summer  stages.  Above  Pollocksville,  and  especially  between  the  Lower 
Quaker  Bridge  and  Trenton,  it  was  badly  obstructed  by  large  quanti- 
ties of  snags  in  the  channel,  by  fallen  and  overhanging  trees,  by  occa- 
sional sand  bars,  and  by  one  or  more  ledges  of  rock.  One  steamer  ran 
regularly  to  Pollocksville,  and  one  occasionally  9  miles  farther  to 
Quaker  Bridge,  above  which  navigation  was  conflned  to  flatboats  and 
rafts.  Before  the  river  had  become  so  badly  obstructed  steamers  made 
regular  trips  to  Trenton. 

The  project  of  1879  was  to  secure  a  channel  3  feet  deep  at  extreme 
low  summer  stages  from  Pollocksville  to  Trenton  by  removing  all  ob- 
structions and  dredging  to  the  width  of  50  feet  through  the  shoals;  to 
divert  the  water  from  portions  of  old  river  beds  by  building  400  feet  of 
solid  dike,  to  protect  the  banks  by  000  feet  of  wattle  dam,  and  to  cut  off 
a  bend  4  miles  below  Pollocksville,  at  an  estimated  cost  of  $22,000. 

The  quantities  of  snags  and  logs  in  the  river  proved  so  much  greater 
than  was  expected,  especially  in  the  14  miles  next  below  Trenton,  this 
estimate  was  increased  in  1887  to  $59,000. 

The  project  of  1889  is  to  clear  the  river  for  navigation  by  small  steam- 
boats 33  miles  above  Trenton  and  by  pole  boats  6J  miles  farther  to 
Upper  Quaker  Bridge,  at  an  increased  cost  of  §13,000,  the  estimated 
cost  of  the  project  of  1879  as  extended  in  1889  being  $72,000. 

Work  was  commenced  in  September,  1879,  and  $41,464.06  were  ap- 
plied to  June  30,  1886. 

At  that  date  a  large  number  of  snags  and  logs  had  been  taken  from 
the  channel  and  the  leaning  trees  cleared  from  the  banks  in  the  14 
miles  between  Quaker  Bridge  and  Trenton,  and  the  river  had  been 
cleared  of  snags,  logs,  and  overfianging  growth  to  Trenton  from  its 
mouth;  a  turning  basin  had  been  dredged  at  Trenton  to  6  feet  in  depth 
at  low  water  and  revetted  with  wood ;  from  the  turning  basin  down- 
stream a  cut  4,300  feet  long,  75  feet  wide,  and  3  feet  deep  at  low  water 
had  been  dredged;  other  dredging  had  been  done  on  shoals  between 
Trenton  and  Quaker  Bridge,  and  some  rock  shoals  blasted,  the  whole 
amount  of  dredging  done  in  the  river  aggregating  77,825  cubic  yards 
of  material,  besides  upwards  of  2,000  cubic  yards  of  rock. 
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In  1887  six  shoals  of  sand  aggregating  upwards  of  800  feet  in  length 
had  reformed  in  the  1^  miles  next  below  Trenton. 

In  1889  the  snags  were  removed  to  the  natural  do])th  and  a  width 
of  300  feet  for  a  distance  of  1,700  fe^t  entirely  across  Foys  Flats,  6  miles 
above  Newbem,  and  a  channel  100  feet  wide  and  8  feet  deep  at  dead  low 
water  (equal  to  that  elsewhere  in  the  river  from  Newbern  to  Trenton) 
was  dredged  through  the  flats  by  the  removal  of  14,677  cubic  yards  of 
material,  besides  many  stumps  and  roots. 

In  1891  the  worst  obstructions  of  recent  accumulation  were  removed 
from  the  channel  from  the  mouth  to  Trenton,  and  the  7  miles  of  river 
next  above  Trenton  were  fairly  cleared  by  the  removal  of  a  large  number 
of  snags,  logs,  and  stumps  from  its  channel  and  leaning  trees  from  its 
banks. 

During  the  fiscal  year  ending  June  30, 1892,  the  river  has  been  sur- 
veyed from  Trenton  to  tTpper  Quaker  Bridge,  but  the  funds  available 
have  been  insufiioient  for  other  work  in  improving  it. 

At  the  date  of  this  report,  June  30, 1892,  the  river  below  Trenton  is 
reported  in  veiy  good  condition  with  the  exception  of  logs  lost  from 
rafbs  which  cause  occasional  dangerous  obstructions. 

The  commerce  of  this  river  is  principally  transported  in  one  small  steamboat,  the 
Hincard,  of  63.79  tons,  making,  during  the  basy  season,  say  six  months  of  the  year, 
two  trips  per  week  to  Trenton  and  two  others  to  PoUocksvill^  the  other  six  months 
one  trip  to  Trenton  and  two  to  Pollocksville. 

The  steamer  Trent.  94  tons,  makes  irregular  trips  on  the  river,  and  the  launch 
Bloodgood  and  several  tags  are  employed  occasionally  towing  timber  from  the  upper 
river  to  the  sawmills  near  Newbern. 

The  shoals  which  have  reformed  immediately  below  Trenton  prevent 
steamboats  from  ascending  to  that  place  at  low  water. 

The  part  of  the  river  under  improvement  flows  through  the  middle  of 
Jones  County,  which  has  an  area  of  450  square  miles. 

By  the  United  States  census  its  population  was  7,491  in  1880,  and 
7,403  in  1890.  In  1879  it  produced  4,078  bales  of  cotton  on  8,463  acres, 
and  in  1889,  2,968  bales  on  12,462  acres. 

The  river  is  in  the  collection  district  of  I'amlico,  K.  C. 

Money  statement. 

July  1, 1891,  balance  unexpended $1,640.56 

June  30, 1892,  amount  expended  during  fiscal  year 1, 031. 84 

Jnly  1, 1892,  balance  unexpended 608.72 

July  1, 1892,  outstanding  liabilities 25. 50 

July  1, 1892,  balance  available 583.22 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 5. 583. 22 

f  Amount  (estimated)  required  for  completion  of  existing  project 11, 500. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1894    10, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 
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COMMERdAL   STATISTICS. 


The  commerce  for  the  year  eudiDg  December  31,  1891,  is  estimated  as  follows 


Class  of  goods. 


Cotton  and  prodncts 

Tobacco 

Rice 

Grains  and  forage 

Vegetables  and  truck . . . 
Live  stock  and  prodncts 

Fish,  oysters,  etc 

Naval  stores 

Lumber  and  product  s . . . 

Fertilizers 

Machinery 

General  merchandise  ... 
Sundries 


Total 


Exports. 


$200,000 


TiOO 
1,800 
10,000 
2.000 
1,000 
5.000 
250,000 


10.000 


480,300 


Imports. 


$8,000 
l.UOO 
2,500 


20,000 

5,000 

150/000 

2,000 


188,500 


Totals. 


$200,000 

8,000 

1,500 

4.300 

10.000 

2,000 

1,000 

5,000 

250.000 

20,000 

5,000 

150,000 

12,000 


068,800 


Tonnage. 


1,200 

25 

25 

200 

200 

25 

5 

250 

40,000 

700 

50 

2,300 

100 


45,080 


Decrease  since  last  year,  44.905  tons. 

Transportation  lines  cstablL^hod  during  year,  none. 

The  above  statistics  are  based  mainly  upon  reports  of  Assistant  Engineer  W.  H. 
Chadbonm.  jr.,  made  after  much  correspondence  and  conversation  with  steamboat 
captains  and  agents,  4:astom-honse  officials,  and  prominent  shippers  and  merchants. 

Trent  River,  North  Carolina. 
APPEOPRIATED. 


Date. 


March  3, 1879 

June  14,1880 , 

March  3,  1881 

August  2.  1882.... 

July  5. 1884 

August  5, 1886  .... 
August  11,  1888.. 
September  19, 1890 


EXPENDED. 


Amount. 

Aggregate. 

$7,000 

$7,000 

10,000 

17,000 

5,000 

22,000 

10,000 

32.000 

10,000 

42.000 

3,500 

46,500 

5,000 

50,500 

5,000 

55,500 

Fiscal  year  ending  June  30 — 


1880 
1881 
1K82 
188.3 
18SI 
38.S3 
1886 
1887 
1888 
1889 
1890 
1891 


$6, 871. 63 

10, 279. 80 

4,  848. 57 

1, 597. 38 

8. 402. 62 

9, 320. 56 

134.50 

567.67 

673.25 

6, 867. 40 

807. 03 

8,517.66 


Aggregate 


$6,871.63 
17,151.43 
22,000.00 
23,  597. 38 
32. 000. 00 
41. 32».  56 
41,464.06 
42,031.73 
42,704.98 
49,572.38 
50,379.41 
63,887.07 


FKEIGIIT  TRANSPORTED. 


Fiscal  year  ending  June  30— 

Tons. 

Value.. 

1879 

22,000 

$400,000 

1S84 

445,000 

1886 

444,500 

1887 

650,000 

1S88 

720,000 

1889 

971.750 

1890 

968,850 

1891 

89,985 

1,352,025 
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L  10. 
IMPROVEMENT  OF  NEUSE  RIVER  UP  TO  SMITHFIELD,  NORTH  CAROLINA. 

Rising  near  the  northerly  boundary  in  the  middle,  hilly,  or  undulat- 
ing belt  of  North  Carolina,  the  Neuse  flows  southeasterly  and,  crossing 
the  broad,  low,  comparatively  level  expanse  of  sandy  soil  covered  with 
pine  forests  and  intersected  with  cypress  morasses,  empties  into  Pam- 
lico Sound. 

The  river  is  quite  tortuous.  While  the  air-line  distance  from  Smith- 
field  to  Goldsboro  is  but  22  miles,  1^  the  river  it  is  62  miles,  and  the  air- 
line distance  from  Smithfleld  to  Newbemis  80  miles,  while  by  the  river 
it  is  150  miles. 

It  is  especially  tortuous  for  a  part  of  the  distance  between  a  point 
about  9J  miles  below  Goldsboro  and  the  mouth  of  Contentnia  Creek, 
for  about  4  miles  below  Whitehall,  and  about  TJ  miles  above  Kinston 
for  5  miles,  at  all  of  which  places  thei^e  are  series  of  very  abrupt  bends 
difficult  for  navigation. 

Its  course  for  about  25  miles  in  the  region  of  ^N^ewbem  is  approxi- 
mately parallel  with  and  but  20  miles  from  the  Pamlico  and  Tar  River. 
From  a  point  above  and  near  !N"ewbem  up  150  miles  to  Smithfleld  its 
width  varies  from  80  to  250  feet,  being  130  feet  at  Smithfleld  and  80  feet 
near  Goldsboro. 

A  few  miles  above  Newborn  it  gradually  widens  into  an  estuary, 
spreading  to  a  width  of  5  miles  at  its  mouth  at  Pamlico  Sound,  40 
miles  below  Newbem. 

Freshets  are  frequent  and  sudden,  having  an  extreme  recorded  rise 
of  15  feet  at  Smithfleld,  20  feet  at  Goldsboro,  and  17  feet  at  Kinston. 

The  height  of  the  banks  from  Goldsboro  to  Contentnia  Creek  is  10  to 
20  feet  on  the  concave  side,  3  to  6  feet  on  the  convex  side,  and  from 
Contentnia  Creek  to  Newbern  about  5  feet.    . 

The  banks  and  immediate  bottom  lands  are  for  long  distances  densely 
timbered  and  frequently  overflowed,  but  some  of  the  lower  bottoms, 
which  are  very  fertile,  have  been  reclaimed  by  dikes. 

Plantations  and  houses  are  generally  situated  upon  the  uplands,  2  to 
3  miles  back. 

The  bed  of  the  river  is  generally  of  coarse  sand  and  gravel,  but  at 
Broadway  Landing  it  consists  of  flne-grained  slate,  and  near  Fort  Bam- 
well,  about  28  miles  above  Newbern,  of  a  conglomerate  of  shells. 

About  2  miles  below  Smithfleld,  and  also  near  Quaker  Neck,  there 
are  Bock  shoals,  consisting  of  slaty  rock  covered  with  loose  rock  and 
bowlders. 

In  Pamlico  Sound  the  water  is  salt.  The  estuary  i)ortion  of  the  river 
has  a  lunar  tide  of  4  to  8  inches,  but  its  surface  fluctuates  with  the 
wind  from  1  to  5  feet. 

In  1856-^57  the  State  of  North  Carolina  improved  the  navigation  of 
the  river  by  the  construction  of  wing  dams  and  by  the  removal  of  snags 
and  fallen  and  leaning  trees  between  the  mouth  of  Contentnia  Creek 
and  Pitch  Kettle,  21  miles  above  Newbern. 

Before  the  war  steamers  are  said  to  have  made  regular  trips  from 
Goldsboro  up  62  milas  to  Smith  field,  a  village  having  by  the  census  of 
1890  a  i)opulation  of  550.  It  is  said  to  be  the  center  of  a  fairly  produc- 
tive country. 

When  the  United  States  commenced  its  improvement  in  1878  the 
navigation  of  the  river  was  obstructed  by  war  blockades  at  four  points, 
namely:  First,  at  Johnson's  Point,  4  miles  below  Newbern,  by  a  row 
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of  "  Taukee  cateliers,"  which  consisted  of  inclined  spars  secured  to 
cribs  or  boxes  filled  with  stone,  their  jwints  shod  with  iron  and  sub- 
merged below  lotV'  wat43r;  second,  at  Fort  Point,  3  miles  below  New- 
bern,  by  another  row  of  "  Yankee  cat4;her8''  planted  a  short  distance 
below  a  line  of  vessels  tilled  with  stone  and  scuttled  and  flanked  with 
piles;  third,  at  Batchelder  Creek,  3  miles  above  Kewbem,  by  a  row 
of  snnken  cribs,  barges,  and  vessels  filled  with  stones;  and  fourth,  at 
Southwest  Blockade,  7  miles  below  Kinston,  by  two  rows  of  sunken  cribs 
filled  with  stones  arranged  checkerwise  across  the  channel. 

Below  Contentnia  Creek  the  remains  of  a  cofferdam  constructed  for 
building  the  foundations  of  a  lock^  never  completed,  formed  a  formida- 
ble obstruction. 

During  nine  months  of  the  year  the  minimum  channel  depth  is  re- 
ported to  have  been:  From  the  mouth  40  miles  to  Ifewbern,  9  feet;  from 
Newbern  50  miles  to  Kinston,  4  feet;  from  Kinston  46  miles  to  Golds- 
boro,  3  feet,  and  thence  63  miles  to  Smithfield,  2  feet. 

Between  Newbern  and  Kingston,  however,  thei'e  were  long  stret<^hes 
of  shoals,  upon  at  least  one  of  which  the  depth  during  the  low- water 
season  was  only  about  18  inches. 

From  Contentnia  Creek  up  119  miles  to  Smithfield  the  river  was  badly 
obstructed  by  overhanging  trees  and  by  dense  masses  of  Ipgs  and  snags 
which  gradually  accumulate  in  the  river  by  the  cutting  of  the  banks 
at  the  sharpest  bends. 

The  project  of  1871,  modified  or  extended  in  1878,  1879, 1880,  and 
1883,  and  continued  without  modification  since  the  latter  date,  proposed 
to  remove  the  war  obstructions,  to  clear  the  channel  up  to  Smithfield 
of  all  snagSr  logs,  and  overhanging  trees,  ^*  and  to  contract  the  channel- 
way  by  jetties  so  as  to  assure  during  the  entire  year  an  unobstructed 
8-foot  navigation  40  miles  up  to  Kewbern  and  a  similar  4-foot  naviga- 
tion 50  miles  farther  to  Kinston,  and  during  nine  months  of  the  year 
a  3-foot  navigation  100  miles  farther  to  Smithfield,''  at  a  total  final  coat 
estimated  in  1888  at  $374,000. 

Work  commenced  in  1878,  when  a  channel  300  feet  long,  100  feet 
wide,  and  8  feet  deep  was  diedged  through  the  bar  at  Newborn.  The 
war  obstructions  have  all  been  removed.  The  channel  has  been  cleared 
of  snags,  logs,  and  stumps,  and  the  banks  of  overhanging  trees  from 
Contentnia  Creek  up  to  Smithfield.  Between  Kinston  and  Newbern 
54,862  linear  feet  of  jetties  of  piles,  and  in  a  few  instances  of  logs  and 
brush,  have  been  built  perpendicular  to  the  bank  to  direct  the  channel 
on  the  shoals. 

During  the  fiscal  year  ending  June  30, 1892,  the  channel  and  banks 
of  23  miles  of  the  river  immediately  above  Kinston,  and  of  23J  milQS 
between  Kinston  and  Kewbern,  were  cleared  of  snags,  logs,  and  stumps, 
and  overhanging  trees,  leaving  a  cleared  channel  liom  120  to  250  feet 
wide  and  3  to  12  feet  deep,  the  details  of  which  work  will  be  found  in 
the  appended  report  of  Assistant  Engineer  W.  H.  Chadbourn,  jr.,  to 
whom  the  immediate  charge  of  the  work  has  been  intrusted  during  the 
latter  half  of  the  year  since  the  death  of  Mr.  Robert  Eansom,  who  for 
many  years  past  was  in  immediate  charge  of  this  work  until  his  death, 
January  14,  1892. 

At  the  date  of  this  report  the  channel  and  banks,  at  least  below 
Goldsboro,  are  reported  to  be  well  cleared  of  snags,  logs,  and  stumps, 
and  overhanging  trees,  and  the  river  in  that  respect  in  good  navigable 
condition. 

The  shoalest  part  of  the  river  below  Kinston  extends  from  a  point  18 
miles  above  Newbern  to  a  point  about  7  miles  below  Kinston,  within 
which  distance  of  25  miles  there  are  nine  shoals  varying  from  150  to  GOO 
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feet  and  aggregating  3,150  feet  in  lengthy  upon  some  of  which  the  depth 
at  low  water  is  1^  feet  and  on  others  about  2^  feet. 

At  one  of  these  shoals  freight  steamers  at  low-water  stages  have  to 
transfer  their  freight  to  light-draft  flats,  and  another  Just  below  the 
most  important  lauding  on  the  river  between  Newbeni  and  Kinston  is 
reported  to  cause  serious  inconvenience. 

On  account  of  the  cost  of  stone,  jetties  hitherto  constructed  on  the 
river  have  been  built  principally  of  piles,  which  soon  decay  and  during 
freshets  are,  to  some  extent,  washed  out  or  destroyed  by  drift  woo(L 
The  opening  of  quarries  and  construction  of  railroads  within  the  past 
two  years  have  materially  reduced  the  price  at  which  stone  can  be 
delivered  at  Kinston  and  Newbern,  and  it  is  believed  it  can  now  be 
purchased  sufficiently  low  to  permit  its  use  in  building  jetties  of  stone 
uiK>n  brush  mattresses,  to  which  purpose  the  98,650  now  available  will  * 
be  applied  during  the  ensuing  low-water  season  in  improving  the 
channel  upon  the  worst  of  the  shoals  above  described. 

During  the  fiscal  year  to  end  June  30,  1894,  it  is  estimated  that  the 
sum  of  $20,000  can  be  advantageously  applied  to  the  construction  of 
jetties  and  to  keeping  the  channel  and  banks  clear  below  Goldsboro. 

In  the  report  of  June  30, 1891,  it  is  stated  that  the  estimated  amount 
required  for  completion  of  the  existing  project  is  $10(>,500.  A  sufficient 
examination  of  the  river  to  revise  this  estimate  has  not  yet  been  made, 
but  will  be  during  the  ensuing  year. 

On  account  of  the  indefinite  extent  of  the  worker  the  uncertainty  as  to 
the  location  and  time  when  it  should  be  done,  and  the  frequent  inter- 
ruptions by  freshets,  the  work  was  done  by  hired  labor  and  the  use  of 
United  States  plant. 

The  river  is  in  the  coUection  district  of  Pamlico,  N.  C. 

Money  statement. 

July,  1, 1891,  balance  unexpended $14, 874. 45 

June  30, 1892,  amount  expended  during  fiscal  year « 6, 149. 63 

July  1, 1892,  balance  unexpended 8,724.82 

July  1, 1892,  outstanding  liabilitiea 23.90 

July  1, 1892,  balance  available 8,700.92 

Amount  appropriated  by  act  approved  July  13, 1892 15, 000. 00 

Amoant  available  for  fiscal  year  ending  June  30, 1893 23, 700. 92 


(Amount  (estimated)  required  for  completion  of  existing  project 91, 500. 00 
Amount  that  can  be  profi  tably  expended  in  fiscal  year  ending  J  nne  30, 1894    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


rsport  of  mr.  w.  h.  ghadbourn,  jr.,  assistant  engineer. 

United  States  Engineer  Office, 

Beaufort,  N,  C,  June  30,  1892, 

.  Major  :  I  have  the  honor  to  submit  the  report  of  operations  for  improving  Neune 
River,  North  Carolina,  for  the  fiscal  year  ending  June  30,  1892. 

Two  hoisters  and  necessary  quarters  and  flats  under  Overseer  Eugene  J.  Bell  worked 
over  23  miles  of  river  (seventy-third  to  fiftieth  mile  post)  between  July  1  and  Octo- 
bers, and  one  bolster  and  necessary  quarters  and  flate  under  Overseer  Herman  Bryan 
worked  over  23^  miles  of  jriver  (forty-six  and  a  half  to  twenty-three  mile  post)  be- 
tween July  1  and  August  4^  1891. 


1132   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

The  combined  plant  removed  from  the  channel  684  large  Bnags,  506  stumps,  9  old 
piles,  322  trees,  23  cords  small  snags,  and  368  logs ;  and  from  the  banks  33HS  snags, 
96i  cords  small  brush,  2.026  logs  cut  and  rolled  back,  802  trees  cut  and  pulled,  and  2 
trees  trimmed.    Channel  cleared  from  120  to  250  feet  wide  and  3  to  12  feet  deep. 

A  water  gauge  was  kept  at  Smithfield,  N,  C,  during  the  year. 

The  river  at  present  is  in  excellent  condition  so  far  as  snags  and  logs,  etc. ,  are  con- 
cerned, and  it  is  not  probable  that  it  will  require  any  work  of  snagging  and  clearing 
during  the  next  two  years  at  least. 

It  is  proposed  to  expend  the  balance  of  the  money  now  available  in  jettying  where 
boats  have  the^nost  trouble  duriug  low  water,  ana  it  is  also  proposed  to  do  the  jet- 
tying  with  stone,  as  the  wooden  sheet-pile  jetties  are  so  easily  destroyed  during 
fireshctSr  ■ 

With  the  improvement  of  Ocracoke  Inlet  it  is  very  probable  that  the  needs  of  com- 
merce will  call  for  a  deeper  channel  in  the  Lower  Neuse  below  Newbern. 

The  commerce  of  the  river  is  carried  by  the  following  steamers  and  many  large 
schooners  and  smaller  sail  vessels : 

The  steamer  Netue,  489  tons,  makes  from  three  to  four  trips  per  week  from  Newbern 
to  Elizabeth  City  and  return .  The  steamer  Plymouth,  210  tons,  made  five  trips  during 
year  from  Newbern  to  Elizabeth  City,  while  Xeu^e  was  undergoing  repairs.  The 
steamer  Vesper,  292  tons,  made  four  trips  during  the  year  from  Newbern  t<o  Baltimore 
and  return.  The  steamer  Geo.  H.  Stout j  334  tons,  makes  one  trip  weekly  from  New- 
bern to  Baltimore  and  return.  The  steamer  Newberrif  344  tons,  made  three  trips  weekly 
frdm  Newbern  to  Nortblk  and  return.  The  steamer  Defiance,  421  tons,  made  one  trip 
weekly  from  Newbern  to  Baltimort  and  return.  The  steamer  J.  M.  Southgate,  146 
tons,  made  one  trip  during  the  year  while  the  steamer  K^bern  was  being  repaired. 
The  steamer  J.  C,  McNaughton,  146  tons,  made  one  trip  to  Newbern,  bringing  fertil- 
izers. The  steamer  Eaglet,  339  tons,  has  made  six  trips  during  the  year  since  March 
1  to  Baltimore  and  return.  The  steamer  Cenola,  194  tons,  makes  1  trip  per  week 
(since  May  1)  from  Newbern  to  Norfolk  and  return.  The  steAmer  Sadie  M.  Jiand,  101 
tons,  made  irregular  trips  on  the  Upper  Neuse  during  high-water  season.  The 
steamer  Carolina,  29  tons,  makes  two  trips  per  week  to  Vanceboro,  on  Sugar  Creek, 
leaving  the  Neuse  9  miles  above  Newbern.  The  steamer  L.  H.  Cutler,  42  tons,  makes 
live  trips  up  Swift  Creek.  The  steamer  Vanceboro,  91  tons,  has  run  irregularly  duriug 
the  year  up  Swift  Creek.  The  steamer  B,  E.  Lee,  69  tons,  runs  Jrregularly  on  the 
river  three  and  a  half  months  during  the  year.  The  steamer  Kinston,  102  tons,  makes 
two  trips  per  week  to  Kinston  when  water  will  permit.  The  steamer  Laura,  21.17  tons, 
makes  from  three  to  five  trips  per  week  toCoutentnia  Creek.  The  steamer  Nettie  IT., 
36  tons,  has  made  irregular  trips  during  the  year.  The  steamer  X.  A.  Cobb,  49  tons, 
made  from  two  to  three  trips  per  week  to  Contentnia  Creek.  The  steamer  Trent,  94 
tons,  makes  two  trips  per  week  down  Neuse  River  to  Adams  Creek.  The  steamer 
Virginia,  30  tons,  is  used  on  the  lower  river  freighting  lumber. 

Tlie  tugs  Glide,  30  tons,  Ella,  30  tons,  Hygira,  24  tons,  and  SwaUy  24  tons,  are  em- 
ployed in  the  river  in  principally  taking  timber  from  the  upper  and  lower  river  to 
Newbern. 

It  will  be  seen  by  the  above  fleet  of  vessels  plying  on  this  river  that  the  estimates 
^f  the  commerce  of  this  stream  are  well  within  the  probable  total  amount. 

The  expenses  of  the  year  have  been : 

For  construction  and  repair  of  plant $424.50 

Purchtwe  of  property  (rope,  tools,  etc. ) 37. 13 

Care  of  plaut  laying  up 318. 25 

Water  gauge  observations 72. 00 

Superintendence  and  office  expenses 873. 70 

Labor  and  supplies 3, 278. 77 

Total 4,604.35 

Very  respectfully,  your  obedient  servant, 

W.  H.  Chadbourn,  Jr., 
£7.  &,  Assistant  Engineer. 
Maj.  W,  S.  Stanton, 

Corps  of  Engineers,  U,  A  A* 
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COMMERCIAL  STATISTICS. 


The  commerce  for  the  year  endiBg  December  81,  1891,  is  estimated  as  follows : 


Class  of  goods. 


Cotton  and  products 

Tobacco 

Bice 

Grains  and  forage 

Vegetables  and  track. . . 
Live  stock  and  products 

Fish,  oysters,  etc 

Karal  stores 

Lumber  and  products. . . 

Coal  and  minerals 

FertUizers 

Machinery 

General  merchandise  . . . 
Sundries 


Total 


Exports. 


$1,500,000 
26,066' 


400,000 

10,000 

3UO.0O0 

100,000 

1,000,000 


200,000 


8, 530, 000 


Imports. 


$30,000 
'80,666 


15,000 
100,000 


15,000 

125,000 

50,000 

8,750,000 

100,000 


4,216,000 


Totals. 


$1,500,000 

80,000 

20,000 

80.000 

400,000 

25.000 

400,000 

100,000 

1,000,000 

15,000 

125,000 

50,000 

8,760,000 

300,000 


7,745,000 


Tonnage. 


10,000 

75 

445 

1,500 

17.000 

130 

24,000 

3.500 

160,000 

3,000 

5,000 

600 

47,500 

5.000 


267,050 


Ketise  Biver,  North  Carolina. 


APPKOPEIATED. 


Date. 


June  18, 1878 

HaxohS,  1879 

June  14. 1880 

Karch3, 1881 

August  2,  1882 

July  5,  1884 

August  5,  1886 

August  11,  1888.... 
September  30, 1890. 


Amount. 

^gP^gate. 

$40,000 

$40,000 

45,000 

85,000 

45,000 

130,000 

30,000 

100,000 

80,000 

190,000 

20.000 

210, 000 

22,500 

232,500 

15,000 

247,500 

20,000 

267,600 

EXPENDED. 


Fiscal  year  ending  June  30— 


1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 


$29, 321. 11 
37, 433. 79 
38, 379. 15 
43, 473. 39 
23, 611. 07 
11,918.52 
12, 131. 27 

9, 557. 42 
14, 214. 66 

5,977.22 

7, 250. 17 
12,230.66 

8,402.43 


Aggregate. 


$29,321.11 
66,754.90 
105. 134. 06 
148,607.44 
172, 218. 61 
184,137.03 
196,268.30 
205,825.72 
220,040.38 
226, 017. 60 
233,267.77 
245,498.43 
253,900.86 


FREIGHT  TRANSPORTED. 


Fiscal  year  ending  June  30 — 


1878. 
1885. 
1887. 
1888. 
1889. 
1890. 
1891. 


Tons. 


75,000 


828,462 


Value. 


$2,000,000 
1, 045, 000 
1.810,300 
2,466,850 
4, 300, 000 
6,469,108 
8,812,206 
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List  of  steamers  navigating  the  Neuse  Biver,  North  Carolina,  in  the  fiscal  year  ended  June 

SO,  1892, 


Names  of  Bteamers. 


Nease 

Plymontli 

Veeper 

Geo.  H.  Stoat 

New  Berne 

Deliaiice 

T.M.Southgate... 
3.  C.  McKaagliton 

Cenola 

Sadie  McBand.... 
Cwolina 

L.H.  Cutler 

VanceboTo 

A«  £*  L^e ......... 

Kinston 

Laara 

Nettie  W 

L.  A.  Cobb 

Trent 

Virginia 

Glide 

£lla 

HJggiM 

Swan 


Xet  ton- 
nage. 


From — 


487.01  I  Xewbem 

210.15  } do  .. 

292.36  1 do  .. 

2:M.08  ; do  .. 

n44.52  1 do.. 

424 
344 
146 
194 
101 
39 


30.49 
52.41 
69 

97.43 

14.09 

18.40 

49 

75.97 

19.60 

20.94 
15.45 


12.74 
12.16 


do 

do 

do 

do 

do 

9  miles  above  'New- 
bem. 

Newbern 

do 

do 


Ellsabetli  City. 

.do 
Haltiinore. 

do  ... 

Norfolk... 
Baltimore. 
Norfolk... 
Baltimore. 
Norfolk... 

Kiver 

Vanceboro 


do 
do 
do 
do 
do 
.do 

do 
do 


Swift  Croek 

do 

Kiver .' 


Kinstou 

Contentnia  Creek. 


do 
do 


Coutcntnia  Creek 

Adams  Creek 

Freighting  lumber  on 

river. 

do 

Taking  timber   ftom 

upper  and  lower 

river. 

, do 

do 


Number  of  trii« 
yearlj'. 


Irregulaz> 


Insular. 
Irregular 
months. 


Irregular. 

Irregular. 

Do. 
I>o. 


Do. 
Do. 


354 

10 

8 

104 

310 

104 

2 

2 

18 

208 

10 

3* 

156 
416 

260 


L  II. 

IMPROVEMENT  OF  INLAND  WATERWAY  BETWEEN  NEWBERN  AND  BEAU- 
FORT HARBOR,  NORTH  CAROLINA,  VIA  CLUBFOOT,  HARLOWE,  AND 
NEWPORT  RIVERS. 


This  waterway  extends  from  IN'ewberii  down  the  Neuse  Eiver  21 
miles,  up  Clubfoot  Biver  5  miles,  through  the  Olubfoot  and  Harlowe 
Canal  3  miles,  down  Harlowe  Biver  4  miles  and  Newport  Eiver  6  miles 
to  Beaufort  Harbor,  an  aggregate  distance  of  39  miles. 

The  other  inland  waterway,  from  Newborn  via  the  Neuse  to  its 
mouth,  Pamlico  and  Core  sounds,  to  Beaufort,  is  90  miles  long,  and  the 
draft  of  water  that  can  be  carried  through  it  is  restricted  to  5  feet  on 
the  shoal  in  Core  Sound. 

The  canal  route,  therefore,  saves  a  distance  of  49  miles  between  New- 
bem  and  Beaufort,  and  is  very  useful  for  small  vessels  and  in  con- 
trolling i^eight  rates  by  the  railroad  nearly  panQlel  with  it  and  36 
miles  long  (only  3  miles  shorter)  from  Newbem  to  Beaufort. 

Lumber,  oysters,  cotton,  and  other  products  of  the  vicinity  of  Bogue 
and  Core  sounds  are  carried  through  the  canal  route  to  reach  at  New- 
bern  the  nearest  freight  line  by  steamers  to  Atlantic  coast  ports;  and 
household  goods,  some  agricultural  implements,  and  fertilizers  pass 
from  the  terminus  of  the  steam  freight  line  at  Newborn  through  the 
canal  route  for  distribution  in  return  for  the  products  exi)orted. 

The  following  quotations  are  from  the  annual  report  for  the  fiscal 
year  ending  June  30, 1891,  of  Capt.  W.  H,  Bixby,  Corps  of  Engineers, 
then  in  charge  of  this  work : 

The  inland  line  of  navigation  from  Newbem  to  Beaufort  Harbor  via  Clubfoot, 
Harlowe,  and  Newport  nvers  was  established  by  the  State  of  North  Carolina  in 
about  1826;  and  was  used  thereafter  by  small  craft  until  about  1856,  when  its  looks 
broke  down  and  the  route  was  abandoned. 
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About  1880  the  line  was  reopened  by  the  Newbem  and  Beaufort  Canal  Company. 

When  placed  under  Goyemmental  improvement  in  1885  this  ronte  allowed  the 
passage  of  small  boats  of  15  feet  width  and  3-foot  draft ;  but  the  commerce  was  then 
practically  nothinff. 

The  original  project  of  1883  reported  this  ronte  via  Clnbfoot,  Harlowe,  and  New- 
port rivers  as  worthy  of  improvement,  providing  that  Congress  desired  to  extend  the 
already  existing  lines  of  navigation  from  the  Chesapeake  southward,  and  estimated 
the  cost  of  a  channel  80  feet  wide  and  9  feet  deep  at  $883,580,  Increased  by  the  cost 
of  a  tide  lock  and  the  canal  company's  franchise.  A  modified  project  of  1884  for  the 
expenditure  of  the  funds  at  that  time  available  as  continued  to  date  pro]>osed  to 
widen  and  deepen  Hailowe  Creek  so  as  to  secure  a  through  canal  of  5-foot  depth  at 
mean  low  water  and  of  30-foot  bottom  width  from  the  mouth  of  Harlowe  Creek 
upward  4  miles  to  its  head,  and  to  use  the  remaining  funds  upon  similar  works  on 
Clubfoot  River. 

The  total  final  cost  of  the  latter  (1884)  project  (including  also  the  completion  of 
the  canal)  so  as  to  secure  a  channel  30  feet  wide  and  5  feet  deep  at  low  water  from 
theNense  River  through  to  Newport  River,  adapted  to  the  existing  navigation  of  the 
Neuse  River  desiring  passage  by  this  route  to  Beaufort  Harbor,  was  estimated  in 
1886  to  be  $92,000. 

Up  to  June  30, 1890,  a  total  of  $26,603.12,  including  outstanding  liabilities,  had 
been  spent  in  all  upon  this  improvement,  on  necessary  surveys,  in  removing  the  worst 
logs  and  stumps  from  the  existing  channel,  in  dredging  an  excellent  channel  13,000 
feet  long,  30  feet  wide,  and  5  feet  deep  at  low  water  through  the  wor^t  portions  uf 
Harlowe  Creek,  thus  securing  a  far  better  navigation  through  this  creek  than  exists 
throngh  the  Newbem  and  Beaufort  Canal  to  wnich  it  leads. 

In  consequence  of  this,  several  hundred  sailboats  had  passed  through  the  canal, 
and  the  commerce  of  this  route  had  already  reached  about  $200,000  per  year,  and  is 
rapidly  increasing.  • 

The  funds  at  present  available  have  been  retained  to  await  developments  us  to  the 
proposed  action  of  the  corporation  owning  the  Newbem  and  Beaufort  Canal,  con- 
necting Harlowe  Creek  with  Clubfoot  Creek.  Verbal  statements  of  the  former 
president  of  this  canal  company  and  of  the  present  governor  of  the  State  of  North 
Carolina  tend  to  show  that  the  canal  company  has  in  the  past  few  years  received 
from  the  State  of  North  Carolina  a  present  of  enough  money  to  put  the  canal  in  good 
navigable  condition ;  but  that  it  was  not  willing  to  cede  even  the  canal  to  the  United 
States,  except  in  return  for  an  additional  large  sum  of  money. 

In  Ms  report  above  cited  Capt.  Bixby  recommended  "  that  no  new 
funds  be  made  available  until  this  canal  shall  be  ceded  to  the  United 
States  firee  of  charge." 

No  work  has  been  done  during  the  fiscal  year  ending  June  30, 1892, 
or  since  its  suspension  in  August,  1890,  "  awaiting  cession  of  the 
canal." 

At  the  date  of  this  report,  June  30,  1892,  the  canal  has  been  so 
improved  by  the  cor])oration  owning  it  that  a  depth  of  3  feet,  it  is  said, 
can  now  be  carried  through  it  at  low  water.  In  Clubfoot  Eiver  there 
is  a  shoal  about  one-half  mile  long  on  which  there  is  about  2^  feet  at 
low  water,  and  some  sunken  logs  in  the  channel  which  are  dangerous 
to  navigation.  In  Harlowe  Greek  at  the  narrows  there  is  a  shoal  about 
1  mile  in  extent,  on  which  there  is  a  depth  of  somewhat  less  than  2  feet 
at  low  water. 

In  addition  to  the  work  to  June  30,  1890,  above  summarized,  it 
appears  that  upwards  of  3,400  linear  feet  of  board  jetties  riprapped 
with  oyster  shells  were  built  upon  this  shoal  which,  it  is  reported,  are 
having  the  effect  of  slowly  increasing  the  depth  of  water  upon  it. 

By  the  census  of  1890  the  population  of  Newbern  is  7,843,  and  of 
Beaufort  2,007. 

The  terms  upon  which  the  United  States  can  secure  the  control  of 
the  canal  from  the  corporation  owning  it  will  be  ascertained  as  early 
as  practicable,  and  a  special  report  will  then  be  made  upon  the  improve- 
ment of  this  waterway. 

The  waterway  is  in  the  collection  district  of  Pamlico  and  Beaufort,  N.  C. 
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* 

Money  statemenL 

July  1, 1891,  balance  unexpended $7, 920. 60 

June  30,  1892,  amount  expended  dnring  fiscal  year 50. 58 

July  1, 1892,  balance  unexpended 7,870.02 

July  1, 1892,  outstanding  liabilities 1.00 

July  1,  1892,  balance  available 7,869.02 

f  Amount  (estimated)  retjuired  for  completion  of  existilig  project •. . .     57, 000. 00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  encUiijE  June  30, 1894        (  *) 
1  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
L    harbor  acts  of  1866  and  1867. 


COMMEBCIAL  STATISTICS. 


The  commerce  for  the  year  ending  December  31, 1891,  is  estimated  as  follows 


ClaM  of  goods. 


Cotton  and  prodacts 

Tobacco 

Rice 

GndiLS  and  forage 

Vegetables  and  truck .... 
Live  stock  and  prodacts. , 

Fish,  oysters,  etc 

Naval  stores 

Lumber  and  prodacts 

Coal 

Fertilizers 

Machinery  and  hardware 
General m«rchandlse  .... 
Sundries 


Actually  pas  sine  over  this  waterway 

Commerce  through  Cx»re  Sound  which  would  have  passed 
over  this  waterway  had  canal  been  open 


Grand  total. 


Szports. 


$46,000 


10,000 
500 
10,000 
2,000 
30,000 
12,000 
25,000 


1,500 


6,000 
1,000 


143,000 
50,000 


193,000 


Imports. 


$5,000 
1,000 
7,500 


500 

8,000 

15,000 

60,000 

2,000 


94,000 
53,000 


147,000 


Totals. 


$46,000 

5,000 
U,000 

8,000 
10,000 

2,000 

80,000 

12,000 

25,000 

500 

4,500 
15,000 
65.000 

8,000 


237,000 
103,000 


840,000 


Tonnage. 


290 
25 
250 
480 
460 
15 

3,260 
470 

8,600 
100 
220 
500 

2,100 
600 


17,890 
7,610 


25,000 


Gain  over  last  year,  $50, 000  j  tons,  11,000/ 

Transportation  lines  established  dnring  year,  none. 

The  above  statistics  are  based  mainly  upon  reports  of  Assistant  Engineer  W.  H. 
Chadbourn,  jr.,  made  after  much  correspondence  and  conversation  with  steamboat 
captains  and  agents,  custom-house  officials,  and  prominent  shippers  and  merchants. 


Inland  waterway  between  Newhem  and  Beaufort,  N,  C, 

APPROPKIATED. 


Date. 


August  2, 1882 . 
August  5, 1886 . 
August  11,1888 


^ggrfigft^ 


$10,000 
20,000 
35,000 


*  Further  work  having  been  postposed  (Annual  Report,  Chief  of  Engineers,  1891^ 
page  161)  to  await  cession  or  sale  of  the  canal  to  the  United  States,  no  further  appro- 
priation is  required  until  such  cession  or  sale  is  made. 
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Inland  tcalervcay  between  Newhem  and  Beaufort ^  N,  C, — Continued. 


EXPENDED. 


Fiscal  year  ending  June  30-> 


1884 1  $194.40 

1885 ,  1,879.91 

1888 !  131.45 

1887 ,  1,293.49 

1888 '  3,313.20 

18«» I  17.430.00 

1890 '  2,360.67 

1891 '  476.28 


Aggreffate. 


$194. 40 

2. 074. 31 

2, 205. 76 

3,  499. 26 

6.812.45 

24, 242.  45 

26, 603. 12 

27,079.40 


FREIGHT  TRANSFOATED. 


Fiscal  year  ending  Jane  30— 


1888. 
1889. 
1890. 
1891. 


Tons. 


14,000 


Yalae. 


$200,000 
202.330 
109,925 
290,000 


L  12. 


IMPROVEMENT  OF  HARBOR  AT  BEAUFORT,  NORTH  CAROLINA. 

It  is  the  only  harbor  of  importance  between  Chesapeake  Bay  and  the 
mouth  of  the  Cape  Fear  River,  a  distance  of  over  300  miles. 

The  depth  in  the  channel  on  its  bar  is  now  reported  by  pilots  to  be 
12  feet  at  mean  low  water. 

It  has  direct  water  communication  by  Back  and  Core  sounds  through 
which  about  5  feet  of  water  may  be  carried  by  an  experienced  pilot  to 
Pamlico  Sound,  by  Bogue  Sound  with  a  depth  of  3  feet,  24  miles  west 
to  Bogue  Inlet  and  Swansboro,  and  by  Newbern  and  Beaufort  Water- 
way with  the  same  depth  of  3  feet  39  miles  to  Newbern  on  the  Neuse 
River.  It  is  the  terminus  of  the  Atlantic  and  North  Carolina  Railroad 
joining  the  Atlantic  Coast  Line  at  Goldsboro,  and  is  frequently  sought 
by  coasting  vessels  as  a  harbor  of  refuge. 

Its  entrance  from  the  ocean  is  an  inlet  through  the  narrow  stretch  of 
sandy  beach  interposed  between  the  ocean  and  the  succession  of  shal- 
low sounds  characteristic  of  the  coast  of  North  Carolina. 

From  the  harbor  immediately  within  the  entrance  Back  Sound  and 
beyond  it  Core  Sound  stretch  to  the  east,  Bogue  Sound  extends  te  the 
west,  and  Newport  River  to  the  north,  all  embracing  extensive  shoals 
and  few  and  mostly  shallow  channels. 

The  main  harbor  channel  extends  from  the  bar  on  an  easy  curve  two 
miles  to  the  railroad  wharves  at  Morehead  City,  about  north  by  west 
from  the  entrance,  with  a  mid-channel  depth  of  22  to  34  feet  at  mean 
low  water,  and  a  width  varying  from  100  to  300  yards  between  the 
18-foot  curves. 

Branching,  about  one-half  mile  within  the  bar,  from  the  main  chan- 
nel to  the  north  is  Bulkhead  Channel,  with  a  mid-channel  depth  of  7 
to  13  feet  at  mean  low  water  for  about  3,600  feet,  interposed  between 
which  and  the  wharves  at  Beaufort  is  a  shoal  about  1,800  feet  across, 
upon  which  there  is  "from  2  to  3  feet  of  water  at  mean  low  tide." 
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Above  Morehead  City  the  main  channel  extends  for  a  depth  of  14  to 
25  feet  northeasterly  1 J  miles,  and  is  then  soon  lost  in  the  broad  and 
shallow  expanse  of  Newport  lliver. 

Outside  of  the  main  and  bulkhead  channels  "  the  harbor  is  fiill  of 
shoals  traversed  by  narrow  and  intricate  slues." 

This  harbor  was  first  improved  by  the  United  States  in  1836  by  the 
application  of  $5,000  in  a  manner  unknown  to  this  office. 

When  its  improvement  was  resumed  in  1881  the  erosion  of  Fort 
Macon  Point  on  the  east  and  of  Shackleford  Point  on  the  west,  and 
widening  of  the  entrance  between,  caused  serious  shoaling  of  the  chan- 
nel on  and  inside  the  bar,  across  which  there  was  then  a  mid-channel 
depth  of  not  less  than  (Annual  Report,  Chief  of  EngineerT8, 1891,  page 
161)  15.3  feet  at  low  water,  the  tidal  range  being  3  feet. 

The  project  of  1881  was  to  stop  the  erosion  at  Fort  Macon  and 
Shackleford  points  by  jetties  to  prevent  the  widening  and  shoaling  of 
the  bar  channel  and  shoaling  of  the  harbor  by  deposit  of  material 
eroded  from  these  points ;  to  dredge  a  channel  200  feet  wide  and  9  feet 
deep  at  low  water  from  the  Bulkh^id  Channel  1,950  feet  to  the  wharves 
at  Beaufort,  and  a  channel  100  feet  wide  and  6  feet  deep  at  mean  low 
water  from  the  6-foot  contour  at  Beaufort  down  the  Old  Town  Channel 
and  north  of  Horse  Island  to  the  6-foot  contour  in  the  channel  leading 
to  North  Eiver,  a  distance  of  12,670  feet. 

The  project  of  1887  modified  the  foregoing  by  reducing  to  the  width 
of  100  feet  and  depth  of  5  feet  the  channel  to  be  dredged  from  the  bulk- 
head channel  to  Beaufort,  and  by  i)ostponing  for  the  present  the  dredg- 
ing of  the  cut  through  the  Old  Town  Channel  to  North  River. 

In  1890  the  project  was  again  modified  by  increasing  to  the  dejith  of 
7  feet  the  channel  to  be  dredged  from  the  Bulkhead  Channel  to  the 
wharves  at  Beaufort  at  an  estimated  final  cost  of  $163,000. 

Work  was  commenced  in  1882  and  prior  to  the  fiscal  year  just  closed, 
by  the  construction  of  a  concrete  jetty  6  feet  wide  and  495  feet  long  at 
Shackleford  Point,  and  6  feet  wide  and  386  feet  long  at  Fort  Macon 
Point,  of  jetties  of  riprap  stone  and  sand-catching  fences,  the  erosion 
of  the  two  points  was  arrested  and  Shackleford  Point  advanced  600 
and  Fort  Macon  Point  300  feet.  Two  short  bulkheads  were  built  to 
prevent  the  Newport  River  fi*om  cutting  west  of  Fort  Macon  through 
the  sand  beach  and  forming  a  new  inlet  from  the  ocean  to  the  harbor. 
In  1889  a  channel  50  feet  wide  and  5  feet  at  mean  low  water  was  cut 
from  the  Bulkhead  Channel  to  the  deep  water  anchorage  at  the  Beau- 
fort wharves. 

For  widening  this  channel,  about  1,800  feet  long,  to  100  feet,  and 
deepening  it  to  7  feet,  contract  at  334  cents  per  cubiq  yaid  measured  in 
scows  was  entered  into  with  the  Alabama  Dredging  and  Jetty  Com- 
l)any,  December  24, 1890,  and  api)roved  January  27, 1891,  for  dredging, 
to  commence  on  or  before  July  3, 1891,  or  upon  the  completion  of  dredg- 
ing by  the  same  company  in  Bogiie  Sound.  July  8,  1891,  the  time  for 
compifetion  of  the  contract  was  extended  to  April  3,  189;:?,  and  on  April 
23  it  was  a^aiu  extended  to  June  30,  1892.  Work  was  commenced 
Ai)ril  30, 1892,  with  a  suction  dredge  discharging  the  material,  which  is 
sand,  upon  the  shoal  100  feet  from  the  northerly  and  westerly  edge  of 
the  cut.  The  work  is  still  in  progress,  and  to  June  30, 1892,  9,989.22 
cubic  yards  of  material  have  been  removed,  making  a  cut  35  to  100  feet 
w  ide  and  714  feet  long. 

This  dredging. and  minor  repairs  U*  sand  fences  are  all  that  has  been 
done  during  the  year. 

The  chaunel  across  the  bar  at  the  entraiici*  to  the  harbor  is  change- 
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able.  In  the  Annual  liei)ort  of  the  Chief  of  Eiifj^ineers  for  18JH,  page 
161,  its  depth  is  stated  to  have  been  in  1880  16.3  feet.  The  Atlantic 
Coa^st  Pilot  of  1885  says  of  it:  "At  times  there  have  been  14  teet  or 
more  at  low  water;  in  January,  1884,  there  was  12^  feet  to  be  found, 
while  in  June,  1888,  there  was  only  11  feet  at  low  water,  with  an  aver- 
age rise  of  the  tide  of  2.8  feet.  With  exceptionally  high  tides  vessels 
drawing  17^  feet  of  water  have  been  taken  out  over  the  bar." 

Pilots  repoi-t  that  this  channel  is  steadily  narrowing  and  that  an- 
other and  wider  channel  is  forming  with  an  outlet  to  the  south,  in 
which  there  is  now  on  the  crest  of  the  bar  11  feet  at  mean  low  water. 

By  the  United  States  census  the  i)opulation  of  Beaufort  in  1880  was 
2,009  and  in  1890  2,007,  and  the  iwpulation  of  Morehead  City  in  1880 
was  520  and  in  1890, 1,004. 

By  the  same  census  the  number  of  bales  of  cotton  raised  in  Carteret 
County,  in  which  this  harbor  is  situated,  was,  in  1859,  4;  in  1860,  774; 
in  1879, 1,014,  upon  2,936  acres,  and  in  1889, 600  bales  upon  2,600  acres. 

No  regular  lines  of  steam  or  other  vessels  enter  this  harbor. 

The  work  in  this  harbor  during  the  year  has  been  under  the  imme- 
diate and  efficient  sui>ervision  of  Assistant  Engineer  W.  H.  ChadborU; 
jr.,  whose  report  is  appended. 

Beaufort  is  a  port  of  entry.' 

Money  statement 

.July  1,  1891,  balance  unexpended $16,459.51 

June  30,  189i2,  amount  expended  during  fiscal  year 2, 412. 66 

Julv  1, 1892,  balance  unexpended 14,046.95 

July  1,  1892,  outstanding  liabilities $2, 402. 26 

July  1,  1892,  amount  covered  by  uncompleted  contracts 8, 670. 26 

11,072.52 

July  1,  1892,  balance  available 2,974.43 

Amount  appropriated  by  act  approved  July  13,  1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  J  une  30,  1893 12, 974. 43 

(Amount  (estinuitod )  r(M| niiiMl  for  completion  of  existing  project 13, 000. 00 
Amonntthatcanbeurotiiably  I'Apoudedinfisealyearendnig  June30, 1894    13, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


be^ort  o*"  assistant  engineer  w.  h.  chadbourn,  jb. 

United  States  Engineer  Office, 

Beaufort,  K.  C,  June  SO,  189$. 

Major:  I  have  the  honor  to  submit  the  following  report  upon  the  improvement  of 
the  harbor  at  Beaufort,  N.  C,  during  the  fiscal  year  ending  June  30, 1892. 

Under  contract  dated  December  24, 1890,  with  the  Alabama  Dredging  and  Jetty 
Company  dredging  commenced  April  21, 1892,  at  the  extreme  wcHt ward  end  of  the  cut 
through  the  shoal  immediately  in  front  of  Beaufort,  with  a  small  pump  dredge. 

Up  to  date  9,989.22  cubic  yards  of  sand  have  been  removed  from  this  shoal,  nearly 
completing  the  first  tangent  of  the  cut  to  100  feet  width  and  7  to  8  ieet  depth  at  low 
water. 

By  the  contract  the  mat4'rial  was  to  be  deposited  in  scows,  but  the  contractors  have 
been  allowed  to  plac^e  the  dumjiage  on  the  shoal  immediately  north  of  the  cut  and  100 
feet  distant  from  tht;  northward  edge  of  cut. 

It  is  believed  that  the  dumpage  so  placeil  will  tend  to  throw  more  cuiTent  in  the 
channel  and  thus  tend  to  prevent  its  shoaling,  and  it  is  not  thought  that  the  dump- 
age  will  be  at  all  likely  to  wash  back  into  the  cut. 

The  material  is  measured  in  situ,  and  the  number  ot*  yards  8od<*tcrniiued  increased 
25  per  cent  to  equal  scow  measurement,  as  per  ratio  established  in  the  contract. 

'the  contract  is  barely  one-third  completed. 
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The  saud  fencen  at  Fort  Macon  and  Shackleford  points  have  received  each  atten- 
tion aK  thoy  noeded.  They  have  built  the  beach  np  considerably  at  both  places, 
and  cou8e<|uen(ly  the  condition  pf  both  points  is  much  stronger. 

All  the  jetties  are  in  good  condition. 

The  pilots  report  the  bar  in  the  poorest  condition  for  years.  The  old  or  main  bar, 
the  one  nsed  for  many  years  and  buoyed  out,  has  narrowed  and  shoaled  until  now 
there  is  reported  by  the  pilots  to  be  only  12  feet  there  at  mean  low  water,  and  very 
narrow  between  the  shoals  on  either  side  and  constantly  narrowing. 

Much  nearer  the  beach  line  tl^an  this  bar  and  just  at  the  knuckle  in  nie  channel  a  new 
channel  seems  to  be  forming  with  outlet  to  southward,  and  pilots  report  11  feet  now 
on  this  bar  and  very  much  wider  than  the  old  bar.  I  think  this  will  shortly  be  the 
best  entrance. 

This  is  an  advantage,. as  experience  with  these  sand  bars  shows  the  more  south- 
erly the  direction  of  the  channel  they  are  deeper  and  more  permanent. 

There  are  no  regular  steamer  lines  entering  this  harbor.  The  steamer  Nellie  B,  Dejff 
66.24  tons,  and  WiUiam  Floyd,  57.37  tons,  are  engaged  in  the  fishing  business  and  are 
constantly  running  in  and  out  of  the  harbor. 

This  harbor  is  also  very  frequently  used  by  coasting  vessels  as  a  harbor  of  refuge, 
and  many  sail  vessels  from  small  size  up  to  500  tons  carry  cargoes  in  and  out. 

During  the  year  minor  surveys  have  been  made  of  the  low-tide  beaoh  line  at  Shackle- 
ford  Point. 

The  expenses  of  the  year  under  my  direction  have  been : 

Purchase  and  repair  of  plant $168.85 

Manual  labor 171. 76 

Dredging 3,329.74 

Superintendence  and  surveys 697. 06 

Total 4,367.41 

Dredging  operations  were  carried  on  under  the  immediate  supervision  of  Mr.  J. 
B.  Ives,  to  whom  my  thanks  are  due  for  this  and  also  for  much  other  general  assist- 
ance. 

Very  respectfully,  your  obedient  servant, 

W.  H.  Chadbourn,  Jr., 
U,  S.  Aenetant  Engineer. 
Maj.  W.  S.  Stanton, 

Corp8  of  Engineers,  U.  S.  A, 


COMMERCIAL  STATISTICS. 


The  commerce  for  the  year  ending  December  31,  1891,  is  estimated  as  follows: 


Cla«fl  of  goods. 


Cotton  and  products 

Tobacco 

Rice 

GrainR  ftud  forajft^ 

Vo^etalilcs  iind  truck  — 
Live  .stock  and  products. 

Fish,  oj'rtters,  etc 

Naval  8torc8 

Lumber  and  products  — 

Coal  and  minerals 

FertiliRcrs 

Machinery 

General  raerchanilise  — 
Sundries 


Total 

Passing  through  the  harbor 


Total 


Exports. 


$60,000 

12,000 

3,000 

1,750 

77.  250 

32.000 

387,600 

13,000 

2,000 


26,000 

.    1,000 

250,000 

2.000 


867,500 
500.000 


1,367,500 


^nports. 


$16,000 

1,500 

21,500 


10,000 
100,000 


16,000 
10,000 

100,000 
8,000 

340.000 
36,000 


659,000 
600,000 


1, 160, 000 


Totals. 


$60,000 
28.000 
4,500 
2:),  250 
77,260 
42,000 

487,500 
13,000 
18,000 
10,000 

126,000 
0.000 

600.000 
38,000 


1,  528.  500 
1, 000, 000 


2, 626, 600 


Tonnags. 


500 

60 

70 

600 

2,300 

450 

28,000 

550 

6,600 

2,000 

6,000 

100 

4,400 

8,700 


59,330 
10,000 


60,330 


Gain  over  last  year,  $202,000;  tons,  22,655. 

Transportation  lines  established  during  year,  none. 

The  above  statistics  are  based  mainly  upon  reports  of  Assistant  Engineer  W.  H. 
Cha4boum,  jr.,  made  after  much  corresponaenre  and  conversation  with  steamboat 
captains  and  agents,  custom-house  oilicials,  and  prominent  shippers  and  merchants. 
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Beaufort  Harbor,  North  Carolina, 


APPKOPRIATED. 


Date. 


July  4, 1836 

March  3, 1881 

AugiiJit2, 1882.... 
July  Jl884  ........ 

August  5. 1880 

August  11, 18^... 
September  19. 1890 


Amount. 


$3,000 

:iO.  (K)U 
25.000 
2<i,  0*>0 
15,000 
35.000 
15,000 


Ag^negate. 


$5,000 

;jo.  oco 

5.").  000 

75.  000 

00.000 

125. 000 

140, 000 


EXPENDED. 


Fiscal  year  ending  June  30^ 

-        <£ 

1837 .' 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 


$5, 000. 00 


4, 102. 91 

33. 827. 70 

5. 870.  43 

28, 980. 40 

2, 218.  56 

8, 086. 19 

5,  783. 29 

13. 103. 14 

20, 061. 81 

1, 638. 91 


Aggregate. 


$5,  000. 00 


4, 102. 91 

37. 030. 61 

43,801.04 

72. 781. 44 

75, 000. 00 

83, 086. 19 

88.  869. 48 

101.  972. 62 

122, 034. 43 

123, 673. 34 


FBEIGHT  TRANSPOETED. 


Fiscal  year  ending  June  30 — 


1881. 
1885. 
1886. 
1888. 
1889. 
1890. 
1891. 


46,676 


Value. 


$1, 000, 000 
1, 000, 000 
1,021,670 
1, 300, 000 
1,688,525 

2, 154.  my 

2, 824, 500 


L  13. 

IMPROVEMENT  OF  INLAND  WATERWAY  BETWEEN  BEAUFORT  HARBOR 

AND  NEW  RIVER,  NORTH  CAROLINA. 

This  waterway  lies  between  the  mainland  and  the  narrow  strip  of 
sand  interposed  between  the  ocean  and  the  chain  of  sounds  that  skirts 
nearly  the  entire  coast  of  Korth  Carolina. 

From  Beaufort  west  about  24J  miles,  embracing  nearly  all  of  Bogue 
Sound,  the  area  between  the  sand  barrier  and  the  mainland  is  an  ex- 
panse of  shoal  water;  thence  about  19 J  miles  to  New  Kiver  it  is  a  broad 
marsh  threaded  by  a  tortuous  and  shoal  tide- water  creek. 

The  funds  appropriated  for  "  improving  the  inland  waterway  be- 
tween Beaufort  and  New  Eiver,  North  Carolina,^'  have  been  applied 
exclusively  to  thcimprovement  of  that  part  of  it  in  Bogue  Sound  from 
Beaufort  27  miles  west  to  Bogue  Inlet,  opposite  Swansboroon  the  main- 
Iand«  The  improvement  of  the  tide- water  creek  from  S  wansboro  through 
the  marsh  to  New  Eiver  was,  by  the  act  of  September  19, 1890,  provided 
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tor  ill  a  separate  appropriation  lor  "  improving  the  waterway  between 
New  River  and  Swansboro,  N.  C.,''  and  will  be  reported  upon  under 
that  ai)propriation. 

Bogue  Sound  is  about  half  a  mile  to  2J  miles  in  width.  For  about 
5  miles  from  its  easterly  end  there  is  a  narrow  channel  10  to  16  feet 
deep;  elsewhere  its  depth  ranges  from  about  18  inches  to  about  6  feet. 

When  the  United  States  began  to  improve  the  section  through  Bogue 
Sound  from  Beaufort  to  Swansboro  in  1888  the  depth  in  the  channel 
was  not  less  than  3  feet,  except  upon  several  sl^oals  aggregating  up- 
wards of  4  miles  in  length,  through  which  not  more  than  18  inches 
could  be  carried  at  low  water. 

The  ])rqiect  of  1885,  not  since  modified,  designed  to  secure,  at  a  cost 
estimated  in  1887  at  850,000,  a  channel  not  less  than  3  feet  deep  at  mean 
low  water  from  Beaufort  to  Swansboro  by  dredging  a  cut  100  feet  wide 
an  aggregate  length  of  21,385  feet  (4.05  miles)  on  shoals  as  follows: 
1,200  feet  through  Sally  Bell  Shoal,  8  miles  from  Beaufort;  13,700  feet 
through  Sanders  Creek  Shoal,  18  miles  from  Beaufort;  3,630  feet 
through  Goose  Creek  Shoal,  21  miles  fi'om  Beaufort;  1,840  feet  through 
Turtle  Slough  Shoal,  23  miles  from  Beaufort;  and  1,015  feet  through 
Cross  Stakes  Shoal,  27  miles  from  Beaufort.  The  aggregate  cost  of  the 
project,  if  completed,  is  estimated  in  1892  at  $71,040. 

Work  was  commenced  in  1888  at  Cross  Stakes  Shoal  and  to  June  30, 
1891,  a  cut  had  be-en  dredged  60  feet  wide  and  3  to  4  feet  deep,  1,015 
feet  through  Cross  Stakes  Shoal ;  60  feet  wide  and  4  feet  deep,  1,840 
feet  through  Turtle  Slough  Shoal;  40  feet  wide  and  3  feet  deep,  3,628 
feet  through  Goose  Creek  Shoal ;  40  feet  wide  and  3  to  4  feet  deep,  8,546 
feet  long  at  Sanders  Creek  Shoal;  and  50  feet  wide,  5  feet  deep,  and 
500  feet  long  at  Sally  Bell  Shoal;  aggregating  in  length  15,529  feet  and 
leaving  a  length  of  5,856  feet  still  to  be  dredged. 

A  contract  for  doing  17,000  to  $9,000  worth  of  dredging  at  25  cents 
per  cubic  yard  measured  in  situ,  entered  into  with  the  Alabama  Dredg- 
ing and  Jettv  Company  December  24,  1890,  and  approved  January  27, 
1891,'had  not  been  completed  June  30,  1891.  April  23, 1892,  the  time 
for  its  completion  was  extended  from  July  3, 1891,  to  June  30, 1892. 

Under  this  contract  from  July  1, 1891,  to  :March  21, 1892,  only  170 
linear  feet  of  cut  were  made,  all  at  Sanders  Creek  Shoal,  through  the 
defective  construction  of  a  suction  dredge  improvised  j^y  the  contract- 
ors* to  replace  a  clam-shell  dredge  which  they  had  removed  from  the 
work. 

March  11,  1892,  the  suction  dredge  was  replaced  by  a  clam-shell 
dredge,  and  on  May  7, 1892,  the  maximum  amount  of  dredging,  $9,000 
worth,  prescribed  in  the  contract  was  completed. 

Work  was  then  continued  by  the  Alabama  Dredging  and  Jetty 
Company  by  hired  labor  at  the  former  (contract  price  by  authority  from 
the  Chief  of  Engineers,  dated  August  3,  1891,  to  embrace  not  to  exceed 
$3,000  worth  of  dredging,  which  was  completed  22d  June,  1892. 

May  7, 1892,  a  cut  was  completed  entirely  through  Sanders  Creek 
Shoal  to  the  width  of  40  feet,  and  June  1,  1892,  a  cut  was  completed 
through  Sally  Bell  Shoal  with  a  minimum  width  of  50  feet. 

Dredging  was  then  commenced  on  a  shoal  2,900  foet  in  length  dis- 
covered at  the  mouth  of  Broad  Creek,  KJ^  miles  from  Beaufort,  through 
which  a  cut  40  feet  wide  was  completed  22d  .lune,  1892. 

At  the  date  of  this  report  (June  30, 1892)  there  is  a  continuous  chan- 
nel not  less  than  40  feet  wide,  through  which  3  feet  at' extreme  and  4 
feet  at  ordinary  low  water  can  be  carried  from  Beaufort  to  Swansboro. 

Bogue  Inlet,  at  the  eastern  extremity  of  this  section,  has  a  shifting 
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channel  in  which  there  was  5^  tiM*t  at  low  water  on  the  bar  in  1888  and 
7  feet  inside  the  bar,  the  rise"  and  fall  of  the  tide  being  li,S  feet.  It 
therefore  serves  as  an  outlet  from  Swansboro  for  vesxels  of  deeper 
draft  than  can  navigate  Bogne  Sound  when  loaded  with  lumber  an<l 
other  products  of  White  Oak  River  and  vicinity. 

By  the  census  of  1890  the  po])ulation  of  Beaufort,  at  the  eaHtorn 
extremity  of  this  waterway,  is  2,007,  and  at  Swansboro,  at  the  western 
extremity,  233,  with  no  intermediate  places  of  any  importance. 

By  the  same  census  the  number  of  bales  of  cotton  raised  in  Carteret 
County,  in  which  this  waterway  lies,  was  in  1859, 4;  in  1809,  774;  in  1879, 
1,014,  on  2,936  acres;  and  in  1889,  09(5  bales,  on  2,G00  acres. 

White  Oak  River,  penetrating  at  a  point  opposite  Bogue  Inlet,  32 
miles  inland,  is  the  most  productive  locality  on  or  near  the  line  of  this 
waterway,  producing  in  considerable  quantities  lumber,  naval  ^^tores, 
and  agricultural  products.  ■  Below  its  mouth  and  Just  within  the  inlet 
a  wmsiderable  quantity  of  its  lumber  is  transferred  to  outside  coastwise 
vessels  which  can  pass  through  Bogue  Inlet,  drawing  7  fei't.  The  other 
products  of  White  Oak  River,  as  well  Jis  the  way  traiiic>  in  Bogue  Sound, 
are  carried  in  a  small  steamer  plying  two  or  three  times  weekly  be- 
tween Swansboro  and  Beaufort  and  in  small  sharpies,  the  latter  to  a 
great  extent  continuing  past  Beaufort  and  through  the  Ilarlowe  an<l 
Clubfoot  Canal  to  Newbern,  whidi  has  a  width,  3  miles  through  the 
canal  and  for  10,344  feet  through  the  dredged  channel  in  Harlowe 
C^reek,  of  only  30  feet. 

These  vessels  readily  j)2ls^  through  these  5  miles  of  30-foot  channel 
in  the  canal  route,  and  can  as  easily  pa«s  through  the  40-foot  channel 
dr^ged  across  the  shoals  in  Bogue  Sound,  none  of  which  exceeds  2.6 
miles  in  length.  Moreover,  if  the  width  of  the  dredged  channels  across 
the  shoals  were  increased  to  100  feet  prescribed  in  the  project,  the  chan- 
nel would  still  be  too  narrow  to  permit  vessels  to  tack  and  they  would 
still  be  limited  to  sailing  through  in  fair  winds  or  poling  through  when 
the  wind  fails  or  is  adverse.  , 

The  present  needs  of  navigation  in  Bogue  Sound  seem  to  be  adequately 
provided  for  by  the  channel,  nowhere  less  than  40  feet  in  width,  now 
completed  thi^ough  all  these  shoals. 

The  report  of  Assistant  Engineer  W.  II.  Chadbourn,  jr.,  who  dili- 
gently exercised  the  supervision  of  this  work  during  the  fiscal  year,  is 
appended  hereto. 

This  waterway  is  in  tlio  collection  disfcrict  of  Beaufort,  N.  C. 

Money  statement 

Jnly  1,  1891,  balance  unexpended $10,967.39 

Jane  30,  1892,  amount  expended  during  fiscal  year 9, 056. 29 

Jnly  1,  1892,  balance  unexpended 1, 911. 10 

July  1,  1892,  outstanding  liabnities 1,862.84 

.July  1,  1892,  balance  available 48.26 

Amount  -appropriated  by  act  approved  July  13,  1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 10, 048. 26 

(  Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 
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report  of  assistant  exginrkr  w.  h.  chadbourn,  jr. 

United  States  Engineer  Offiok, 

Beaufort,  N.  C,  June  SO,  1892. 

Major  :  I  have  the  honor  to  submit  the  following  report  on  the  improvement  of 
the  waterway  between  Beanfort  Harbor  and  New  River,  North  Carolina,  for  the 
fiscal  year  ending  June  30,  1892. 

Dredging  operations  have  been  carried  on  by  the  Alabama  Dredging  and  Jetty 
Company,  contractors  under  an  unfinished  contract  dated  December  24, 1890.  This 
contract  was  partly  executed  last  year  and  operations  discontinued  to  allow  the  con- 
struction of  a  special  dredge.  This  new  dredge  began  work  October  1,  1891,  but 
was  found  very  defective,  and  up  to  Npvember  30,  when  operations  ceased,  only 
777.57  cubic  yards  of  material  had  been  removed. 

March  11,  1892,  the  clam-shell  dredge  Alabama  was  put  to  work  and  completed  the 
contract.  Under  the  contract  4,310  linear  feet  of  cutting  40  feet  wide  and  3  to  4  feet 
deep  at  dead  low  water  was  dredged  across  Sanders  Creek  Shoal,  removing  8,501.74 
cubic  y^rds  of  material  and  500  linear  feet  of  cutting  50  feet  wide,  5  to  6  leet  deep 
at  low  water,  from  Sally  Bell  Shoal,  removing  2,725.^  cubic  yards  of  material. 

Dumpage  was  placed  on  the  side  of  the  cuts  from  35  to  40  feet  distant,  sometimes 
on  north  side  and  sometimes  on  south  side. 

Under  a  supplemental  agreement  with  the  contractors  for  dredging  under  the  same 
conditions  as  under  the  contract  530  linear  feet  of  cutting  40  feet  wide  and  3  to  4 feet 
deep  at  low  water  was  dredged  from  Sanders  Creek  Shoal,  removing  1,624.05  cubic 
yards  and  completing  the  cut  entirely  across  this  sboal.  Also  798  linear  feetof  cut> 
ting  100  feet  wide  and  5  to  6  feet  deep  at  low  water  were  dredged  from  Sally  Bell 
Shoal,  removing  4,984.15  cubic  yards. 

A  cut  40  feet  wide,  2,800  feet  long,  and  3  to  4  feet  deep  at  low  water  was  dredged 
across  Broad.  Creek  Shoal,  removing  5,170.06  cubic  yards. 

An  examination  of  dredging  done  in  former  years  showed  that  in  no  place  had  any 
of  the  dumpage  washed  back  into  the  cut-s  and  tBat  the  cuts  were  in  fully  as  good 
condition  as  when  dredged,  and  in  some  places  they  had  scoured  out  to  a  greater 
d<|pth  and  width. 

with  the  completion  of  this  work  there  is  a  good  channel  everywhere  4  feet  deep 
at  ordinary  low  water  and  40  feet  wide  over  the  whole  distance  of  this  waterway, 
and  it  is  expected  that  the  commerce  will  rapidly  increase. 

The  commerce  of  this  waterway  is  carried  on  almost  entirely  in  sailboats,  *  from 
small  size  up  to  boats  of  30  tons. 

Following  is  the  estimate  of  the  amount  that  will  probably  be  required  to  com- 
plete the  present  project : 

114,000  cubic  yards  dredging,  at  30  cents $34,200 

Add  for  superintendence  and  contingencies 6,840 

Total 41,040 

The  W4)rk  of  the  United  States  employes  has  been  the  necessary  superintendence 
and  inspection  of  dredging  operations  and  a  survey  of  Broad  CreeK  Shoal. 
The  expenses  of  the  year,  under  my  direction,  have  been : 

For  purchase  and  repair  of  plant $57.55 

For  superintendence  and  surveys 1;  864. 60 

For  dredging 8,251.51 

Total 10,173.66 

(Three  hundred  and  eighty-one  dollars  and  sixty-one  cents'of  extra  superintendence 
expenses  incurred  on  account  of  the  extension  of  the  contract  were  paid-  out  of 
amount  due  to  the  contractors  and  are  not  included  in  above.) 

Dredging  operations  were  carried  on  under  the  immediate  supervision  of  Inspector 
Frank  D.  Perry,  who  rendered  faithful  and  efficient  service. 
Very  respectfully,  your  obedient  servant, 

W.  H.  Chadbourn,  Jr.^ 

U,  8.  Aaaiatant  Engineer, 
Maj.  W.  S.  Stanton, 

Corps  of  Engineers,  V,  8,  Army, 

•The  steamer  Nannie  B.,  54.81  tons,  runs  irregularly  over  this  waterway,  but  it  iB 
expected  that  she  will  run  more  regularly  now  that  she  can  cross  the  shoals  easily. 
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COMMERCIAL  STATISTICS. 


The  commerce  for  the  year  ending  Decemher  31,  1891,  U  ecitimated  as  follows; 


CImw  of  goods. 


Cotton  aiifl  pro4hict8 

Tobat'ico 

Rice 

Grains  and  fnra;{e 

Vegetables  aud  truck 

Live  sfcock  and  pnxlucts 

Fish,  oysters,  etc 

Naval  stores 

Lumber  and  proilucts  . . 

Fertilizers 

Macliinery , 

(veneral  TQcrchandise  . . . 
Sandries , 


Total 


Exports. 


130,400 


4.000 

3,000 

45,100 

1»,000 

37,500 

26,  COO 

118,000 

1,200 


5,000 


289,200 


Imports. 


$10,000 
2,000 
7  50C 


0,000 


12.500 

7.500 

158,000 

4,000 


213,500 


Totals. 


$30,400 

10,000 

6,000 

10,500 

45,  100. 

25,000 

87.500 

26,000 

118,000 

13,700 

7,500 

158,000 

»,000 


502,700 


Tonnage. 


Tom. 

270 

17 

110 

550 

000 

400 

3,213 

1,150 

20,300 

550 

30 

2,400 

850 

30,240 


Gain  over  last  year,  $24,500;  tons,  900. 

Transportation  lines  established  auring  year,  none. 

The  above  statistics  are  based  mainly  upon  reports  of  Assistant  Enfl^ineei  W.  H. 
Chadboum,  jr.,  made  after  much  correspondence  and  conversation  witn  steamboat 
captains  and  agents,  custom-house  officials,  and  prominent  shippers  and  merchants. 

Inland  waterway  between  Beaufort  and  New  Biver,  North  Carolina. 

APPROPRIATED.    • 


Date. 


AuffustS.  1886 

Aufcnst  11, 1H88  ... 
September  10, 1890 


Aggregate. 


$10,000 
15,000 
80,000 


EXPENDED. 


Fiscal  year  ending  June  80-~ 


1887 
1888 
1889 
1890 
1891 


$410. 57 

6,265.94 

7,918.55 

42.83 

4,866,92 


Aggregate. 


$410.57 

6,676,51 

14, 595. 06 

14, 637. 89 

19,504.81 


Freight  transported. 


Fiscal  year  ending  June  30— 


1887. 
1888. 
1889. 
1890. 
1891. 


Tons. 


12,250 


29,332 


Value. 


$200,000 
175, 800 
277,640 
418, 400 
478,200 
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L  14. 

INlPROVEMENT  OF  WATERWAY  BETWEEN  NEW  RIVER  AND  SWANSBORO, 

NORTH  CAROLINA. 

Between  the  mainland  and  the  slender  8and  bank  interposed  between 
the  ocean  and  the  sonnds  along  the  coast  of  North  Oai'olina  there  is,  from 
Swansboro  15  miles  to  New  River,  insteail  of  a  shallow  sound,  an  ex- 
panse of  salt  mai*sh  from  one-eighth  of  a  mile  to  If  miles  wide,  through 
which  there  is  an  intricate  and  tortuous  bayou  22  miles  in  length,  con- 
stituting the  inland  waterway  from  Swansboro  to  New  Eiver. 

The  tide  ebbs  and  flows  in  the  bayou  through  four  inlets  through 
the  san<l  banks  from  the  ocean,  in  the  channels  ui)on  and  immediately 
within  whose  bars  there  were,  by  the  Coast  Siu'vey  chart,  in  1888,  depths 
of  water  as  follows:  Bogue  Inlet,  opposite  Swansboro,  with  5 J  feet  on 
thebai'  and  7  feet  inside  at  low  water;  Bear  Inlet,  3  miles  farther  we«t, 
with  6 J  feet  on  the  bar  and  7  feet  inside;  Brown's  Inlet,  2^  miles  far- 
ther west,  "  a  mere  swash,"  with  3  J  feet  on  the  bar  and  4  feet  inside ;  and 
New  River  Inlet,  8J  miles  farther  west,  with  4  feet  on  the  bar  at  low 
water  at  the  date  of  this  report. 

The  channels  on  these  bars  at  the  inlets  are  changeable  in  depth  and 
position. 

At  low  tide  the  depth  of  water  in  the  bayou  varies  from  the  foregoing 
and  greater -depths  near  the  inlets  to  not  more  than  6  inches  on  th<» 
shoals  at  the ''divides"  between  the  inlets  where  the  tide  meets  and 
divides.  ^. 

An  examination  and  sui'vey  of  this  waterway  was  ordered  by  sec- 
tion 13  of  the  river  and  harbor  act  of  1888.  A  i)reliminary  examination 
or  reconnaissance  was  made  and  report  thereon  submitted  by  Capt.  W. 
II.  Bixby,  tV)ri)s  of  Engineers,  then  in  charge  of  the  improvement, 
March  13,  1889,  in  which  the  cost  of  securing  a  channel  through  which 
3  to  4:  feet  could  be  carried  at  high  tide  was  estimated  at  $43,000. 

By  the  a<;t  of  September  19,  1890,  the  sum  of  $5,000  was  appropri- 
ated for  this  improvement. 

In  April  sind  May,  1891,  a  survey  was  made  of  all  parts  of  the  route 
''carrying  less  than  2  feet  at  low  water,"  embracing  the  shoals  Cow 
Horn  and  Standback  "and  the  5  miles  of  the  route  at  the  Newr  River 
end,"  by  Mr.  W.  H.  Chadbourn,  jr.,  assistant  engineer,  by  whom  the 
waterway  is  described  as  follows : 

This  waterway  is  about  22  miles  long,  and  a  greater  part  of  tho  distance  is  com- 
posed of  very  crooked  and  narrow  channels  through  the  marshes. 

From  Swansboro  the  first  10  milea,  passing  near  Bogue  Inlet  and  directly  across 
Bear  Inlet,  the  channel  is  from  60  to  1,000  feet  wide,  carrying  from  3  to  10  feet  ot 
water  at  low  water  everywhere,  except  one  short  shoal  known  as  Cow  Horn,  aboat 
4.4  miles  from  Swansboro,  which  has  1.2  feet  of  water  on  it. 

For  the  next  5  miles  the  channel  is  from  60  to  800  feet  wide,  average  about  150  feet, 
and  has  from  3  to  12  feet  of  water  at  low  water,  except  at  a  short  shoal  .known  as 
Standback,  midway  between  Bear  and  Brown  inlets,  situated  at  the  meeting  of  the 
tides  from  these  inlets,  which  has  about  6  inches  of  water  upon  it  at  low  water. 

For  the  remaining  7  miles  the  route  is  very  crooked  and  the  channel  in  most  places 
from  12  to  60  feet  wide,  and  carrying  from  one-half  to  3  feet  of  water  at  low  water, 
the  former  depth  for  about  2  miles  of  the  distance. 

The  ordinary  rise  of  tide  for  the  first  5  miles  is  about  2.5  feet;  for  the  next  10  miles 
from  3.5  to  4  feet,  and  on  the  remaining  7  miles  from  1  to  2  feet,  the  former  de^h  at 
the  shoalest  parts. 

The  commerce  of  this  route  at  present  is  practically  nothing,  owing  to  the  diffi- 
culties boats  experience  at  the  shoals. 

Excepting  the  sum  of  $017  applied  to  this  survey,  no  money  has  been 
spent  upon  this  waterway  for  the  reasons  given  in  the  following  corre- 
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spondence  publiHhed  in  House  Ext  Doo.,  No.  2«i,  Fifty-second  Cou^oss, 
first  session : 

Offick  of  thk  Chikf  of  Knuinkkrs, 

United  Statkk  Army, 
Washington,  J),  C,  \ovember  24,  1891. 

Sir:  I  hare  the  honor  to  state  that  in  compliance  with  a  requirement  of  the  river 
and  harbor  act  of  August  11,  1888,  an  examination  of  the  '^waterway  between  New 
River  and  SwanBboro,  N.  C,"  was  made  by  ('apt.  W.  H.  Bixby,  Corps  of  Engineers, 
who,  in  report  dated  March  13,  1889,  stated  that  it  was  worthy  of  improvement. 
This  report  wa«  transmitt^  to  CouKresM,  and  an  appropriation  of  $5,000  for  the  ini- 
proyemcQt  of  the  waterway  was  maae  in  the  river  and  harbor  act  of  September  IJ), 
1890. 

A  company  was  incoyporated  February  1.%  1889,  by  an  act  of  the  legiBlature  of  the 
State  of  North  Carolina,  under  the  title  of  **The  Wxightsville  and  Onslow  Naviga- 
tion Company, "  and  to  this  company  was  given  exclusive  riglits  to  the  navigation 
of  the  said  waterway.  This  incorporation  did  not  come  to  the  knowledge  of  this 
office  until  after  the  present  available  funds  had  been  appropriated  by  C-ougi-ess, 
and  nnder  the  circumstances  work  has  been  restricted  to  a  survey  sufficiently  de- 
tailed to  enable  tbe  officer  in  charge  to  locate  the  necessary  work  and  estimate  its 
cost,  ready  for  active  operations  in  case  future  work  be  ordered. 

A  copy  of  the  act  of  the  g^eneral  assembly  of  North  Carolina  above  refen-ed  to  is 
tnbmitted  herewith,  and  it  is  recommended  that  it  be  transmitted  to  the  Speaker  of 
the  House  of  Representatives  for  the  information  of  the  Committee  on  Rivers  and 
Harbors. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brigadier- General,  Chief  of  Engineeri, 

Hon.  RsDFiEU)  Proctor, 

Secretary  of  War. 

AK  ACT  to  inoorpontte  the  WrigbtsvillA  and  Onslow  Nftvigation  Company. 

The  general  asiemblg  of  North  Carolina  do  enact : 

Skction  1.  That  for  the  purpose  of  navigating  by  steamboats  the  waters  of  the 
•ounds  from  the  point  near  Fort  Fisher,  in  the  county  of  New  Hanover,  to  the  juuo- 
tion  of  the  waters  of  the  sounds  with  tne  waters  of  New  River,  and  from  New  River 
to  Swansboro,  in  Onslow  County,  and  also  the  waters  of  said  New" River,  B.  R.  Moore, 
£.  S.  Latimer,  J.  H.  Chadbourn,  jr.,  and  G.  H.  Smitb,  and  their  associat<'H,  sucreH- 
sors,  and  assigns,  are  hereby  constituted  a  body  corporate  under  the  name  and  style 
of  "  The  Wrighteville  and  Onslow  Navigation  Company,"  with  a  capital  istockof 
twenty-five  hundred  dollars,  with  power  to  increase  the  same  to  cme  hundred  thou- 
sand dollars,  which  shall  have  a  corporate  existence,  together  with  the  powers  and 
franchises  herein  granted  in  perpetuity  as  a  body  politic,  and  by  that  name  may  sue 
and  be  sued,  plead  and  be  impleaded,  in  every  court  in  the  State  of  North  Carolina, 
and  may  have  and  use  a  corporate  seal,  and  shall  be  capable  of  purchasing,  owning, 
leasing,  and  conveying  estates,  real,  personal,  and  mixed,  and  by  acquiring  the  same 
by  giu  or  devise  for  the  purpose  herein  contemplated:  and  the  said  company  shall 
have  and  enjoy  all  the  rights  and  immunities  which  otlier  corporate  bodies  may  law- 
fuUy  exercise,  and  may  make  all  necessary  by-laws  and  regulations  for  its  govern- 
ment not  inconsistent  with  the  constitution  and  laws  of  the  State  or  of  the  United 
States. 

Sec.  2.  That  the  said  capital  stock  of  said  company  may  be  created  by  su1>scription 
on  the  part  of  individuals  or  of  municipal  or  other  corporations  in  shares  of  the  value 
of  twenty-five  dollars  each,  which  subscription  may  be  paid  in  lands,  timber,  boats, 
labor,  services,  or  money,  as  may  be  stipulated. 

Sec.  3.  That  books  of  subscription  may  be  opened  by  the  corporators  herein  named 
at  such  times  and  places  and  nnder  such  rules  and  regulations  as  a  majority  of  them 
shall  direct. 

Sec.  4.  That  when  the  sum  of  fifteen  hundred  dollars  shall  have  been  subscribed 
to  the  capital  stock  of  said  company,  a  general  meeting  of  the  stockholders  shall 
be  held,  after  due  notice,  and  such  general  meeting,  a  majority  of  the  stockholders 
being  present  either  in  pel*8on  or  by  proxy,  shall  elect  a  board  of  directors,  to  con- 
sist of  such  a  number,  not  less  t^an  three,  as  the  stockholders  shall  determine;  and 
said  directors  shall  immediately  thereafter  elect  6ne  of  their  number  president,  and 
anch  other  officers  as  the  by-laws  of  said  company  shall  prescribe,  and  may  do  and 
perform  all  other  acts  necessary  to  the  Qomplete  organization  of  said  company,  and 
to  carry  into  effect  the  object  of  this  charter. 

Sec.  5.  That  whenever  any  land  shall  be  required  for  the  construction  of  ware- 
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liouBos'y  laudiiigs,  or  for  canals,  aud  for  any  cause  the  same  can  not  be  purchased  from 
the  owner,  the  same  may  be  taken  liy  the  directors  at  a  valuation  to  be  ascertained 
as  follows :  The  Wrights ville  and  Onslow  Navigation  Company,  by  its  president, 
shall  select  two  disinterested  freeholders  of  the  county  in  which  the  said  land  lies, 
and  the  owner  of  said  land  shall  likewise  select  two  freeholders  of  the  same  county, 
who  shall  ascertain  the  value  of  said  land,  they  first  deducting  the  enhanced  value 
of  adjoining  lands  which  may  belong  to  the  owner  of  said  lands  by  the  establish- 
ment of  such  steamboat  landing  or  by  the  opening  up  for  navigation  of  such  canal, 
and  by  adding  any  particular  loss  or  damage ;  and  if  these  four  assessors  can  not 
agree,  they  shall  call  in  a  fifth  such  freeholder,  and  upon  the  payment,  or  tender  of 
payment,  of  the  amount  so  assessed  by  the  president,  th*  title  of  the  land  bo  ap- 
praised shall  thereby  vest  in  the  said  corporation :  Provided,  That  either  party  may 
appeal  from  the  decision  of  said  appraisers  to  the  superior  court  of  the  county 
wherein  the  land  lies  upon  the  question  of  the  amount  assessed:  And  provid^ 
further,  That  no  more  than  one  aore  of  land  at  any  one  landing  shall  be  liable  to  be 
80  condemned  for  the  purposes  of  a  warehouse  and  landing. 

Skc.  6.  That  the  president  and  directors  shall  have  power  at  any  time  to  borrow 
mpney  upon  the  lands  of  the  company  and  to  secure  the  same  by  mortgage  or  other 
legal  assurance. 

Sec.  7.  That  the  said  company  shall  have  the  exclusive  ri^ht  to  convey  and  trans- 
port freight  and  passengers  over  and  along  the  waters  of  said  sounds ;  that  is  to  say, 
from  what  is  commonly  called  the  head  oi  the  sound,  in  New  Hanover,  northwardly 
and  return  to  the  waters  of  New  River,  in  Onslow  County,  and  thence  on  to  Swans- 
boro  by  steamboats  and  sailing  vessels,  and  at  such  rates  as  said  company  shall  pre- 
scribe: Provided,  That  said  company  shall  open  a  connection,  whenever  necessary, 
between  the  waters  of  said  sounds  by  canal  sufficient  to  carry  into  effect  the  objects 
of  this  charter. 

Sbc.  8.  That  said  company  shall  have  the  power  and  authority  to  construct  and 
open  a  ship  canal  connecting  the  waters  of  Wrightsville  Sound,  or  Masonboro  Sound, 
with  the  waters  of  the  Cape  Fear  River,  and  to  this  end  may  use  the  creeks  and 
water  courses  at  all  intermediate  points,  and  may  seize  and  cause  to  be  assessed  all 
lands  necessary  therefor,  under  the  restrictions  and  provisions  contained  in  section 
five  of  this  chapter,  and  shall  have  power  to  fix  the  tariff  of  tolls  for  all  vessels  that 
said  company  may  allow  to  pass  through  the  same,  and  to  demand  and  collect  said 
tolls;  and  the  said  company  shall  have  the  exclusive  right  for  the  period  of  ten  years, 
from  and  after  the  ratification  of  this  act,  to  construct  the  canal  aforesaid. 

Sec.  9.  That  this  act  shall  be  in  force  from  and  after  its  ratification. 

Ratified  the  thirteenth  day  of  February,  anno  Domini  one  thousand  eight  hun- 
dred and  eighty-nine. 

The  total  Unal  cost  of  securing  a  channel  40  feet  wide  and  -3  to  4 
feet  deep  at  high  water  was  estimated  in  1889  at  $43,000. 

It  is  to  be  observed  that  vessels  passing  on  the  open  ocean  from 
New  Eiver  to  Swansboro  parallel  with  this  waterway  aud  only  one-half 
mile  from  it  can  find  shelter  within  the  four  inlets  above  described  at- 
intervals  of  only  2f  to  8  miles. 

Swansboro,  the  only  village  on  this  route,  has  a  population,  by  the 
census  of  1890,  of  233. 

Onslow  County,  within  which  this  route  lies,  has  an  area  of  640 
squai'e  miles  and  a  population  by  the  census  of  1890,  of  10,303. 

By  the  same  census  the  cotton  produced  in  the  county  in  1869  was 
336  bales,  in  1869,  881  bales,  in  1879,  2,841  bales  on  6,658  acres,  and  in 
1889, 1,720  bales  on  6,127  acres. 

This  waterway  is  in  the  collection  district  of  Beaufort,  N.  C. 

Money  statement, 

July  1,  1891,  balance  unexpended $4,516.00 

June  30,  1892,  amount  expended  during  fiscal  year 133. 75 

July  1;  1892,  balance  unexpended 4,382.25 
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iAmonnt  (estimated)  required  for  completion  of  exiHting  project $38, 000. 00 
Amount  that  can  be  piotitably  ezpended  in  Hscal  year  ending  June  SO, 
1894.* 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

Inland  waterway  between  Neio  Biver  and  Swanshoro, 

Appropriate  September  19, 1890 $6,000.00 

Expended  fiscal  year  ending  June  30, 1891 509.76 

Freight  transported  during  fiscal  year  ending  June  30, 1891  (3,000  tons)  ..  20, 000. 00 


L  15. 

IMPROVEMENT  OF  NEW  RIVER,  NORTH  CAROLINA. 

Kew  Eiver  commauicates  with  the  ocean  through  New  River  Inlet  40 
miles  southwesterly  from  Beaufort  Harbor  and  about  70  miles  north- 
easterly from  the  mouth  of  the  Cape  Fear  River. 

From  the  ocean  21  miles  inland  to  the  narrows  its  width  is  from  about 
2,000  feettoabout2imiles,atthenarrow8itis  about  1,000  feet, and  above 
Jacksonville,  23  miles  from  the  mouth,  it  becomes  a  comparatively  nar- 
row river. 

The  channel  across  the  bar  is  changeable  both  in  depth  and  x)osition, 
but  has  at  the  date  of  this  report,  as  in  1888,  a  minimum  depth  of  4  feet 
at  mean  low  water. 

Just  within  the  inlet  there  are  extensive  marshes  and  beds  of  oyster 
rock,  extending  to  a  point  about  3J  miles  from  the  ocean  bar,  through 
which,  before  improvement  by  the  United  States,  there  was  a  long  and 
tortuous  channel  about  50  feet  wide  and  3  feet  deep  at  low  water.  From 
the  marshes  navigation  of  the  river  was  unimpeded  for  vessels  of  5  feet 
draft  to  a  point  3  miles  above  Jacksonville. 

Between  1855  and  1861  the  improvement  of  the  channel  through  the 
marshes  is  reported  to  have  been  commenced  by  a  stock  company  in- 
corporated under  the  laws  of  the  State  of  North  Carolina,  by  the  ap- 
plication of  $10,000  appropriated  by  the  State  and  of  $20,001)  raised  by 
subscription. 

The  project,  matured  in  1885,  for  improvement  by  the  United  States, 
and  not  since  modified,  is  to  dredge  two  straight  channels  150  feet  wide 
and  4  feetdeep  at  mean  low  water  (one,  1,210  feet  long,  through  Wrights 
Island,  commencing  about  one-half  mile  above  the  bar,  the  other,  5,710 
feet  long,  through  Cedar  Bush  Marsh  commencing  about  1 J  miles  above 
the  bar),  at  an  estimated  cost  of  $40,000. 

•  Ten  thousand  dollars  having  become  available  from  two  appropriations, 
work  was  commenced  in  1886,  when  32,824  cubic  yards  of  shells  and  mud 
were  dredged  from  Cedar  Bush  Marsh,  making  a  straight  channel  5,800 
feet  long  through  it,  40  feet  wide  at  bottom  and  4  feet  deep,  excepting 
at  the  lower  end  where  its  depth  was  3.1  feet.  By  the  removal  of  2,707 
cubic  yards  of  turf  and  mud  by  hand  a  cut  30  feet  wide  and  not  exceed- 
ing 6  inches  deep  at  low  water,  was  made  1,200  feet  through  Wrights' 
Island,  to  induce  its  fiirther  deepening  by  scour. 


*See  House  Ex.  Doc.  No.  26,  Fifty-second  Congress,  first  session,  regarding  con- 
trol of  this  waterway  by  Wrightsville  and  Onslow  Navigation  Company. 
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November  3,  1887,  to  March  21, 1888,  with  a  further  appropriation  of 
*10,000,  jiiade  by  the  act  of  August  5, 1886,  by  the  removal  of  24,861 
cubic  yards  the  cut  at  Wrights  Islaud,  1,210  feet  long,  was  dredged  to 
the  variable  widths  of  90,  100,  and  120  feet  and  average  depth  of  4  feet 
at  mean  low  walf^r,  and  by  the  removal  of  4,421  cubic  yards  the  lower 
I)art  of  the  cut  at  Cedar  Bush  Marsh  was  widened  and  deepened. 

Since  March  21,  1888.  work  has  not  been  resumed. 

The  iM^t  of  August  11,  1888,  appropriated  $3,000,  and  that  of  Septem- 
ber 19, 1890,  $5,000,  and  contract  with  the  Alabama  Dredging  and  Jetty 
Company  was  entered  into  December  24, 1890,  and  approv^  January 
27, 1891,  to  do  $5,500  to  $6,500  worth  of  dredging  at  39  cents  per  cubic 
yard,  measured  in  sitUj  in  increasing  the  width  of  the  cut  at  Cedar  Bush 
Marsh  to  100  feet  and  its  depth  to  5  feet,  the  work  to  be  commenced  on 
or  before  December  3, 1891,  and  to  be  completed  before  April  23,  1892, 
on  which  date  the  contract  was  extended  to  June  30, 1892.  The  con- 
tfactors  have  not  yet  commenced  work. 

At  the  date  of  this  report,  June  30, 1892,  the  cut  through  Wrights 
Island  has  scoured  to  the  depth  of  15  feet  nearly  its  entire  length,  but 
the  cut  at  Cedar  Bush  Marsh  has  shoaled  at  each  end  and  can  now  be 
used  only  by  vessels  of  very  light  draft. 

All  the  material  dredged  from  these  cuts  was  dumped  immediately 
alongside  them,  and  in  the  cut  through  Cedar  Bush  Marsh,  in  1886,  the 
contractor  had  to  resort  to  sheet-piling  to  keep  it  from  running  Dack 
into  the  channel. 

In  the  Coast  Survey  Bulletin  No.  10.  issued  January  30, 1889,  it  is 
reported  that  the  natural  advantages  or  New  Eiver  for  oyster  culture 
are  "  superior  to  those  of  any  locality  in  the  country;"  that  no  better 
quality  of  oysters  can  be  found  anywhere  in  the  world;  that  the  beds 
extend  from  the  marshes  at  the  mouth  of  the  river  to  Sneeds  Ferry, 
about  3^  miles  above,  besides  others  in  Chadwicks  and  Howards  bays 
adjoining  it,  and  that  in  fact  "  the  whole  river  bed  is  covered  more  or 
less  with  oysters.'' 

The  Onslow  and  Bast  Carolina  liailroad,  50  miles  in  length,  which 
was  opened  in  February,  1891,  from  Wilmington  to  Jacksonville,  af- 
fords quick  transportation  for  the  product  of  these  beds  and  an  outlet 
for  lumber  and  farm  products  from  the  vicinity  of  New  Eiver,  and  has 
much  reduced  the  traffic  that  would  be  benefited  by  the  improvement 
of  the  channel  at  its  mouth. 

The  country  traversed  by  this  road  is  largely  wooded  and  its  soil 
very  sandy  and  unproductive.  - 

The  area  of  Onslow  County,  in  which  New  Eiver  is  situated,  is  640 
square  miles.  By  the  United  States  census  its  population  was,  in  1880, 
9,829,  and  in  1890,  10,303;  the  population  of  Jacksonville  village,  170; 
and  the  cotton  produced  in  1859,  336  bales,  in  1869,  881  bales,  in  1879, 
2,841  bales  on  dfioS  acres,  and  in  1889, 1,720  bales  on  6,127  acres. 

The  river  is  navigated  by  the  steamer  Louise,  of  27.3  tons,  the  steamer 
Blanche,  of  47.43  tons,  by  one  or  two  other  steamers  owned  and  oper- 
ated by  oyster  companies,  and  by  many  small  sailboats,  but  none  of 
the  ateamers  and  only  a  few  of  the  sailboats  navigate  the  channel  to 
be  improved. 

This  river  is  in  the  collection  district  of  Beaufort,  N.  0« 
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Money  statement. 

July  If  1891,  balance  anexpeuded $8, 343. 04 

June  30, 1892,  amount  expended  during  fiscal  year 121. 19 

Jnly  1,  1892,  balance  unexpended 8, 221. 85 

July  1,  1892,  outstanding  liabilitieB...., $2.00 

Julv  1,  1892,  amount  covered  by  uncompleted  contracts 6, 500. 00 

•     6,502.00 

July  h  1892,  balance  available 1,719.85 

Amount  appropriated  by  act  approved  July  13,  1892 .5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 6, 719. 85 

(  Amount  ^estimated)  retiuired  for  completion  of  existing  project 7, 000. 00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  *7, 000. 00 
i  Submitted  in  compliauce  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


COMMKRCIAL  STATISTICS. 


The  commerce  for  the  year  ending  December  31, 1891,  is  estimated  as  foUo^rs: 


Claw  of  goods. 


Cotton  and  products 

Tobacco 

Rice 

( rrains  and  forage 

Vegetables  and  truck  — 
Live  stock  and  products. 

Fish,  oysters,  et« 

Naval  stores 

Lumber  and  products — 

CotU  and  minerals 

Fertilizers 

Machinery ' 

i  >eueral  merchandise  — 
Sundries 


Total 


Ex^iorts. '  Imports. 


$156, 500 


800 

4,800 

12."),  500 

01, 000 

100,000 

00.  000 

98,000 


16, 150 


ToUls. 


110,000 

""*5,'i66 


1, 850 

2,  250 

10,(M)0 

257.  700 

1,350 


$156,500 

10.000 

800 

9,900 

125, 500 

61,000 

100.000 

60.000 

98,000 

1,850 

2,250 

10,000 

257, 700 

17,500 


Tonnage. 


022,750  I    288,250       911,000 


Tout. 

1,428 

22 

20 

504 

4,445 

400 

2,531 

2, 232 

9,255 

266 

75 

100 

2,000 

500 


23,838 


Gain  over  last  year,  !|5l67,650. 

Transportation  lines  established  during  year:  One,  a  daily  line  from  Jacksonville 
to  Marines. 

The  above  statistics  are  based  mainly  upon  reports  of  Assistant  Engineer  W.  H. 
Chadboum,  jr.,  made  after  much  correspondence  and  conversation  with  steamboat 
captains  and  agents,  custom-house  officials,  and  prominent  shippers  and  merchants. 

* 

2seic  Kiverj  North  Carolina, 
APPKOPRIATED. 


Date. 


July  4.  1836.  to  Julv  7,  183S 

AngUHt  2, 18*<2 

Julv  4.  18»4 

Aue»8i5.  1880 

Aiif^ust  11,  1K88 

September  19,  1890 


Amount. 


Aggregate. 


$5,000  . 
5.000 

10,000 
3,  000 
5,000  J 


$50,000 

5,0.'0 
10,000 
20,  000 

2;i.  oot) 

28,000 


*  If  it  is  determined  to  complete  project,  which,  in  the  opinion  of  the  District  En- 
gineer, is  of  very  doubtful  expediency.  $7,(KX)  is  a  suitable  amount  for  application  to 
the  work  in  one  yeiir,  but  the  number  and  size  of  vessels  now  navigating  the  river, 
or  that  will  probably  navigate  it  iu  future,  do  not  justify  the  statement  that  $7,000 
ran  be  juoKtably  expended  for  its  iniprovemeut. 
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New  River,  North  Carolina — Continued. 
EXPENDED. 


Fiscal  year  endiDg  June  30 — 


1837  to  1839 

1886 

1887 

1888 

1889 

1890 

1891 


DuriDg 
year. 


19,810.24 
181.80 
8, 191. 37 
349.08 
655.69 
499.85 


Aggregate. 


*$48,833.54 
9, 810. 24 
9,992.04 
18, 183. 41 
18, 532. 49 
19. 188.  i8 
19, 688. 03 


*  Balance  of  $1, 166. 46  turned  over  to  snrplas  fand. 


FREIGHT  TRANSPORTED. 


Fiscal  year  ending  June  30— 


1883. 
1887. 
1889. 
1890. 
1891. 


Talne. 


$290,000 
606,000 
705,960 
731,550 
743.350 


L  i6. 
IMPROVEMENT  OF  NORTH  EAST  (CAPE  FEAR)  RIVER,  NORTH  CAROLINA. 

This  tributary  approximates  in  size  to  the  main  Cape  Fear  River, 
which  it  joins  from  the  left  bank  immediately  above  Wilmington  and 
30  miles  from  the  ocean.  From  the  confluence  up  60  miles  it  is  tidal, 
with  a  least  depth  of  6  feet  at  lowest  stages  of  tide  and  vater,  and 
easily  navigable  by  small  steamers  towing  two  flats  alongside.  For 
the  next  40  miles,  from  near  Bannerman's  Bridge  to  near  Hallsville,  it 
is  reported  to  have  a  depth  of  about  3  feet  at  ordinary  stages,  and  to 
flow  with  gentle  slope  between  banks  of  a  moderate  height.  For  the 
next  13  mffes,  up  to  Kornegay's  Bridge,  103  miles  above  the  confluence, 
the  stream  is  narrower,  more  crooked,  and  its  banks  lower.  It  is  quite 
tortuous,  being  130  miles  in  length  between  points  70  miles  apart  in  an 
air  line.  Below  Kornegay's  Bridge  there  are  reported  to  be  at  inter- 
vals of  6  to  10  miles  some  eleven  settlements,  at  most  of  which  there 
are  said  to  be  stores,  turpentine  stills,  cotton  gins,  grist  and  saw  mills. 
The  river  below  Kornegay's  Bridge  is  crossed  by  seven  county  bridges* 
and  one  railroad  bridge.  A  draw  is  being  placed  in  the  latter,  but 
three  of  the  county  bridges  are  without  draws. 

The  river  is  subject  to  freshets,  having  a  recorded  extreme  rise  of  5.8 
feet  at  Kornegay's  Bridge,  7.7  feet  at  Sarecta,  13.4  feet  at  Hallsville, 
13.8  feet  at  Chinquapin,  16.3  feet  at  Deep  Bottom  Bridge,  16 J  feet  at 
Groom's  Bridge,  6.6  feet  at  Bannerman's  Bridge,  and  6  feet  at  GasUe 
Hayne,  27  miles  above  the  confluence. 

When  its  improvement  was  commenced  by  the  United  States  in 
1890,  it  was  easily  navigable  up  48  miles  to  Bannerman's  Bridge,  above 
which  it  was  everywhere  "badly  obstructed  by  snags  and  by  overhang- 
ing, leaning,  and  fallen  trees,  so  as  to  completely  block  navigation  at 
all  ordinary  stages  of  water.^ 
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The  project  of  1889,  not  since  modified,  is  "  to  thoroughly  clear  a 
channel  of  good  width  and  natural  depth  for  small  light-di*aft  steamers 
up  to  Hallsville  and  for  pole  boats  up  to  Kornegays  Bridge"  by  the 
removal  of  snags,  stumps,  fallen,  leaning,  and  overhanging  trees  at  an 
estimated  cost  of  $30,000. 

With  the  sum  of  $5,000  appropriated  by  the  act  of  September  19, 
1890,  the  improvement  was  commenced  at  Bannermans  Bridge,  48  miles 
above  the  confluence,  in  January,  1891,  and  continued  to  April  24, 1891, 
when  the  plant  returned  to  Wilmington.  No  work  was  thereafter  done 
to  June  30, 1891,  at  which  date  the  channel  to  a  width  of  40  feet  and  to 
its  natural  depth,  and  the  banks  had  been  roughly  cleared  '^  of  tlie 
worst  obstructions  to  a  high- water  navigation"  from  Bannermans 
Bridge  up  31 J  miles  to  Chinquapin,  at  a  total  expense  of  $3,173.60. 

During  the  fiscal  year  ending  June  30, 1892,  2  trees,  3  stumps,  20 
logs,  8  snags,  and  parts  of  an  old  steamboat,  scow,  and  boiler  which 
were  troublesome  to  navigation  were  removed  from  the  channel  above 
Hilton  Bridge,  2^  miles  above  Wilmington.  This  work  was  done  in 
September  and  October,  1891,  since  which  date  no  work  has  been  done 
upon  the  river. 

During  the  year  a  daily  record  has  been  kept  of  water  gauges  at  the 
seven  following  points:  Kornegays  Bridge,  Hallsville,  Chinquapin^ 
Sarccta,  Deep  Bottom  Bridge,  Grooms  Bridge,  and  Castle  Hayne. 

At  the  date  of  this  report,  June  30, 1892,  the  river  is  badly  obstructed 
by  logs  and  snags  above  Bannermans  Bridge. 

"The  two  counties  of  Duplin  and  Pender,  through  the  central  portion 
of  which  the  improved  part  of  this  river  flows,  have  a  total  area  of 
1,470  square  miles,  and  had  by  the  United  States  census  a  total  popu- 
lation in  1880  of  31,241,  and  in  1890  of  31,204. 

By  the  same  census  there  were  raised  in  these  two  counties  in  1879, 
5,334  bales  of  cotton  on  11,117  acres,  and  in  1889,  3,380  bales  on  12,306 
acres. 

These  counties  are  said  to  be  very  favorable  in  climate  and  soil  for 
truck  farming,  but  products  of  that  nature  require  quick  transporta- 
tion to  market  by  rail. 

This  river  is  in  the  collection  district  of  Wilmington,  N.  C. 

Money  statement. 

Jnly  1/1891,  balance  unexpended $1,866.40 

June  30, 1892,  amount  expended  during  fiscal  year 674. 61 

July  1, 1892,  balance  unexpended 1,191.79 

July  1, 1892,  outatanding  liabilities 35.50 

July  1, 1892,  balance  available 1,156.29 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 6, 156. 29 

r  — .»^— ^— — . 

{Amount  ^estimated)  required  for  completion  of  existing  project 20, 000. 00 
Amount  tnat  can  be  prontabl^  expended  in  fiscal  year  ending  June  30, 1894    10, 000. 00 
Submitted  in  compliance  with  requirements  of  aeotionB  2  of  liver  and 
harbor  acts  of  1866  and  1867. 

BNG  92 ^73 
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COMMERCIAL  STATISTICS. 


The  oomxncrce  for  the  year  ending  December  31^  1891,  is  estimated  as  followa: 


Class  of  goods. 


Cotton  and  products .... 

Tobacco 

Bice 

Grains  and  forage 

Vegetables  and  track . . . 
Live  stock  and  products 

Kaval  stores 

Lumber  and  products . . . 

Fertilizers 

General  merchandise  ... 
Sondriea 


Exports. 


$8,900 


3,000 
4,490 
1,300 
4,020 
129,000 

eo,7oo 


1,000 


Total 


212,410 


Imports.  •  Totals. 


$750 


2,050 


600 

01,200 

300 


64,900 


$8,900 

750 

3,000 

6,540 

1,300 

4,020 

129,000 

60,700 

600 

62,200 

300 


277,310 


Toanagtt. 


TonM, 

170 

2 

68 

254 

45 

25 

6,640 

22,170 

50 

868 

5 


90,295 


Gain  over  last  year:  $7,310. 

The  tonnage  decrease  18  due  to  the  falling  off  of  naval  stores  exported. 

The  above  statistics  are  based  mainly  upon  reports  of  Assistant  Engineer  £.  D. 
Thompson,  made  after  much  correspondence  and  conversation  with  steamboat  cap- 
tains and  agents^  custom-house  officials,  and  prominent  shippers  and  merchants. 

Northeast  (Cape  Fear)  Biver. 

m 

Appropriated  September  19,  1890 $5^000.00 

Expended  fiscal  year  ending  June  30,  1891 3,173,60 

Freight  transported  during  fiscal  year  ending  June  30, 1891  (40,696  tons).  270,000.00 


L  17. 

IMPROVEMENT  OF  BLACK  RIVER,  NORTH  CAROLINA. 

The  river  is  a  tributary  to  the  Cape  Fear  Eiver,  which  it  joins  from 
the  left  bank  14^  miles  above  Wilmington,  and  42 J  miles  from  the  ocean. 

From  its  conflnence  i\\)  15  miles  it  is  about  300  feet  wide;  thence  15 
miles  farther  to  Goff  INTarrows,  6  miles  above  Point  Caswell,  it  is  160 
feet  wide.  Through  Goff  Narrows,  2  miles  in  length,  the  channel  is 
very  crooked  and  about  75  feet  wide,  fully  half  of  the  water  spreading 
out  through  a  cypress  swamp.  From  Goff  Narrows  2  miles  to  Haws 
Narrows  its  width  is  about  150  feet  between  firm  banks.  Through 
Haws  Narrows,  4  miles  in  length,  its  water  again  spreads  through  a 
cypress  swamp,  the  channel  being  very  crooked  and  only  about  36  feet 
wide;  thence  10  miles  to  South  Eiver  (or  Beatty)  Narrows,  24  miles 
above  Point  Caswell,  its  width  is  about  450  feet  between  high,  firm 
banks.  Through  South  River  Narrows,  4milesinlength,  the  channel 
is  very  crooked  and  about  40  feet  wide,  a  large  parlrof  the  water  again 
flowing  through  a  cyi^ress  swamp.  From  South  River  Narrows  up  34 
miles  to  Lisbon  its  width  varies  from  35  to  300  feet. 

Its  depth  at  low- water  summer  stage  is  nowhere  less  than  4  feet 
from  the  confluence  to  Point  Caswell,  nor  less  than  2^  feet  anjrwhere; 
thence  10  miles  to  Haws  Narrows  through  which  there  is  a  series  of 
short  shoals  upon  which  the  least  depth  is  18  inches.  From  Haws 
Narrows  10  to  12  feet  can  be  carried  to  South  River  Narrows  in  which 
there  are  two  shoals  each  about  60  feet  long  with  a  minimum  depth  of 
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3  feet.  From  South  River  Narrows  to  Clear  Run  the  depth  is  not  less 
than  3  feet,  and  from  Clear  Run  10  miles  to  Lisbon,  it  is  18  inches. 

The  shoals  are  M.  said  to  be  accumulations  of  sand  caused  by  logs 
which  sink  while  being  floated  or  driven  in  unrafted  masses  down  the 
river. 

The  bed  of  the  river  is  very  coarse  sand  throughout. 

Below  Lisbon  theriver  flows  for  about  two- thirds  of  its  length  through 
a  pine  forest  and  for  the  other  third  through  swamps  timbered  with 
cypress,  gum,  and  maple. 

There  are  6  steam  saw  mills  and  2  shingle  mills  on  its  banks,  54  stores 
receiving  freight  from  the  river  and  18  turpentine  distilleries  below 
Lisbon  shipping  their  products  upon  it.  Its  branches  above  Lisbon, 
upon  which  there  are  6  or  7  turpentine  stills,  aggregate  about  100  miles 
in  length,  reach  to  an  air-line  distance  of  about  25  miles  and  from  it 
are  navigated  by  rafts  bringing  down  resin  and  turpentine. 

In  freshets  during  the  year  1890  when  gauge  re(X)rds  were  kept  the 
recorded  extreme  rise  was  10.3  feet  at  Clear  Run,  8.2  feet  at  Hampton 
X^n^ng,  5  feet  at  Mill  Greek,  and  4.8  feet  at  Point  Caswell,  these  points 
being  respectively,  76,  58,  41,  aud  24  miles  above  the  confluence  with 
the  Cape  Fear  River. 

There  is  said  to  be  at  low  stages  a  lunar  tide  of  about  2  feet  at  Point 
Caswell  and  of  about  6  inches  at  the  lower  end  of  Haws  Narrows,  75 
miles  from  the  ocean,  above  which  it  is  imperceptible. 

The  banks  average  about  8  feet  in  height  above  the  summer  stage, 
but  attain  60  feet  just  below  Clear  Run,  and  in  high  freshets  are  over- 
flowed almost  the  entire  length  of  the  river,  the  water  spreading  about 
one-half  mile  on  either  side. 

During  the  sammer  the  water  remains  nearly  constant  at  low- water  stage.  At  a 
variahle  date  between  August  and  September  the  river  generally  rises  5  to  8  feet  in 
one  week,  thus  reaching  suddenly  its  winter  high-water  stage,  and  remains  up  till 
about  April.  After  April,  and  before  July,  it  falls  gradually  to  its  summer  low- 
water  stage. 

By  an  act  of  the  General  Assembly  of  Korth  Carolina,  ratified  Feb- 
ruary 24,  1877  (Annual  Report,  Chief  of  Engineers,  1885,  pages 
1153  and  1154),  "The  Black  River  Navigation  Company"  was  incor- 
porated "  to  clear  out,  improve,  and  render  fit  for  steamboat  naviga- 
tion the  waters  of  Big  Coharie  and  Black  rivers  above  the  point  on 
Black  River  at  which  such  navigation  is  now  practicable,"  with  "the 
sole  and  exclusive  right  and  privilege  to  navigate  said  rivers  with 
steamboats  from  Point  Caswell  in  the  county  of  Pender  to  all  points 
up  said  Black  River  and  Big  Coharie,  for  the  period  of  fifty  years," 
This  act  was  repealed  by  the  following: 

AN  ACT  to  repeal  chapter  37,  laws  of  1876  and  1877,  incorporating  the  Black  lUver  Navigation 

Company. 

Hie  General  Assembly  of  North  Carolina  do  enact : 

Sbction  1.  That  chapter  thirty-seven  of  the  laws  of  eighteen  hundred  and  seventy- 
aix  and  seveuty-fieven  be,  and  the  same  is  hereby,  repealed ,  and  every  part  thereof. 

Sbc.  2.  That  this  act  sliaU  be  in  force  from  aud  after  its  ratification. 

Ratified  the  7th  day  of  March,  A.  D.  1887. 

Tip  to  1882  this  company  removed  enough  snags  from  the  channel  and 
leaning  trees  from  thebankstoenableasteamcrdrawingl2inclies  to  navi- 
gate the  river  to  Lisbon  once  a  week  eight  or  nine  months  annually. 

When  the  United  States  commenced  its  improvement  in  1887  the 
channel  was  moderately  well  cleared  up  24  miles  to  Point  Caswell,  but 
above  that  point  62  miles,  to  near  Lisbon,  was  only  roughly  cleai*ed| 
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being  especially  obstructed  at  the  bends  by  leaning  and  overhanging 
trees,  and  was  navigated  by  a  steamer  of  2^  feet  draft  once  or  twice 
per  week  all  the  year  to  Point  Caswell,  and  nine  months  annually  to 
Clear  Run,  about  8  miles  below  Lisbon. 

In  1885  the  cost  of  clearing  the  banks  of  overhanging  trees  and  the 
channel  of  logs  and  snags  to  the  depth  of  4  feet  at  low  water  24  miles, 
to  Point  Caswell,  was  estimated  at  $6,500;  of  clearing  the  banks  of 
overhanging  trees  and  the  channel  of  logs  and  snags  for  a  draft  of  2J 
feet  during  six  to  ten  months  annually  from  Point  Caswell  to  Lisbon 
was  estimated  at  $12,000,  and  if  put  in  thorough  order  by  dredging 
through  shoals  and  by  dredging  or  diking  the  so-call^  narrows  (An- 
nual Report  Chief  of  Engineers,  1885,  page  1149),  the  improvement 
above  Point  Caswell  was  estimated  to  cost  in  addition  $15,000;  total, 
$33,500. 

The  approved  project  of  1885  (Annual  Report,  page  1149),  not  since 
modified,  is  to  apply  at  least  $10,000  to  removing  "  logs,  snags,  and 
overhanging  trees  from  the  bed  and  banks  of  the  river",  and  rounding 
off  "  a  few  of  the  extra  sharp  bends"  from  its  confluence  with  the  Cape 
Fear  River  up  86  miles  to  Lisbon. 

With  $3,000  appropriated  by  the  act  of  August  5, 1886,  work  was 
commenced  in  October,  1887,  and  continued  to  January  31, 1888,  during 
which  time  there  were  removed  from  the  channel  276  logs,  163  stumps, 
and  9f  cords  of  snags,  and  from  the  banks  472  overhanging  trees,  98f 
cords  of  brush,  besides  trimming  40  trees.  No  further  appropriation 
has  been  made  and  no  work  done  since  January  31,  1888. 

At  the  date  of  this  report,  June  30, 1892,  from  the  confluence  up  24 
miles  to  Point  Caswell  the  river  is  in  excellent  condition,  excepting 
within  the  upper  6  miles,  where  three  trees  in  the  channel  and  a  few 
leaning  trees  on  the  banks  badly  obstruct  it.  From  Point  Caswell  to 
Haws  Narrows  navigation  is  impeded  only  by  about  6  trees  in  the  chan- 
nel and  by  about  12  leaning  trees  from  the  banks,  which  latter  are  dif- 
ficult to  pass.  Through  Haws  Narrows  there  are  logs  in  the  bed  of  the 
river  which  have  caused  the  formation  of  the  shoals,  but  no  snags. 
From  Haws  Narrows  to  South  River  Narrows  there  are  no  obstructions 
in  the  channel  or  on  the  banks.  South  River  Narrows  is  obstructed  by 
a  mass  of  logs  in  the  bed  of  the  river,  through  which  there  is  a  tortuous 
3-foot  channel,  and  by  many  overhanging  trees.  From  South  River 
Narrows  up  34  miles  to  Lisbon  the  channel  is  badly  obstructed  by  snags; 
logs,  stumps,  and  overhanging  trees. 

The  estimated  ftirther  ai)proximate  cost  of  removing  logs,  stumps, 
and  overhanging  trees  from  the  bed  and  banks  of  the  entire  river  and 
of  rounding  off  some  of  its  sharpest  points  at  bends  is  estimated  (An-  * 
nnal  Report  Chief  of  Engineers,  1888,  page  892)  at  $11,000,  making, 
with  the  $3,000  already  applied,  a  total  cost  of  clearing  the  river  of 
snags,  logs,  stumps,  and  overhanging  trees  of  $14,000  instead  of  $18,500 
as  given  in  the  first  two  items  of  the  foregoing  estimate  of  1885. 

The  other  item  above  of  $15,000  for  dredging  and  diking  is  not  under- 
stood to  be  embraced  in  the  approved  project. 

The  Cape  Fear  and  Yadkin  Vjilley  Railroad,  put  in  operation  Febru- 
ary 17, 1890,  with  one  terminus  at  Wilmington,  N.  C,  runs  nearly  par- 
allel with,  and  nowhere  more  than  3J  miles  from,  that  section  of  the 
river  under  imi)rovement. 

There  are  five  county  bridges  and  one  railroad  bridge  over  the  river 
between  Point  Caswell  and  Lisbon,  all  of  which,  it  is  reported,  will  need 
to  be  provided  with  draws  of  at  least  25  feet  clear  width  if  the  river  is 
to  be  much  navigated  by  steamers. 
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The  steamer  W.  T.  Daggett^  of  50.57  net  tons,  makes  two  trips  weekly 
without  interruption  throughout  the  year  from  Wilmington  to  Point 
Caswell,  bringing  down  naval  stores  and  a  little  cotton,  and  taking  up 
general  merchandise,  household  supplies,  and  fertilizers,  and  carries 
about  60  passengers  per  week  each  way. 

The  steamer  Lisbany  of  66.94  net  tons,  makes  two  trips  weekly  during 
nine  months  of  the  year  from  Wilmington  to  Clear  Bun,  and  during  the 
other  three  months  to  Haws  Narrows,  bringing  down  naval  stores,  lum- 
ber, and  shingles,  and  carrying  up  general  merchandise,  household  sup- 
plies, and  fertilizers.  This  steamer  always  brings  down  a  full  cargo, 
and  also  tows  a  lighter  to  Clear  Bun  each  trip,  which  drifts  down 
loaded  with  about  £}0  barrels  of  resin. 

The  Black  Biver  flows  between  the  Cape  Fear  Biver  and  its  other 
tributary,  the  Kortheast  Gape  Fear  Biver,  at  a  distance  of  6  to  17  miles 
from  the  former  on  the  west  and  13  to  30  miles  from  the  latter  on  the 
east. 

South  Biver,  joining  Black  Biver  about  20  miles  above  Point  Cas- 
well, is  at  the  confluence  as  deep  as  Black  Biver,  very  narrow  and 
crooked  and  much  choked  with  snags  and  Overhanging  trees  in  its  lower 
20  miles,  above  which  it  is  said  to  be  broad  and  clear  of  obstructions. 
It  is  navigated  to  a  point  about  65  miles  in  an  air  line  from  its  con- 
fluence by  rafts  carrying  naval  stores. 

The  river  is  in  the  coUection  district  of  Wilmington,  N.  0« 

Money  statement 

Jnly  1, 1891,  balance  unexpended $5.93 

June  dO,  1892;  amonnt  expended  during  fiscal  year 6.93 

Amount  appropriated  by  act  approved  July  13, 1892. 10, 000. 00 


OOKMESCIAL  8TATISTI0B. 

The  commerce  for  the  year  ending  December  31, 1891,  is  estimated  as  follows: 


Class  of  goods. 


Cotton  and  products 

Tobacco 

Rice 

T^rains  and  forage 

Vegetables  and  truck  — 
Live  stock  and  proilucts. 

IFlsh,  oysteru,  etc 

Naval  stores 

Lumber  and  products 

Fertilizers 

Machinery 

Genera]  merchandise 

Bundri  es 


Total 


Exports. 


$240,000 


1,000 

4,200 

5,225 

48,825 

500 

223,000 

134,400 


3,000 


Imports. 


060,150 


$5,000 
10,200 
18.500 


32,000 
2,700 


17,500 

50,400 

122,450 

5,160 


Totals. 


288,000 


$240,000 

5,000 

11,200 

22,700 

5,225 

80,825 

3,200 

223,000 

134,400 

17,500 

50,400 

122,450 

8,150 


024,050 


Tonnage. 


Tmu. 

1,500 

10 

258 

608 

277 

450 

28 

20,325 

53,200 

700 

150 

1,363 

500 


79,429 


Decrease  over  last  year:  $21,464;  increase  in  tonnaee,  18,118. 

I'^ansportation  lines  established  during  the  year:  None. 

The  above  statistics  are  based  mainly  upon  reports  of  Assistant  Engineer  E.  D. 
TliompsoD,  made  after  much  corres^ouucnce  and  conversation  with  steamboat  cap- 
tains and  agents,  custom-house  officials,  and  prominent  shippera  and  merchant!. 
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Blaeh  Miver,  North  CkwoUna, 
APPKOFBIATBD. 


Fiscal  year  ending.  Jane  30— 


Date. 

Araonnt. 

Aggregiatek 

Aninifit  5. 1886 ».- 

|3,U00 

$3,000 

KTFEin>BD. 

1887 
1888 
18S9 
1890 
1891 


During 
year. 


$42.70 
2,224.61 
109.93 
519.61 
100.55 


Aggregate. 


$42.70 
2.207.31 
2,377.24 
2.896.85 
2,997.40 


FREIGHT  TRANS1»0IITED. 


Fiscal  year  ending  June  30— 

Tons. 

Valne. 

1886 

48,650 

$750  000 

1887 

1,020,000 
1,220,296 

18'*8 

l«i<9 

1, 181, 380 

1890 

1, 181, 943 

1891 

61, 3U 

945,514 

L  i8. 


IMPROVEMENT   OF   CAPE   FEAR   RIVER   ABOVE    WILMINGTON,  NORTH 

CAROLINA. 

The  river  above  Wilmington  is  115  miles  in  length  to  Fayett^ville, 
4  miles  above  which  place  and  149  miles  from  the  ocean  bar  is  the  head 
of  navigation,  at  low  stages,  from  tide  water.  Above  the  149  miles  the 
river  is  susceptible  of  improvement  only  for  slack-water  navigation,  for 
which  purpose  the  State  of  North  Carolina  is  said  to  have  spent  years 
ago,  unsuccessfully,  the  sum  of  $350,000. 

The  part  of  the  river  under  improvement  extends  only  up  to  Fayette- 
ville. 

It  flows  throTigh  the  flat  sandy  belt  of  North  Carolina,  timbered  with 
pine,  intersected  with  cypress  swamps,  sparsely  i>opulated,  and  pro- 
ducing chiefly  naval  stores,  lumber,  shingles,  and  cotton. 

Its  width  at  Point  Peter,  immediately  above  the  confluence  of  the 
Northeast  Branch,  is  340  feet;  12  miles  above  it  is  760  feet;  25  miles 
above  Wilmington  it  is  narrowest,.  120  feet,  above  which  point  its  width 
ranges  from  150  to  270  feet,  being  270  feet  at  Elizabethtown  and  200  to 
250  feet  at  Fayetteville. 

Its  banks  are  from  15  to  40  feet  high  from  Fayetteville  down  66  miles 
to  Hungry  Neck,  and  are  overflowed  in  the  higher  freshets;  thence  49 
miles  to  Wilmington^  except  occasional  bluffs  of  sand  or  sandy  marl, 


I 
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the  conntry  is  low,  much  of  it  swampy,  and  some  of  it  adapted  to  rice 
coltuTe. 

EisiDg  in  the  hUly  coontry  near  the  Blae  Bidge  and  north  boundary 
of  the  State,  it  is  subject  to  sudden  and  frequent  freshets,  causing  a 
recorded  extreme  rise  of  34.5  feet  at  Elizabethtowu  and  52  feet  at  Fay- 
etteville,  where  the  rise  is  said  to  be  occasionally  as  great  as  62  feet. 

The  tidal  range  is  2.5  feet  at  Wilmington,  and  tides  are  perceptible 
to  Whitehall  54  miles  farther. 

The  bed  is  of  sand,  except  a  small  extent  of  clay  at  Thames  Shoal, 
12^  miles  below- Fayetteville. 

For  many  years  the  Cape  Fear  Navigation  Company,  chartered  in 
1706,  exacted  tolls  of  steamers  plying  between  Wilmington  and  Fay- 
etteville, which  they  were  authorized  to  coUect  by  the  original  act  of 
incorporation  and  subsequent  amendment.  The  company  maintained 
*'  during  the  low  water  a  scow  with  the  necessary  appliances  to  remove 
logs  and  cut  down  and  trim  overhanging  trees."  Pursuant  to  the  river 
and  harbor  act  of  March  3, 1881,  "  J10,000  therein  appropriated  were 
paid  to  the  company  for  a  deed  extinguishing  the  right  to  take  tolls  or 
make  charges  for  the  navigation  of  the  portion  of  the  river  between 
Wilmington  and  Fayetteville. 

The  foregoing  deed  having  been  approved  by  the  Attorney-General, 
the  improvement  of  the  river  was  commenced  by  the  United  States  (at 
Indian  Wells  Landing  37  miles  above  Wilmington)  June  10,  1882.  At 
that  time  from  Wilmington  49  miles  up  to  Hungry  Neck  the  depth  of 
water  was  always  ample  and  navigation  uninteiTupted  by  shoals;  thence 
66  miles  to  Fayetteville  there  were  many  shoals  on  which  there  was  not 
more  than  12  to  14  inches  of  water  during  the  low- water  season ;  and 
for  the  78  miles  above  Indian  Wells  Landing  the  channel  was  badly  ob- 
structed by  sunken  logs,  snags,  and  overhanging  trees. 

The  project  of  1881,  under  which  the  foregoing  work  was  commenced, 
embraced — 

The  removal  of  snags  and  lo^,  the  clearing  away  of  overhanging  trees  on  the 
hanks,  a  small  amount  of  dredging,  and  the  construction  of  jetties  or  dikes,  at  first 
experimentAUy. 

The  total  estimated  cost  of  the  work  proposed  was  $55,755,  which,  however,  was 
only  for  the  part  of  the  work  that  will  he  required  for  the  entire  portion  of  the  river 
in  need  of  improvement.     (Annual  Report  Chief  of  Engineers,  1881,  page  164.) 

In  this  report  the  depth  to  which  the  channel  was  to  be  cleared  and 
to  which  it  was  to  be  deepened  over  the  shoals  is  not  specified. 

June  30, 1^85,  "  a  thoroughly  cleared  and  thoroughly  contracted 
channel  of  4  foot  depth  from  Wilmington  to  Elizabethtowu,  and  3-foot 
depth  from  Elizabethtowu  to  Fayetteville  at  all  stages  of  water,"  were 
estimated  to  require  an  expenditure  subsequent  to  that  date  of  $201,000, 
making,  with  the  $59,013.83  expended  to  that  date,  the  total  final  cost 
of  the  project  as  estimated  in  1885,  $260,013.83.  (See  Annual  Eeport 
1885.  pages  10S6, 170,  and  171,  in  which  it  is  stated  that  the  foregoing 
deptns  are  '^  all  that  the  original  project  seems  to  suggest  and  also  all 
that  the  limited  water  supply  ot  the  river  will  allow.") 

Of  the  $59,013.83  expended  to  June  30,  1885,  $10,000  had  been  paid 
to  the  Cape  Fear  Navigation  Company. 

The  jetties  built  to  that  date  were  chiefly  of  brush,  logs,  or  planks. 

In  the  Annual  Report  of  1886,  page  996,  it  is  stated  by  Capt.  W.  H. 
Bixby,  Corps  of  Engineers,  then  in  charge  of  the  improvement — 

The  Tiolence  of  the  freshets  has  proved  too*  much  for  brushy  log,  or  ordinary 


1160       REPORT   OF   THE    CHIEF    OP   ENGINEERS,  U.  S,  ARMY.        ' 

plank  .jettips,  aud  in  my  opinion  low  stone  jetties  will  prove  the  most  economical  in 
the  end.    The  new  estimates  for  the  total  cost  of  the  work,  $472,700,  are  as  follows: 

For  clearing;  away  obstructions : 

.18,000  snags,  at  $1 $18,000 

5, 000  logs,  at  $2 10,000 

2,500  stnmps,  at  $3 7,500 

3,000cubic  yards  of  rock,  at  $3 9,000 

84,000  linear  feet  of  rock  jetties,  at  $3.50 294,000 

Contingencies  (10  per  cent) 34, 600 

Superintendence  (10  per  cent) 34, 600 

Total  required "407, 700 

Already  spent  upon  this  work 65,000 

Total , *472,700 

The  project  of  1881,  for  the  improvement  of  this  river  as  matured  in 
1885  and  1886,  is  to  secure  "at  all  times  of  the  year"  a  depth  of  4  fbet 
from  Wilmington  73  miles  to  Elizabethtown,  and  of  3  feet  thence  42 
miles  to  Fayettville,  by  the  removal  of  snags,  logs,  stumps,  and  rock, 
and  of  overhanging  trees  from  the  banks,  by  the  building  of  84,000 
linear  feet  of  rock  jetties  and  by  a  small  amount  of  dredging,  at  an 
estimated  cost  subsequent  to  that  date  of  $407,700,  and,  including  the 
previous  expenditure,  at  a  tot.al  estimated  final  cost  of  $472,700. 

During  the  ten  years  that  the  improvement  has  been  in  progress  it 
is  reported  by  the  assistant  eugineer  formerly  in  charge  that  from 
June  10, 1882,  to  June  30,  1892,  2§,144  snags,  logs,  stumps,  and  trees 
have  been  removed  from  the  channel  and  banks,  and  2,837  linear  feet 
of  jetties  have  been  built  of  logs  and  sheet  piles,  2,354  feet  of  rocks,  and 
620  feet  of  brush  and  stone,  aggregating  6,811  linear  feet  of  jetties. 

During  the  fiscal  year  ending  June  30,  1892,  793  feet  of  jetties  were 
built  of  stone  upon  brush  matresses,  of  which  183  linear  feet  were  built 
upon  McRae  Shoal,  5  miles  below  Fayetteville,  and  610  feet  at  Thames 
Shoal,  7  J  miles  farther  down. 

From  May  23  to  29, 1892,  a  survey  was  made  of  the  shoal  at  Eliza- 
bethtown embracing  2^600  located  soundings.  June  16  to  30  the  work 
of  building  stone  jetties  upon  brush  mattresses  at  this  shoal  was  in 
progress. 

During  the  fiscal  year  ending  June  30, 1892,  the  aggregate  length  of 
jetties  built  upon  these  three  shoals  was  793  linear  feet,  and  during  the 
same  period  228  snags,  logs,  stumps,  and  trees  were  removed  from  the 
channel  and  46  trees  and  23  cords  of  brush  from  the  banks,  the  details 
of  which  work  will  be  found  in  the  appended  report  of  Mr.  E.  D. 
Thompson,  the  efficient  assistant  engineer  in  immediate  charge  of  the 
work. 

The  comparatively  recent  opening  of  stone  quarries  at  Mount  Airy 
and  Sanford,  ]S^.  C,  on  the  line  of  the  Cape  Fear  and  Yadkin  Valley 
Railroad,  constructed  through  Fayetteville  within  a  few  years,  permits 
stone  suitable  for  jetties  to  be  delivered  at  the  latter  point  at  $1.34 
per  ton  of  2,240  pounds,  the  lowest  competitive  bid  recently  received, 
and  materially  cheaper  than  it  has  been  possible  hitherto  to  secure  it 
for  jetties. 

This  railroad  connecting  Fayetteville  and  Wilmington  has  also 
materially  reduced  the  amount  of  traffic  upon  the  river  and  caused  the 
number  of  steamers  plying  regularly  upon  it  between  those  two  places 
to  be  reduced  from  three  to  two,  making  an  aggregate  of  four  round 

'Incorrectly  added  in  the  text  as  $415,200  and  $480,200. 
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trips  per  week,  one  with  a  net  tonnage  of  140  and  the  other  of  156  tons. 

At  the  date  of  this  report,  June  30, 1892,  the  condition  of  the  river  is 
approximately  as  follows: 

From  Wilmington,  14  miles  to  the  mouth  of  Black  Biyer,  the  channel 
and  banks  are  unobstructed;  thence  to  Fayetteville  the  navigation  of 
the  river  is  not  seriously  impeded  by  snags  or  leaning  trees,  except  at 
Little  Sugar  Loaf  Shoal^  7  miles  below,  and  at  McDowell's  Barn  Shoal, 
about  3  miles  above  EUzabethtown,  at  each  of  which  points  for  a  dis- 
tance of  about  160  feet  it  is  quite  bsully  obstructed  by  masses  of  snags 
in  the  channel,  and  also  at  occasional  points  where  the  caving  of  the 
banks  has  carried  trees  into  the  river. 

From  Wilmington  up  46  miles  to  KeUys  Cove  4  feet  can  be  carried 
at  lowest  stages ;  thence  27  miles  to  Elizabethtown  there  are  four  shoals, 
namely,  Little  Sugar  Loaf,  160  feet  long,  Waddell  Ferry,  60  feet  long', 
and  Browns  Eeach  and  Cypress,  each  aoout  90  feet  long,  aggregating 
about  400  feet,  upon  which  pilots  report  the  least  depth  at  lowest 
stages,  about  every  third  year,  to  be  about  2  feet,  but  upon  which  there 
are  3  feet  at  low  summer  stages  for  about  two  continuous  years. 

From  Elizabethtown,  42  miles,  to  Fayetteville  there  are  numerous 
short  shoals,  aggregating  about  12  miles  in  length,  upon  which  pilots 
report  the  least  depth  at  exceptionally  low  seasons  to  be  18  to  20  inches, 
and  at  ordinary  low  seasons  30  inches  to  3  feet. 

The  part  of  this  river  fipom  Wilmington  to-FayetteviUe  and  of  its  two 
tributaries,  the  Black  and  Northeast  Cape  Fear  rivers,  under  improve- 
ment  by  the  United  States  at  a  total  estimated  cost  or  $524,200,  are  al- 
most wholly  in  the  Ave  counties  of  Duplin,  Pender,  Sampson,  Cumber- 
land, and  Bladen.  These  five  counties  have  an  aggregate  area  of  4,110 
square  miles,  and  by  the  United  States  census  had  a  population  in  1880 
of  94,129,  and  in  1890  of  100^384;  and  produced  in  1880, 16,213  bales  of 
cotton  on  37,291  acres,  and  in  1890, 16,149  bales  on  66,964  acres. 

The  riyer  is  in  the  ooUeotlon  diBtrict  of  Wilmington,  N.  0. 

Money  statement. 

Jvljlf  1891,  balance nnexpended $10,070.92 

Jnne  90, 1892,  amount  expended  during  fiBcal  year 6,520.93 

July  1, 1892,  balance  unexpended 4,549.99 

July  1,1892,  outstanding  liabUitiee 530.30 

July  1,1892,  balance  available 4,019.69 

Amount  appropriated  by  act  approved  July  13, 1892 15,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 19, 019. 69 


compliance  with  requirements 
I    harbor  acts  of  1866  and  1867. 


kkpobt  of  mb.  s.  d.  thompson,  assi8takt  ekoinbbb. 

United  States  Engineer  Office, 

Wilmington,  N.  C,  June  SO,  1892. 

]£ajor:  I  have  the  honor  to  submit  the  foUowing  report  on  the  improvement  of 
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Cape  Fear  River,  North  Carolina^  above  Wilmington;  for  the  fiscal  year  ending  Jnne 
30,1892: 

Up  to  Jaly  1, 1891,  upward  of  5^000  linear  feet  of  Jettiee  had  been  built  on  the  fol- 
lowing shoals,  viz : 

MUm  aboT^  Wihningtaii. 

Fayetteville 115 

M cCarter  Cross 114 

Old  jetties 112^ 

McRae llOx 

Smiths  Cross 107 

Thames 102 

Morehead : 78 

Elizabethtown 73 

Cypress 63^ 

The  river  had  been  snagged  so  as  to  give  a  moderately  good  4-foot  channel  100  feet 
wide  during  the  entire  year  from  Wilmington,  46  miles,  to  Kelley  Cove,  thence  a 
similar  3-foot  channel  27  miles  farther  to  Elizabethtown,  thence  a  2-foot  channel  80 
feet  wide  42  miles  farther  to  Fayetteville. 

Stone  had  been  quarried  and  deposited  along  the  bank  for  use  in  Jetties  as  follows: 

Yards. 

McCarter  Cross 100 

McRae 160 

Thames 600 

Purdies  toMelvin 800 

McDowell  Barn 250 

Elizabethtown 250 

Browns  Landing 200 

Total 1,860 

All  work  was  in  progress  July  1,  1891. 

From  July  1  to  October  13, 1891,  there  were  built  at  Thames  Shoal  5  jetties,  aggre- 
gating^  610  feet  in  length;  McRae's  Shoal,  2  jetties,  aggregating  183  feet;  total,  793. 

During  the  same  period  366  cords  of  brush  and  10  cords  or  stakes  were  cut  and 
used  witii  659  yards  of  rock  in  construction  of  jetties. 

From  51  to  &i  miles,  65  to  66  miles,  and  68  to  99  miles  above  Wilmington,  total  46 
miles,  there  were  taken  from  the  river  channels  64  trees,  57  stumps,  70  logs,  and  37 
large  snags ;  and  46  trees  were  cut  down  and  hauled  back  and  23  cords  small  brush 
removed  £rom  the  banks. 

On  account  of  high  water  field  work  was  suspended  October  13,  and  the  plant  laid 
up  at  Wilmington  until  the  following  season. 

May  23  to  29, 1892,  a  careful  survey  was  made  of  Elizabethtovni  Shoal.  This  survey 
shows  that  quite  a  change  has  taken  place  in  the  channel  since  the  examination  of 
1885,  so  that  a  treatment  entirely  different  from  that  proposed  in  1885  is  now  needed. 
A  new  project  was  accordingly  submitted;  after  its  approval  a  working  party  was 
put  in  the  field  Jnne  11,  and  up  to  June  30  the  following  work  had  been  done: 

Jetties  built:  None  completed. 

Jetties  removed linear  feet .-  105 

Rocks  used cubic  yards..    75 

Brush  cut  and  used cords..  127 

Gauges  were  maintained  during  the  year  at  Fayetteville  and  Elizabethtown. 
^  Past  works  of  construction  on  this  river  have  been  based  on  the  principle  of  using 
United  States  labor  for  obtaining  all  supplies,  such  as  brush  and  rock. 

After  looking  over  the  situation  carefully  it  was  decided  this  spring  to  abandon 
the  expensive  and  cumbersome  method  of  quarrying  rock  by  United  States  labor  and 
buy,  as  needed,  under  sealed  proposals.     The  following  proposals  were  received: 

For  Mount  Airy  granite  delivered  on  the  river  bank  (steamboat  landing)  at  Fay- 
otteville,  in  carload  lots,  $1.51  per  ton  of  2,240  pounds. 

For  Sanford  brown  stone,  weighing  156  pounds  per  cubic  foot,  and  delivery  as 
above,  $1.34  per  ton  of  2,240  pounds. 

The  estimated  cost  of  loading,  towage,  and  placing  on  jetties  is  from  $1.15  to  $1.25 
per  ton,  making  cost  in  place  $2.59  per  ton  at  Elizabethtown.  The  stone  is  superior 
to  any  that  can  be  obtained  along  tne  river,  and  is  bought  and  used  only  as  needed. 
It  is  probable  that  it  will  be  advantageous  to  purchase  orush  and  other  supplies  by 
the  same  method. 

Durinj^  the  past  year  there  has  been  practically  no  low- water  season,  and  the  pres- 
ent condition  of  the  river  is  such  that  it  has  been  navigable  for  light-oraft  boats  all 
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the  year  and  for  5-foot  draft  steamers  during  eleven  months  of  the  year  to  Fayette- 
ville. 

The  plant  now  in  use  consists  of  one  steamer  (H.  G.  Wright),  one  steam  hoistor^  and 
two  scows  or  flats.  Of  these  the  Wright  has  been  repaired,  so  that^t  is  in  fair  con- 
dition ;  the  hoister  needs  a  new  ''A''  Irame  and  repairs  to  hull;  the  scows  are  worth- 
less. 

The  value  of  the  plant  is  estimated  at  $4,420.77. 

A  list  of  steam  vessels  plying  over  this  river  is  appended  to  this  report. 

The  expenditures  of  the  year  have  been — 

Por  snagging  in  river $750. 83 

For  jetty  work 2,883.22 

Total 3,634.05 

■»— 
Distributed  as  follows : 

Superintendence 993. 62 

Plant 457.61 

General  work 2,182.82 

Very  respectfully,  your  obedient  servant, 

E.  D.  Thompson, 
U*  S.  AsBistant  Engineer, 
Mi^.  W.  8.  Stanton, 

Carp9  of  Engineers,  U,  8,  A. 


lAst  of  eieam  vessels  plying  on  the  Cape  Fear  River,  North  Carolina,  above  Wilmington, 

for  fiscal  year  ending  June  SO,  189£. 


Name  of  Tesael. 

Net  ton- 
nage. 

Bemarks. 

I>.  Mnrcfaison 

140. 72 

140.11 

156.^2 

3.00 

A.  P.  Hurt 

(Regular  steamers  between    Wilmington  and 

Oaim    VVffkr ^r^,--..rx.-rT-- 

c     t  nyettevillo,  N.  C-,  four  trips  per  week. 

mavaABA 

lowing  between  Xavaasa  and  Wilmington,  K.  C. 

COMMERCIAL  STATISTICS. 


The  commerce  for  the  year  ending  December  31,  1891,  is  estimated  as  follows: 


Clasa  of  goods. 


Cotton  and  prodacta 

Tobacco 

Rice 

Grains  and  for<tge 

Vegetables  auu  truck . . . 
Live  stock  and  products 

Fiah,  oysters,  etc 

Naval  stores 

Lumber  and  products  — 

Fertilizers 

Machinery 

General  merchandise 

Sandrlea 


Total 


Exports. 


$312. 

10, 

15, 

2, 

18, 
7. 


175 
000 
000 
000 
000 
800 


354, 
139, 


000 
600 


40. 

110, 

30, 


000 
000 
210 


1,038,785 


Imports. 


$15,000 
10,000 
75,800 

80,000 
4,000 

150,  000 
40,000 

542, 200 
30,000 

947,000 


Totals. 


$312, 175 
25,000 
25,000 
77,800 

18, 000 

87, 800 

4,000 

354, 000 

139. 600 

150. 000 

80.  000 
652,  L'OO 

6<J,  210 


1, 985, 785 


Tonnage. 


Ton». 

7,658 

50 

379 

1,030 

.    240 

539 

40 

13, 286 

41.715 

6,000 

2.500 

12. 000 

2,500 


88,638 


Decrease  over  last  year  $28,651. 

Transportation  lines  established  during  year,  none. 

The  above  statistics  are  based  mainly  upon  reports  of  Assistant  Engineer  E.  D. 
Thompson,  made  after  much  correspondence  and  conversation  with  steamboat  cap* 
tains  and  agents,  custom-house  officials,  and  prominent  shippers  and  merchants. 
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Cape  Fear  River,  above  WilmingUm, 
APPKOPKIATED. 


Bate. 


March  3, 1881 

August 2. 1882  ... 

July  6,1884 

Augusts,  1888..., 
August  11, 1888... 
September  19, 1890 


Amoimi. 


$30,000 
30,000 
5,000 
11.250 
12,000 
15,000 


Aggregate. 


$30,000 
60,000 
65,000 
76,260 
88,250 

103,250 


EXPENDED. 


Fiscal  year  ending  June  30~ 


1882. 
1883. 
1884. 
1K85. 
188H. 
1887. 
1888. 
1889. 
1890. 
1891. 


During 
year. 


$14,813.96 

12. 987. 45 

14, 701. 13 

10.  511. 29 

5, 516. 98 

1, 302. 13 

8,019.68 

9,469.69 

4,648.95 

6, 379. 17 


Aggregate. 


$14,813.96 
27.801.41 
42,502.54 
59,013.83 
64,530.81 
65,832.94 
73,852.62 
83,322.31 
87,971.26 
94,350.43 


FREIGHT  TRANSPORTED. 


Fiscal  year  ending  June  30— 


1881. 

1885. 

1887. 

1888. 

1889.. 

1890. 

1891.. 


Value. 


$800,000 
2,238,800 
2, 047, 996 
2,710,357 
2, 911, 000 
2, 518, 045 
2,014,436 


L    IQ. 

IMPHOVKMEKT  O.  CPE  ^-K^K^.^AT^^  BELOW  WXLMIXOXOK, 

from'th^eTea?bLSUl« 'Vi^'^PJ."''?.'?®"*  ^^  «'«  United  States 
made  separately  for  thfi^nrf'«y?«  ^^'®*i®7'"®'  *^®  appropriations  being 
mington  ^  '"''  ^^^  ^^""^  above  and  for  the  part  at  and  below  Wil 

and''aUh^'^*con£nS*r^s?^^^  and  its  northeast  branch, 

the  ocean  bar  (2  miles^eawC  w 'l"'"^*^?'  *^«  distance  by  river  to 
Its  width  is  1,200  S  1  l^nrii*!"*'^*''^  *«  30  miles,  nearly  south. 
TouT^.^^'  ^°«^<^8ing  to  1^  fe!?^"'?^^  ^^*  where 'narrowest  at 
mfleo,^  B^inswick  liTOr  'Sph  1*  '""v!*^  "PP^^  *  miles  to  near  the 

2i  xSfleT*  '  '"^^'^  ^*^'"g  from  l^ir^^fiZ^'^T^'}}^.  ""^^'^ 
Its  right  bank  for  the  npper  12  .n     ■  "^  ''  "  '*  *" 

PPer  12  miles  18  low  and  swampy  and  the  laoid 
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adaptable  to  the  culture  of  rice,  which  is  grown  to  some  extent  along 
the  river.  The  rest  of  its  right  bank  and  its  left  bank  are  generally 
higher  and  sandy. 

The  range  of  tides  is  4.5  feet  on  the  bar  and  2.6  feet  at  Wilming^n, 
and  although  perceptibly  is  not  materially  increased  at  Wilmington  by 
freshets. 

Between  the  years  1823  and  1820  the  State  of  Iforth  Carolina  made 
an  unsuccessful  attempt  to  improve  the  river,  principally  by  closing 
Brunswick  Eiver  near  its  head  and  by  works  of  contraction  on  the 
shoals  between  the  mouth  of  Brunswick  Eiver  and  Campbells  Island, 
5  miles  below,  "upon  which  at  that  time  there  was  only  7^  feet  of  water 
at  low  water.'' 

The  United  States  commenced  the  work  of  improving  the  river  be- 
tween Wilmington  and  the  bar  in  1829,  and  began  the  improvement  of 
the  bar  in  1853,  at  which  dates  their  condition  was  as  follows: 

In  1829  the  navigation  of  the  river  was  "  so  obstructed  as  to  prevent 
the  approach  of  all  vessels  drawing  more  than  10  feet  watery  that  ves- 
sels of  that  description  can  not  approach  the  town,  and  are  obliged  to 
anchor  14  miles  below  it  and  discharge  part  of  their  cargoes  into  light- 
ers." 

In  1853  there  was  in  the  channel  on  the  bar,  by  the  survey  of  1852, 
at  low  water  7J  feet  of  water  in  the  eastern  channel  and  7  feet  in  the 
western  channel  at  the  main  outlet  at  the  mouth  of  the  river  and  8  feet 
at  the  !N^ew  Inlet,  about  7  miles  above  the  mouth,  cut  through  the  nar- 
row beach  and  the  ocean  by  a  violent  storm  in  1761. 

From  the  commencement  of  these  improvements  to  this  date  the 
atlopted  projects  and  results  have  been'  in  brief  as  follows : 

The  project  of  1827  for  the  river,  based  upon  surveys  made  in  1827, 
as  directed  by  Congress  in  1826,  was  to  swell  its  volume  by  diverting 
into  it,  by  jetties,  water  from  Brunswick  Eiver  and  from  Fishing  and 
Eodman  Creek,  which  flows  through  Eagle  Island,  opposite  Wihning- 
ton,  and  by  contracting  the  river  by  jetties  below  Wilmington. 

In  pursuance  of  this  project  and  by  some  dredging  from  1829  to  1838 
between  Wilmington  and  Campbell  Island,  9  miles  below,  "  an  availa- 
ble increase  of  about  2  feet  in  deptb  was  obtained,  so  that  9  to  9j^  feet 
could  be  carried  at  low  water." 

The  project  of  1853  for  improving  the  bar  was  to  straighten  the  chan- 
nel by  building  jetties  along  the  inner  shore  of  BaldSiead  Point,  to 
deepen  it  by  a  wing  dam  to  be  built  from  Eeeper  Shoal,  by  dredging, 
by  closing  the  narrower  of  two  small  breaches  in  Zekes  Island  near 
New  Inlet,  and  by  a  jetty  from  Federal  Point  at  the  New  Inlet  to  divert 
a  large  part  of  its  ebb  current  through  the  main  channel. 

Work  was  confined  principally  to  building,  from  1853  to  1865,  a  stone 
jetty  300  feet  long  from  Baldhead  Point  perpendicular  to  its  outer  shore 
(instead  of  the  wing  dam  from  Eeeper  Shoal),  and  to  closing,  between 
1854  and  1856,  both  breaches  at  Zekes  Island  (united  and  much 
widened  by  storms  meanwhile). 

Simultaneously  with  the  building  of  the  stone  jetty  at  Baldhead  Point 
the  western  cliaunel  began  to  improve,  and  when  the  jetty  attained  a 
length  of  300  feet,  in  18o4,  its  depth  had  increased  to  9  feet  (from  6  feet), 
and  until  1855  ranged  in  depth  from  8  to  10  feet,  and  "  the  eastern 
channel  ceased  to  be  used  by  vessels." 

The  Oak  Island  (western)  cLannol  deepened  several  feet  simultaneously  with  the 
construction  of  the  works  for  closing  Zekes  Island  opening,  and  began  to  shoal  again 
immediately  after  the  destruction  of  these  works. 

The  project  adopted  in  1870  was  the  closure  of  the  breaches  between  Smiths  and 
Zekes  islands,  with  the  ultimate  closure  of  the  Now  Inlet  in  view. 
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The  closure  of  the  breaches  was  commenced  in  1870  and  finished  in 
1873  by  the  construction  of  a  line  of  crib-work  filled  with  stones,  4,403 
feet  in  length. 

The  project  of  1873  added  to  the  project  of  1870— 

That  dredging  be  nndertaken  in  the  Baldhead  Channel  (which  seems  to  be 
opening)  as  soon  as  funds  are  available  for  that  purpose,  the  mode  and  amount  of 


^  ._  ^  __       ^  ^  Island, 

and  across  the  island  and  as  far  beyond  it  into^he  river  as  the  superintending  en^l. 
neer  may  find  expedient,  the  character  of  the  construction  across  and  beyond  the 
island  to  be  also  determined  by  him. 

That  the  closing  of  New  Inlet  is  very  desirable  and  shonld  be  attempted  as  soon 
as  funds  are  available;  that,  with  this  object,  a  jetty  should  be  commenced  from 
Federal  Point  and  follow  the  line  of  shoals  in  a  general  southwesterly  direction. 

Under  this  project  the  jetty  (deflector)  was  commenced  at  Federal 
Point  in  Jnly,  1873,  and  continued  until  November,  1873,  when  it  had 
reached  500  feet  in  length  and  its  construction  was  suspended. 

The  work  of  closing  New  Inlet  was  commenced  in  1875,  the  closure 
completely  effected  in  1879,  and  the  dam,  4,800  feet  in  length,  finished 
in  1881. 

In  1883  the  New  Dam,  "  to  prevent  the  further  erosion  of  Smiths 
Island  at  the  swashes  and  extending  from  the  lai-ge  marsh  11,700  feet 
to  Zekes  Island,"  was  commenced,  and  with  "its  extension  across  the 
island  to  connect  with  the  New  Inlet  Dam,  a  distance  of  1,092  feet," 
aggregating  12,792  feet,  was  completed  in  1889,  the  two  dams  with 
their  connection  aggregating  17,592  feet  (over  3.3  miles). 

Dredging  with  the  suction  dredge  Woodbury  on  the  bar  in  the  Bald- 
head  channel  was  commenced  August  13, 1874,  and  has  since  been  con- 
tinued, more  or  less,  during  the  years  1875, 1876, 1879, 1880,  1881, 1887, 
1888,  1889,  1890,  and  1891.  '  .  . 

The  project  of  1874  was  "  to  get  12  feet  at  low  water  as  high  as  the 
city  of  Wibnington,"  by  dredging  a  channel  200  feet  wide  through 
Horseshoe  Shoal  below  New  Inlet,  the  "Logs,"  opposite  Campbell 
Island,  the  shoal  immediately  below  the  "  Logs,"  and  the  shoal  imme- 
diately above  the  upper  jetty,  about  3  miles  below  Wilmington,  and  by 
the  removal  of  obstractions  placed  in  the  river  during  the  war  near 
the  latter  shoal,  at  an  estimated  cost,  including  $12,000  for  the  main- 
T^^P^2^J^^^  ®^^**^^  dredge  Woodbury  for  one  year  upon  the  bar, 

Ot  ^--oUjOOO. 

y.J!^^°I\  fn^^y,  *^'^  project  was  commenced  in  March,  1874.  Septem- 
a^i  Vl  *'*^®?^**"'^  ^^  »  channel  behind  the  Horseshoe  Shoal  "  to 
bllnw  T^.t^rTi**''^*  "'"^  variable  Horseshoe  Channel,"  opposite  and 
tomliSTw  >  ^a«,«>mmeuced,  and  a  channel  100  feet  ^de  at  bot- 
Kement  WW?  **  ^""^.I^^^  ^*«  completed  in  May,  1876.  Its  en- 
S Tw  w^tA™""  ^'^^^  ''^/^  ^«*^*  a°<i  depth  of  i2  feet  at  ordi- 
13^1876  iwthL^^  commenced  August  9, 1875,  and  completed  May 

a  cut  Ij'mQes  long""'^*^  ^^  °^"^  ^^'"^  «^^i«  ya«i«  «f  ^^*^^^  ^om 

feeTp^8?4e7?n"fhf  O'^*^"^!  the  depth  of  12 

ChannK WilmhiS^n^^r^  ''^,,^J1^^  ^^^^^^^^d  from  Baldhead 
125  to  245  feet,  a  SterX^th  Th^**"  *^''*'°^^  *?«  «^"»1«  ^^^^J^^  fr<>»«^ 
have  existed  at  afj  time  biS«''5  any  record  showed  positively  to 

during  the  preSg  fifty  foS^vCs   '"''^'^^^  ^^*^'  *^*^  ^'^y  *™« 
The  minimum  depth  at  ordinLy  low  water  on  the  bar  in  Baldhead 
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Channel  at  that  time  was  11^  feet  on  the  <^  mser  lump/'  and  was  else-^ 
where  not  less  than  12  feet. 

August  6, 1881,  the  work  of  enlarging  the  cut  through  the  Horse 
Shoe  Shoal  (known  thereafter  as  Snows  Marsh)  to  the  width  of  270 
feet  and  depth  of  16  feet  at  mean  low  water,  was  commenced  and  was 
the  beginning  of  a  project  to  obtain  a  channel  16  feet  deep  at  mean 
low  water  from  the  deep  water  at  Smithville  to  Witmington  by  dredg- 
ing a  channel  2f  miles  in  length  through  Horseshoe  Shoal  and  through 
the  following  eight  other  shoals  between  that  shoal  and  Wilmington, 
namely,  Reeves  Point,  Midnight,  Brunswick  Cove,  Lilliput,  Logs  and 
Big  Island,  Brunswick  River,  Kidder,  and  Wilmington  sboals. 

The  enlargement  of  Snows  Marsh  Channel  to  the  width  of  270  feet 
and  depth  of  16  feet  at  mean  low  water  was  completed  in  December, 
1883.  It  shoaled  and  was  redredged  in  1886, 1887,  and  1888,  and  wa« 
abandoned  in  Octobei,  1889,  and  the  dredging  of  New  Snows  Marsh 
Channel  in  its  place  to  the  depth  of  16  feet  at  mean  low  water  and  bot- 
tom width  of  233  feet  was  commenced  August  27, 1889,  and  finished 
May  20, 1890. 

April  13, 1891,  by  dredging  to  a  slight  depth  at  Old  Brunswick  Cove 
Shoal,  redredging  at  Lilliput  Shoal  and  at  Xew  Snows  Marsh  Channel, 
a  channel  was  finished  to  the  full  depth  of  16  feet  at  mean  low  water 
and  variable  width  of  233  to  270  feet  from  Southport  (Smithville)  to 
Wilmington,  in  completion  of  the  foregoing  project. 

April  16,  1891,  under  a  contract  entered  into  with  Mr.  P.  Sanford 
Ross  by  the  offtcer  then  in  charge,  December  24,  1890,  and  approved 
January  8,  1891,  the  dredging  of  a  channel  from  Wilmington  to  the 
bar  20  feet  deep  at  mean  low  water  and  270  feet  in  width  was  com- 
menced at  the  Wilmington  Shoal. 

June  2,  1892,  dredging  to  the  depth  of  20  feet  in  the  Cape  Pear  River 
was  discontinued,  at  which  date  a  channel  20  feet  deep  and  270  feet 
wide  had  been  finished  through  Wilmington  Shoal,  3,200  feet  long,  and 
had  been  cut  through  the  next  two  lower  shoals  at  Alligator  Creek  and 
Brunswick  River  to  the  partial  widths  specified  below  in  the  recital  of 
operations  for  the  year. 

June  9, 1892,  the  Chief  of  Engineers  directed  that  a  channel  18  feet 
deep  and  as  wide  as  funds  (in  the  next  two  years)  will  allow  be  dredged 
from  the  bar  to  Wilmington. 

The  redredging,  commenced  May  21, 1892,  to  the  depth  of  18  feet  at 
!New  Snows  Marsh  Channel,  where  shoaling  had  reduced  the  depth  of 
the  16-foot  channel  to  14J  feet  at  mean  low  water,  was  the  virtual  com- 
mencement of  the  dredging  of  an  18-foot  channel  under  this  modified 
project. 

WOBK  OP  THE  FISCAL  YEAE  ENDING  JUNE  30,  1892. 

Dredging  to  obtain  a  channel  20  feet  deep  at  mean  low  water  and  270 
feet  wide  was  in  progress  under  contract  with  Mr.  P.  Sanford  Ross  of 
December  24,  1890,  from  July  1,  1891,  to  June  2,  1892,  during  which 
time  a  channel  .20  feet  deep  was  finished  to  the  frill  width  of  270  feet 
through  the  shoal  at  Wilmington,  and  cut  to  the  width  of  148  feet 
through  the  shoal  at  Alligator  Creek,  and  entirely  through  the  shoal 
7,700  feet  in  length  at  Brunswick  River,  37  feet  wide  for  a  length  of 
3,464  feet  and  74  feet  wide  for  a  length  of  4,236  feet. 

This  project  of  increasing  the  depth  of  the  channel  from  Wilmington 
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to  the  bar  4  feet  (from  a  depth  of  16  to  a  depth  of  20  feet)  and  to  a 
width  of  270  feet  involved  dredging  through  ten  shoals,  aggregating 
17.2  miles  in  length,  and  its  completion  would  involve  dredging,  subse- 
quent to  June,  1892,  amounting  at  the  present  contract  price  of  13J 
cents  per  cubic  yard,  with  allowance  for  contingent  and  engineering  ex- 
penses, to  $791,947,  and  at  the  rate  at  which  appropriations  have 
hitherto  been  made  would  occupy  at  least  ten  years,  or  until  1902,  until 
which  date  vessels  could  not  reach  Wilmington  drawing  any  more 
water  than  at  present  and  the  commerce  of  the  i)ort  derive  no  appre- 
ciable benefit  from  the  money  meantime  applied. 

If  restricted  to  a  depth  of  18  feet  at  mean  low  water  the  dredging  uf 
a  channel  270  feet  wide  could  be  completed  through  all  the  shoals  be- 
tween Wilmington  and  the  bar  at  an  estimated  cost  of  about  $440,000, 
while  with  $240,000  a  channel  18  feet  deep  and  160  feet  wide  could  be 
cut  through  them  within  two  years  after  the  money  became  available, 
permitting  vessels  of  2  feet  greater  draft  than  at  present  to  reach 
Wilmington,  and  permitting  the  commerce  of  the  port  within  a  com- 
paratively short  time  to  realize  the  benefit  of  the  money  appropriated. 

Several  steamers  of  1,800  to  2,500  tons  net  register,  with  a  capacity 
of  9,000  to  12,000  bales  of  cotton  on  a  draft  of  18  feet  of  water,  are 
now  building  for  the  Wilmington  trade.  A  channel  with  a  normal 
depth  of  18  feet  at  mean  low  water,  with  the  excess  usually  dredged  to 
insure  that  minimum,  together  with  the  tidal  range  of  2^  and  4^  feet, 
respectively,  at  Wilmington  and  on  the  bar,  will  give  vessels  of  the 
above  class  almost  unrestricted  ingress  and  egress,  and  is  believed  to 
be  what  the  immediate  interests  of  the  port  of  Wilmington  require. 

On  May  25, 1892,  it  was  therefore  recommended  by  the  district  engi- 
neer that  the  dredging  be  restricted  to  the  depth  of  18  feet,  and  that 
the  United  States  suction  dredge  Woodbury  he  employed,  as  at  present, 
toward  securing  18  feet  at  mean  low  water  on  the  bar,  working  in  Snows 
Marsh  channel  when  the  sea  prevents  work  upon  the  bar. 

The  recommendation  was  concurred  in  by  the  Division  Engineer,  who 
thought  it  "judicious  to  restrict  the  depth  of  dredging  to  18  feet  at 
low  water  from  the  bar  to  Wilmington  with  such  funds  as  are  now 
available,  or  are  likely  to  be  in  the  next  two  years,''  and  who  recom- 
mended— 

that  the  dredge  Woodbury  be  worked  on  the  bar  when  she  can,  to  obtain  as  great 
depth  as  she  can,  not  to  exceed  18  feet  at  low  water ;  elsewhere,  when  not  on  the 
bar,  where  her  operations  may  be  most  advantageous ;  and  that  a  channel  18  feet 
deep  and  as  wide  as  the  funds  will  allow  be  dredged  from  the  bar  to  Wilmington^  in 
order  that  the  navigation  be  improved  to  that  extent  as  soon  as  pcosible,  it  being 
left  to  the  experience  of  the  next  few  years  to  decide  whether  it  be  necessary  or  ex- 
pedient to  work  for  a  greater  depth. 

The  recommendation  was  approved  by  the  Chief  of  Engineers,  June 
9, 1892. 

A  survey  made  in  May,  1892,  at  New  Snows  Marsh  Channel,  re- 
vealed shoaling  to  the  extent  of  about  94,000  cubic  yards,  the  depth 
on  the  crest  of  the  shoal  at  the  southeasterly  side  being  about  7.1  feet, 
in  the  middle  about  13.9  feet,  and  along  the  northwesterly  side  13.7 
feet,  but  with  a  somewhat  tortuous  channel  across  the  shoal  not  less 
than  14  feet  deep  at  mean  low  water.  An  agreement  with  the  con- 
tractor, supplemental  to  the  contract,  was  entered  into  May  16  and  ap- 
proved by  the  Secretary  of  War  May  20,  1892,  providing  for  the  trans- 
fer of  one  of  the  contractor's  dredges  to  this  shoal  at  $15.79  per  hour, 
being  the  average  earnings  of  the  dredge  for  the  preceding  three 
months  under  the  contract  upon  the  shoals  in  the  river  above.    The 
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redredging  commenced  May  20,  and  to  June  30, 39,443  cubic  yards  bad 
been  removed  from  tbe  sboal  and  redredging  was  still  in  progress, 
one  cut  40  feet  wide  baving  been  made  througb  it  to  tbe  deptb  of  18 
feet,  and  anotber  cut  of  tbe  same  widtb  well  a^lvanced. 

This  new  cut  at  Snows  Marsb  Cbannel  bad  previously  sboaled,  and 
from  February  23  to  Marcb  14,  1891,  8,808  cubic  yards  were  redredged 
from  it,  making  a  cbannel  111  feet  wide. 

Tbe  United  States  suction  dredge  Woodbury  bas  been  engaged 
tbrougbout  tbe  year  in  dredging  in  Baldbead  Cbannel  on  tbe  bar,  and 
wben  the  sea  was  too  rough  to  work  there  upon  tbe  sboal  in  New  Spows 
Marsb  Cbannel,  and  bas  removed  from  tbe  two  channels  during  tbe  fis- 
cal year,  150,645  cubic  yards. 

At  tb^  date  of  this  report,  June  30, 1892,  there  is  a  depth  at  mean 
low  water  on  tbe  bar  in  the  Baldbead  Cbannel  of  not  less  than  17  feet, 
and  of  not  less  than  16  feet  thence  to  Wilmington  for  a  widtb  of  270 
feet,  excepting  upon  tbe  sboal  in  New  Snows  Marsb  Channel,  at  which 
tbe  minimum  deptb  is  16  feet  and  tbe  minimum  width  40  feet,  and  ex- 
cepting at  Lilbput  Shoal,  11  miles  below  Wilmington,  where  for  a  dis- 
t>ance  of  300  feet  tbe  minimum  deptb  is  15  feet. 

Tbe  minimum  mid-channel  depth  is,  therefore,  on  the  bar  17  feet,  and 
between  the  bar  an4  Wilmington  15  feet. 

The  appended  table  shows  tbe  depths  in  tbe  river  and  in  the  various 
channels  on  the  bar  prior  to  and  since  the  commencement  of  the  im- 
provement to  this  date,  from  all  accessible  records. 

The  details  of  the  work  during"  the  year  are  very  fully  pr^gent^d  in 
the  appended  report  of  Mr.  E.  D.  Thompson,  assistant  engineer,  who 
bas  bad  it^  immediate  charge  and  assiduously  conducted  it. 

The  river  is  in  the  ooUectiou  district  of  Wilraiugton,  N.  C. 

Money  statement 

July  1, 1891,  balance  unexpended $128,112.62 

June  30, 1892,  amount  expended  during  fiscal  year 91, 762. 39 

July  1, 1892,  balance  unexpended 36,350.23 

July  1, 1892,  outstanding  babilities ' $19, 950. 52 

July  1, 1892,  amount  covered  by  uncompleted  contracts 764. 64 

20,715.16 

July  1, 1892,  balance  available 15,6:^5.07 

Amount  appropriated  by  act  approved  July  13, 1892 200, 000. 00 

Amount  availably  for  fiscal  year  ending  June  30, 1893 215, 635. 07 


'Amount  (estimated)  required  for  completion  of  existing  project  (ap- 
proved by  Chief  of  Engineers  June  9, 1892)  101,392.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1894  101, 392. 00 
Submitted  in  compliance  with  requirementa  of  sectioDS  2  of  river  and 
harbor  acts  of  1866  and  1867. 


beport  of  mr.  e.  d.  thompson,  assistant  engineer. 

United  States  Engineer  Office, 

Wilmington^  N,  C,  June  SO,  1899. 

Major:  I  have  the  honor  to  submit  the  following  report  of  operatious  for  the  im- 
provement of  the  Cape  Fear  River,  North  Carolina;  at  au^  below  Wilmington,  for 
the  fiscal  year  ending  June  30,  1892. 
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Up  to  July  1.  1891,  the  following  work  (then  in  uae)  had  been  completed  on  thlB 
riyer,  the  deptna  of  all  dredged  channels  referring  to  mean  low  water. 


Locality  of  dix'dging^ 


WilmiDjcton  Shoal 

Alligator  C reek 

Brunswick  River  Shoal 

Loga  and  Big  Island 

Lillipwt  Shoal 

Old  BrnH8wick  Coire 

Midnight  Shoal 

K«aves  roiiit ^ 

New  Snows  Marsh  (bottom  width) 


Length  of 
channel. 


2,100 

700 

6,000 

8.500 

11,000 

1,000 

7,400 

700 

9.000 


Depth. 


FteL 


Width. 


FeeL 


20 

270 

16 

270 

16 

264 

10 

270 

16 

270 

16 

270 

16 

270 

16 

270 

16 

S33 

A  continnons  stone  dam  3^  miles  long,  with  a  top  width  varying  from  5  to  6  feet 
and  rising  5.5  feet  above  low  water,  extending  from  Zekes  Island  to  the  marshes,  had 
been  completed.  A  channel  had  been  dredged  entirely  across  the  bar;  at  the  outer 
crest  the  least  depth  was  18  feet  over  a  width  of  200  feet,  while  on  the  inner  shoals 
the  available  depth  did  not  exceed  17  feet  in  a  crooked  channel.  All  work  was  in 
progress  July  1,  1891. 

Dredging  under  the  project  of  1889,  to  secure  a  channel  of  20  feet  depth  at  mean 


low  water  270  feet  wide  from  Wilmington  to  the  ocean,  continued  under  an  unfin- 
ished contract  with  Mr.  P.  Sanford  Ross,  dated  December  24, 1890,  from  July  1,  1891, 


channels  through  shoals  as  follows : 


Name  of  shoaL 


Wilmington 

Alligator  Creek  . 

Bnmswick  River 


Excavated, 


Cu.  yds. 

48.881 
222,890 

133, 456 


'Logs. 


Stomps, 

cypress 

and  pine. 


6 

10 

81 


453 


Cleared  ohanneL 


Length. 


Feet. 
3,200 
9,000 
8,  379 
4,321 


Width. 


Feet. 

270 

148 

37 

*74 


Depth. 


Feet, 


20 
20 

20 


•Partially  completed. 

All  the  above  work  was  done  by  two-clanishell  dre*lges,  No8.5  and  7,  No.  5  working 
continuously  from  July  1,  1891,  to  May  19,  1892,  and  No.  7  from  January  4, 1892,  to 
June  ^,  1892. 

The  large  number  of  stumps  encountered  at  Brunswick  River  Shoal  has  materially 
mcreajjod  the  cost  of  work  at  that  locality.  The  largest  measured  stump  removed  was 
7J  inclies  m  diameter  across  the  top  and  12  feet  in  diameter  across  the  roots:  several 
otners  exceeding  this  in  size  were  taken  out,  but  being  too  heavy  to  be  put  on  the  deck 

-L^L^n?"^' ^^^^  -^^^^  *^  ^*  ^"^^  ^^^»  ^^^^  to  the  dump  ground.  Besides  the 
In^Fl  wL  .w*""'?  River  Shoal  the  dredge  removed  from  thi  channel  portions  of 
?oad.ir«IL  and  VSf  *''''' ,'''*''/'f*\'J«  ^^  ^*'*^'5^  ^^  ^y  ^^  i'^ch  timbers,  armed  with  raU- 
BcSwnunma.rA^/''w^''^.  ^*iH*  ^^^^-  ^^  material  excavated  was  removed  in 
e^r  Rive?^^^d  dnr..^'^'"«^'^f\?>^*^  ^«^°g  P^*  ^^^^^  Hilton  Bridge  in  the  North- 
put  in  a  sliu^h  n«^??h^^  ^"""J?  Alligator  Creek  and  Brunswick  River  Shoals  being 
]jut  m  a  Slough  near  the  mouth  of  Brunswick  River,  and  in  a  pocket  near  the  "  DraiS 

D^SgrNoT^I^Tn'^M^^  into  with  the  contractor  May  16,  1892, 

formSiin  the  lower  nart^off  hi  f'  ^c*  ^,  work  redredging  a  shoal  that  had  been 
yards  of  mat^riaThave  ten  remS^^^^  ^^""^  ^""S  Since  that  time  39,443  cubic 

aepth  entirely  through  the  ahS^l      'tI^*'''''^  *  channel  of  40  feet  width  aid  18  feet 

Snow's  Marsh  Cut  ani  on  the  w^t  aiH?TK^^^^  ^^  P^^^  *^  t^«  ^«1«  ^^  ^^^  ^^^ 
end  of  the  same  cut.     '''^^^^^'^^  "^e  of  the  deep-water  pocket  below  the  eouthem 

vear  in  ^S^gin^m  ^h^&'he^Lw  employed  almost  continuously  during  the 

karshChann^'el.^InDecemSertK  >^  the  new  SnoVs 

time  a  new  rotary  pump  was  put  in  ind  ^i^i?^  ten  days  for  repairs,  during  which 
post,  and  sheathing.  i    "  m  and  general  repairs  made  to  the  hull,  raddex 
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F<^owmg  is  a  statement  of  the  naiuber  of  days  worked  and  the  material  dredged 
by  thia  boat  dniing  the  year: 


Month. 


July 

August  . . . 
September. 
October  . . . 
November. 
December  . 


1891. 


Drodf  iDff  done  and  number  of 
days  dredged. 


January. . 
FebmaJry. 

Harcb 

April 

ilay 

June 


1892. 


Total. 


Bar. 

Snow 

Days. 

Ou.ydi. 

Daya. 

13 

5, 8:i5. 9 

5 

8 

8.517.4 

14 

20 

7,572.8 

8 

4 

1, 687. 4 

19 

12 

4, 576. 6 

10 

5 

1,958.9 

9 

12 

4,909.3 

13 

10 

4, 861. 4 

12 

14 

e,  211. 9 

10 

5 

2,485.6 

20 

2 

1,040.1 

17 

5 

1,942.0 

18 

110 

46.599.2 

150 

Oii.  yds. 

1. 810. 2 
5, 410. 4 

81U.8 
7, 186. 0 
2,  955. 9 

2. 818. 3 


3,956.2 
3, 814. 2 
3,741.3 
10,281.2 
9, 406. 0 
6, 715. 0 


58,904.5 


Total. 


Days. 


18 
22 
23 
23 
24 
•14 


25 
22 
24 
25 
tl9 
23 


Yards. 


7, 646. 1 

8,  &27. 8 
8,  38:j.  6 
8,  K73. 4 
7,  532. 4 
4,777.2 


8,864.5 
8, 675. 6 
9.  953. 2 
12,  766. 8 
10, 440. 1 
8.657.0 


Cost 


$1,  258. 12 
1,019.71 
1.051.52 
1. 042. 16 
1. 809.  75 
1,356.62 


1,181.37 

1,118.67 
1, 265. 34 
1,250.74 
1,251.02 
1. 109.  62 


260 


106,503.7  i 


14,774.64 


*  Laid  up  for  repairs  ten  days. 


tLaid  up  for  repairs  four  days. 


The  cost  of  operating  this  dredge  has  been  $14,774.(Uy  or  at  the  rate  of  14-f-  cents  per 
yard  of  material  excavated.  This  cost  includes  $100  to  $150  per  month  for  deterio- 
ration of  plant;  repairs  of  all  kinds,  superintendence,  and  all  other  expenses  directly 
chargeable  to  the  work.  The  amount  of  work  performed  is  greater  than  that  of 
any  previous  year  in  the  history -of  the  boat. 

The  work  done  on  the  bar  has  been  the  maintenance  and  deepening  of  a  channel 
200  feet  wide  and  17  feet  deep  from  Baldhead  to  the  ocean.  The  work  in  Snow's 
Marsh  Channel  was  the  maintenance  of  the  dredged  channel  to  its  original  depth 
and  the  partial  removal  of  a  shoal  which  was  afterwards  worked  on  under  the  sup- 
plemental agreement  of  May  16,  1892. 

Examinations  and  sorveys  were  made  during  the  year  of  all  the  dredged  channels, 
of  the  bar,  the  Baldhead  beaches,  the  Snow's  Marsh  Shoal  and  vicinity,  and  of  the 
dam.  All  the  dredged  channels  are  maintaining  the  dimensions  to  which  they  were 
originally  dredged  except  as  follows : 

At  Lilliput  snoaling  has  occurred  in  the  angle  entirely  across  the  cnt  to  a  mini- 
mum deptn  of  15  feet  for  a  length  of  300  feet ;  the  eastern  side  of  the  lower  reach  has 
shoaled  for  its  entire  length  (6,400  feet)  for  a  width  of  75  to  200  feet  to  an  average 
depth  of  14  feet.  Excepting  at  the  angle,  there  is  still  a  continuous  channel  entirely 
through  the  shoal  of  16  feet  depth  with  a  minimum  width  of  70  feet  for  a  short  dis- 
tance only. '  Some  slight  shoaling  has  also  occurred  in  the  upper  reach  but  nothing 
that  will  affect  navigation. 

At  Midnight,  on  the  east  side  of  the  cnt,  at  and  below  the  angle,  for  a  length  of 
1,300  feet  and  a  width  of  from  50  to  150  feet,  the  minumum  deptli  of  water  la  15.5 
feet.    There  is  also  slight  shoaling  at  the  northern  end  of  the  upper  reach. 

At  Snow's  Marsh,  two  high  shoals  formed  in  the  new  cut  during  the  year,  one 
designuted  as  "  Shoal  A,"  being  on  the  eastward  side  of  the  cut  near  its  lower  en- 
trance, the  other  "  Shoal  B,"  being  in  the  west  side  of  the  cut  in  the  immediate  vicinity 
of  Buoy  No.  11.  The  Woodbury  has  worked  on  both  these  shoals  at  different  times 
dnring  the  year,  but  in  May,  ISfe,  the  situation  became  so  serious  at  "  Shoal  A''  that  it 
was  decided  to  redredge  a  channel  80  feet  wide  and  18  feet  deep  entirely  through  it. 
At  Shoal  B,  the  available  channel  width  with  16  feet  depth  is  now  100  feet,  wliile  at 
Shoal  A  there  will  be,  at  the  completion  of  the  present  dredging,  a  channel  of  80  feet 
width  with  18  feet  depth  and  of  122  feet  width  with  14  feet  depth. 

At  all  other  places  m  the  cut  the  average  depth  is  over  16  feet  for  233  feet  width. 

The  Snow's  Marsh  Shoal  is  now  the  governing  factor  in  the  future  improvement 
and  maintenance  of  proposed  channel  depths  of  the  river.  The  material  of  which  it 
is  composed  consists  of  a  fine  sand  mixed  with  a  sticky  mud;  the  sand  yields  quite 
readily  to  the  action  of  the  pump  but  the  mud  does  not.  While  shoaling  at  this  par- 
ticular locality  was  expected  on  account  of  the  new  conditions  of  the  river,  its  con- 
tinuance may  necessitate  in  the  near  future  the  construction  of  deflecting  jetties  and 
training  walls  to  secure  a  permanent  channel. 

On  the  bar  a  gradual  improvement  in  conditions  is  observable.  While  the  availa- 
ble deptJi  of  water  is  no  greater  than  last  year,  the  channel  on  the  outer  crest  has 
maintained  its  depth  of  18.1  feet  without  aid  from  the  Woodbury ,  the  distance  from  the 
20-foot  curve  inside  to  the  20-foot  curve  outside  now  being  750  feet.    The  deep  water 
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pocket  just  inside  the  outer  bar  has  extended  itself  inward  500  feet.  The  inner  shoals, 
now  3,500  feet  inside  the  outer  bar,  have  gradually  sharpened  their  crests  under  the 
action  of  the  Woodbury  assisted  by  the  natural  scour,  while  the  work  of  the  year  has 
materially  straightened  the  channel  over  them.  These  slioals  carry  17  feet  at  mean  low 
water.  The  mam  channel  now  in  use  in  the  vicinity  of  the  shoals  is  to  the  westward 
of  the  center  range  lights. 

The  bar  channel  is  also  obstructed  in  the  vicinity  of  the  shoals  by  the  wreck  of  an 
old  gunboat,  which  lies  about  100  feet  to  the  westward  of  the  center  range  lights. 
An  effort  was  made  during  the  past  year  to  remove  it  by  the  use  of  the  river  plant, 
and  portions  of  the  boiler  were  taken  out.  The  conditions  attending  the  prosecution 
of  the  work  were,  however,  unfavorable,  and  it  was  in  November,  1891,  temporarily 
abandoned .  Available  plant  is  unsuited  to  bar  work  and  probably  the  most  economi- 
cal way  to  get  rid  of  the  obstruction  is  to  contract  with  some  one  fuUy  equipped  with 
wrecking  appliances  to  remove  it. 

The  dam  yvus  in  good  condition  when  last  inspec^ted  and  it  appears  probable  that 
the  limit  of  subsidence  was  reached  several  years  ago.  The  swashes  appear  to  be 
steadily  closing  and  the  whole  area  included  between  the  present  beach  line  and  the 
dam  gradually  shoaling.  No  material  changes  have  occurred  in  the  shore  line  of 
Zekes  Island  and  Federal  Point. 

At  Baldliead  Point  the  beach  remains  in  about  the  same  condition  as  last  year,  ex- 
cepting that  some  accretions  have  occurred  on  the  seaside. 

At  Oak  Island  the  beach  line  shows  further  erosion  at  the  point  and  opposite  Fort 
Caswell,  while  the  accretion  still  continues  to  the  westward  towards  Oak  Island 
Light-house. 

The  condition  of  plant  as  a  whole  is  only  fair.  The  suction  dredge  JVoodbury  has 
now  been  in  use  on  this  river  since  1873  and  will  soon  require  some  extensive  repairs. 
The  steamer  Easton,  used  as  a  dispatch  boat  and  for  towing,  also  begins  to  show 
signs  of  age  in  the  hull.  Both  of  these  boats,  however,  still  render  excellent  service. 
The  launcli  Ol'Uihoma  is  practically  unserviceable;  the  hnll  is  rotten  and  the  boiler 
too  small  for  the  engine.  Of  the  other  plant  1  pile-driver,  1  coal  and  water  scow,  1 
drag  scow,  and  1  deck  scow  are  in  good  condition;  7  other  scows  are  fairly  well 
preserved,  while  1  steam  hoister  and  3  scows  are  worthless. 

The  plant  is  valued  at  $18,500.64. 

The  work  still  to  be  done  under  the  present  project  approved  June  9,  1892,  to  se- 
cure 18  ffeet  depth  at  mean  low  water  from  the  bar  to  Wilmington,  and  of  as  great 
width  as  funds  will  allow  in  the  next  two  years,  is  estimated  as  follows  for  widths  of 
150,200,  and  270  feet: 


Name  of  shoal. 


Length 
of  chan- 
nel. 


Alligator  Creek 

Brunswick  River 

Logs  and  Big  iHlaiid 

Keg  Inland  (extension  of  Lillipnt) 

Lilliput 

Old  Brunswick  Cove 

Midnight 

Keaves  Point 

New  Snows  Marsh 

Total 


Feet. 

8,860 
6,600 

11.000 
3,300 

12, 600 
2,000 
9,500 
2,000 

11.300 


67,160 


Excavation. 


150  feet 
width. 


Chu  yds. 


81,019 
234, 166 

71,042 
382,222 
114,  236 
191,  389 

35,  695 
396,  111 


1,  505, 880 


200  feet 
w^idth. 


Cu.  j/dt.' 

58,000 

122. 474 

312, 222 

94,722 

509,629 

152,  315 

255. 185 

47,  593 

528. 148 


2, 080, 288 


270  feet 
width. 


Ou,  yds. 
136, 000 
180, 517 
421,  500 
127, 875 
688, 000 
205, 625 
344,500 
64. 250 
713.000 


2, 881, 857 


Appended  to  this  report  is  a  tabulated  statement  giving  the  names  and  tonnage  of 
all  steamers  plying  on  the  Cape  Fear  River. 

The  expenditures  of  the  year  have  been  $97,850.64,  viz:  For  dredging  in  river, 
$88,6-17.51;  for  work  on  the  bar,  $9,203.13,  as  follows: 

For  construction  and  general  repair  of  plant $958. 29 

For  care  of  property 2, 253. 50 

For  general  superintendence 5, 633. 76 

For  detailed  surveys 1,067;  86 

For  contract  work 74, 760. 06 

For  other  general  work 13, 177.17 

Cost  of  contract  dredging  per  yard  (all  expenses) cents. .  .  16 

Cost  of  dredging  per  yard  by  United  States  suction  dredge  JVoodbury, 

cents ,14 
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The  work  done  on  this  river  to  date  has  given  across  the  shoals  a  oontinnous  chan- 
nel of  20  feet  depth  with  width  varying  from  270  to  37  feet  from  Wilmington  7  miles 
to  Logs  and  Big  Islands  shoal;  thence  16  feet  depth  and  width  varying  from  70  to 
270  feet  13  miles  to  Snows  Marsh,  excepting  300  feet  in  length  at  Xilliput  Shoal, 
where  the  depth  is  15  feet;  thence  16  to  18  &et  depth  with  width  varying  from  80 
to  233  feet  9  miles  to  ocean  bar,  and  thence  a  least  depth  of  17  feet  with  a  width 
varying  from  100  to  300  feet  to  sea. 

Messrs.  D.  S.  Bender,  O.  B.  Fulford,  inspectors;  Capt.  J.  W.  Woodside^  Roht.  C. 
Merritt,  and  Miss  Florence  Willis  have  had  charge  respectively  of  dredging  opera- 
tions, the  Woodbury,  surveys,  and  the  clerical  work,  and  all  have  rendered  efficient 
service. 

Very  respectfully,  youi  obedient  servant^ 

E.  D.  Thompson^ 
U,  S,  A$n8tant  Engtneer. 
Maj.  W.  8.  Stanton, 

Corp$  of  EngineerSf  U,  8,  A» 


List  of  9ieam  vessela  plffing  on  the  Cape  Fear  River,  North  Carolina,  at  and  lelow 
Wilmington,  or  regularly  entering  the  Port  of  Wilmington,  N,  C,  during  the  fiscal  year 
ending  June  SO,  1892. 


Name  of  vesael. 


Blanche 

Alex.  Jones... 

Italian 

Compton 

Marie.. 

X«awreiice 

Chas.  Killam  . 

Pastime 

Anna 

C.P.D 

F.&F 

Navasaa 

Bees 

Wilmington .. 

Passport 

Acme 

Magcie 

Pender 

I>elta 

"W.  T.  Baggett 

Lisbon 

A.  P.  Hurt. . . . 

Cane  Fear 

D.  Murchison . 

Benefactor — 

Pawnee 

Croatan 


47.12 

69.87 

29.37 

53.94 

13.35 

10.54 

6.66 

14.14 

80.32 

4.00 

0.10 

3.00 

5.00 

110.09 

42.83 

18.64 

89.15 

14.03 

48.96 

50.57 

66.94 

140. 11 

156.32 

140.72 

687.79 
858.94 
827.25 


Porta  between  which  they  ply  and  number  of  round  trips  made. 


Harbor  and  sea  towine. 

1)0. 

Do. 
Harbor  towing. 

Do. 

Do. 

Do. 
Pleasure  boal. 
Harbor  towing. 

Do. 

Do. 

Do. 
Pleasure  boat. 

e idly  trip  to  Sonthport,  8  months;  3  daily  trips  to  Carolina  Beach,  4 
louths. 
Eiily  trip  to  Soutbport  4  months;   1  daily  trip  to  Carolina  Beach,  4 
lonths. 
iweekly  trips  to  Town  Creek  until  March,  1892. 
Semiweekly  trips  to  Long;  Creek  until  February,  1892. 
Irregular  trips  up  North  East  River. 
Semiweekly  trips  to  Point  Caswell  until  March,  1892. 
Semiweekly  trips  to  Point  Caswell  since  March,  1892. 
Semiweekly  trips  to  Clear  Run. 
Regular  steamers  between  Wilmington  and  Fayetteville,  N.  C. 
4'tnp8  per  week  each  way. 


'  New  York  and  Wilmington  S.  S,  Co.  2  trips  per  week  to  February  15, 
1892 :  Since  then  1  trip  per  week  between  New  York  and  Wilming- 
ton. Between  Wilmington  and  G^rgetown,  2  trips  per  week  to 
Fttbmary  15, 1892;  sinoe  then  1  trip  per  week.  • 
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Depth  of  water  from  the  ocean  to  Wilmington  in  the  Cape  Fear  River,  North  Caroling 

from  1783  to  189i, 

[Depths  refor  to  mean  low  water  unless  otherwise  stated.    Average  lise  of  tides  at  the  bar,  4|  feet;  at 

Wilmington,  2*  feet.] 


• 

On  the  bar. 

Kew 
inlet. 

Channel 
depths 
bar  to 

Wilming- 
ton. 

Tear. 

Bald- 
head 
(east) 
chan 
nel. 

Oak  Island 
western  chan- 
nel. 

Authority  for  statement. 

Outer 
bar. 

Inner 
bar 
(rip). 

1733.. 

Ftet. 
14 
16 
10 
15 
9 

Feet. 
6  " 

Feet. 
9 
9 
6 
3 

Feet. 

Feet. 

Edward  Mosely. 
Janiee  Wimble. 

1738.. 

13 

1794.. 

Capt.  N.  Holland. 
JoHhna  Potts. 

1797.. 

6 

1820.. 

Mtvi-XemeVfU.  S.  Topographical  Engineon. 
Hamilton  Fblton 

182JJ.. 

*7J 

tio 

t9.2 
tl2.5 
tl3 

1826.. 

Petition  to  Cougros»  by  citiaens. 
Lieut.  A.  J.  Swift,  U.  B.  Engineers. 
Do. 

1827.. 

1836.. 

1838.. 

1 

Walter  Gwynn  and  others. 
Capt.  Glynn,  U.  S.  Navy. 
Pilots  and  others. 

1839.. 

8 
8 
8 

I' 

9 
8*" 

9 
7 

10 
7 
8 

8 

1850.. 

1851.. 

U.  S.  Coast  Survey,  Capt.  Msfljt. 
Do. 

1852.. 

18.%.. 

Pmf.  A  -  D-  TtfM^he  and  others. 

1853.. 

>••■■••> 

*7J 

Col.  de  Bussey. 
Capt.  Woodbury. 
Do. 

1854.. 

\ 

9 

8-10 

7 

7 

9 

1855. . 

m    »JP     **»•>         •••■>••• 

1 

1858.. 

8  , 
8 
7 
9 
9 
10 

11-1 ij 

'^ 

U 
13 
14 
14 
14 
14 
14 
13.5 
14 
15 
15i 
17 
17 
17 

8 

8 

121 

8 
8 

IT.  S.  Cosst  Survey  chart. 
Do. 
Do. 

1866.. 
1871.. 

9 

1872.. 
1873.. 

10  

W.  I.  Vinal,  tJ.  8.  Coast  Survwr. 
Capt.  C.  B.  Phillips. 
Do. 

1874.. 

9 

9 

1875.. 

9 
12 
11 
11 
11 
11 
11 
11 
12 
12 
12 
16 
14 
14 
14 

Do. 

1876.. 

Annual  Report  1876. 
.Annual  Reports  and  maps  of  H.  BaOQD. 
Annual  Report  1878-79. 
Annual  Report. 
Do. 

1877.. 

1878.. 

""vi" 

12 
12 
12 
12 

lOi 
7-8 
7-9 

6i 
6i 
6.5 

7.4 

1879.. 
1880.. 

(no^ed.. 

1881.. 

Do. 

1882.. 

.......... 

Do. 

1883.. 

Do. 

Do. 

1885.. 

1 

Do. 

1886.. 

14 

7-8 

Do. 

1887.. 



Do. 

1888.. 

1 

Do. 

1889.. 

1 

Do. 

1890.. 

1 

:        16 

16 

Do. 

1891.. 

1 

Do. 

1892. . 

1 

tl5 

Do, 

*Low  water. 
tHi^h  water. 
X  This  depth  is  for  a  distance  of  300  feet  only ;  everywhere  else  the  depth  ia  not  leM  than  16  feet. 
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Cammerc€y  foreign  and  domeatiCj  for  the  years  ending  December  S2, 1890  and  1891, 


Articles. 

Quantity. 

Bate. 

Value. 

Tonnage 

1890. 

1891. 

1890. 

1891. 

1890. 

1891. 

1891. 

Exports. 

Cotton bales. 

Spirits  turpentine  .caslcs. 

Rosin barrels. 

Tar do.. 

Cmde  turpentine . . .  .do . . 

Lumber M  feet. 

Pitch barrels. 

Peanuts  . « bushels . 

Cotton  ffoods cases. 

154,666 
70,285 

385,523 
71, 949 
19, 082 
40,065 
5,315 
73, 121 

194,742 

60,846 

904,818 

70,866 

15,803 

29,580 

5,275 

87,271 

2,480 

536 

1, 687 

5,959 

11 

2,925 

$52.00 
18.70 
1.09 
1.47 
1.99 
13.00 
1.60 
1.40 

$40.75 

18.72 

1.34 

L71 

2.10 

17.08 

2.73 

.60 

120.00 

70.00 

5.00 

6.72 

4.00 

2.00 

$8,042,632 

L 314, 330 

420,220 

105,765 

37,973 

620.852 

8,604 

102,369 

$7,935,737 

1,139,037 

408,456 

121, 180 

83,186 

505,226 

14, 401 

62.363 

297.600 

37,520 

8,435 

34.085 

.44 

5,850 

4,000,000 

48.685 

10,648 

50,295 

9,921 

2,172 

51. 765 

737 

1,220 

744 

Yams packaf^es. 

Paper  stock do . . 

161 

169 

Shin/5ies M. 

Spirits  turpentine . .  cases . 
Tar do.. 

8,935 

5.00 

44,675 

1,438 
2 

146 

Misoellaneons. ........... 

......••.. 

3,500.000 

53,334 

1 

Total 

14,097,320 
7,350.000 

14, 593, 120 

8,500,000 

23,093,120 
1,645,800 

231, 437 
113, 306 
344,743 

Importt. 
Miscellaneous  (estimated) 
Total  exports  and  imports. 
Total  commerce.  1891   .... 

(rftin  OT4ir  last  Tear. ..... . 

—1, 814 

Foreign  commerce  for  1891. 


Articles. 


Cotton bales. 

Busin barrels . 

Tar do.. 

Pitch do.. 

Spirits  turiientine gallons . 

Lumber ^M  feet. 

Shingles M. 

Miscellaneous 


Total 


Quantity. 


138, 874 

279,329 

5,890 

131 

1,224,545 

14,281 

1,776 


Value. 


Exports. 


$5, 659, 552 

364,156 

10, 076 

358 

439,425 

224,006 

10,161 

1,812 


6, 709, 546 


Imports. 


$200, 762 


200,762 


Statement  of  vessels  of  100  tons  and  over  at  the  port  of  Wilmingtonf  for  the  years  ending 

December  31,  1890  and  1891. 

[Furnished  by  Capl  Joseph  Price,  hurbor  master.] 


1890. 

1891. 

Vessels. 

Tons. 

Vessels. 

Tons. 

American 

223 
169 

104,493 
86,487 

252 
133 

107,901 

Foreign 

71, 431 

Total 

892 

190.960 

385 

179, 332 
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Entrances  J  clearances,  and  vessels  documented  far  years  ending  December  SI,  1890  and 

1891.^ 

[From  ooBtom-house  records.] 


Foreign : 

£iitraiicd 

Clearances 

Americsn; 

Entrances , 

Clearances 

Total 

Vessels  documented 


*  These  fibres  are  complete  as  regards  foreign  vessels  only.  Yesssels  arriving  and  clearing  to  and 
for  domestic  ports  are  not  compelled  to  enter  and  clear;  therefore  the  number  as  above  reported  does 
not  Inclade  all  doroestlo  vessels.     All  the  above  vessels  are  of  100  tons  and  upward. 


Tonnage, 


Vessels. 

Foreign. 

Anerican. 

TotaL 

Steamers 

No. 
23 
83 
13 
14 

Tons. 

27.426 

38.481 

8,391 

2,133 

No. 

86 

1 

6 

160 

Tom. 

62,126 

607 

1,505 

43,763 

No. 

109 

84 

18 

174 

Tons. 
89.552 

Barks - 

88,988 

Briirs 

4,896 
45,896 

Sohoonera •••.•••••..•••••••••••• 

Total 

132 

71,431 

252 

107, 901 

885 

179,332 

The  above  statistics  are  based  upon  report  of  Assistant  Engineer  E.  D.  Thompson, 
after  much  correspondence  and  conversation  with  steamship  agents,  oustom-honse 
officials,  harbor  master,  and  prominent  shippers  and  merchants. 

Cape  Fear  below  Wilmington. 

APPEOPBIATED. 


Date. 


Mar.    2, 1820  to  July  22, 1854 


July  11, 
Mar.  3, 
June  10, 
•Mar.  3, 
June  23, 
Mar.  'ii, 
Aug.  14. 
June  18, 
Mar.  3. 
June  14. 


Mar. 
Aug. 
July 
Aug. 
Aug. 


a, 

2, 

5. 

5, 

11, 


Sept.  19, 


1870 

1871 

1872 

1873 

1874 

1875 

1876 

1878 

1879 

1880 

1881 

1882 

1884  , 

1886 

1888 

1800 


I 


flOO,  000 

75,000 

100,000 

100.000 

150,000 

ir>o,  000 

132, 500 
100,000 
100,000 
70,000 
140,000 
225, 000 
200,000 
157,500 
245,000 
170,000 


Aggregate. 


*$363,228.92 


100, 
175, 
275. 
375. 
525, 
675, 
807, 
967, 
1,067, 

l,i:^. 
1.277, 
1.602, 
1.702, 
1,860, 
2, 105, 
2,276, 


000.00 
000. 00 
000.00 
000.00 
000.00 
000.00 
500.00 
500.00 
500.00 
500.00 
500.00 
500.00 
500.00 
000.00 
000.00 
000.00 


*BalAuoe  of  |3, 728.07  tamed  over  to  surplus  fund. 
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Cape  Fear  below  Wilmington — Continued. 


EXPENDED. 


Fiscal  year  ending  June  30— 


1829  to  1858 


1871. 
1872. 
1873. 
1874. 
1875. 
1876. 
1877. 
1878. 
1879. 
1880. 
18«1. 
1882. 
1883. 
1884. 
1883. 
1880. 
1887. 
1888. 
1889. 
189^. 
1891. 


During 
year. 


$102, 514. 18 

75, 4'M.  49 

106,112.65 

92, 985. 13 

;     80,664.12 

188,  564.  71 

67. 290. 47 

87, 374.  01 

131.467.06 

103, 981. 73 

89,  559. 13 

82,  519.  58 

119.638.22 

138,995.42 

159.  256.  03 

65,  3.'{2.  81 

70,  254.  51 

77,  ()H9.  89 

52,  888.  33 

189,961.40 

65, 648. 74 


Aggregate. 


$359,500.86 


102, 

177, 

284, 

377, 

463, 

652, 

719, 

806, 

938, 

1,042, 

1, 131, 

1,214, 

1,334, 

1,473, 

1,632. 

1,697, 

1,773, 

1, 851, 

1.903. 

2, 003, 

2,159, 


514. 18 
950.67 
063.32 
048. 45 
712.  57 
277.28 
567.75 
941.76 
408.82 
390.55 
949.  68 
469.26 
107.48 
102, 90 
358.93 
691. 74 
946.25 
036. 14 
924. 47 
885. 87 
534.61 


FREIGHT  TRANSPORTED. 


Fiflcal  year  ending  June  30— 


1870. 
1871- 
1873. 
1874. 
1880. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 


Tons. 


220,000 


325. 612 
340,  557 


Value. 


$13, 500, 000 
30, 886, 928 
11, 899, 491 
12.  500, 000 
17,216.130 
16, 330, 000 
16,968,193 
19, 654, 738 
21,102,189 
20, 246, 664 
21,447,320 


L  20. 


IMPROVEMENT  OF  LOCKWOODS  FOLLY  RIVER,  NORTH  CAROLINA. 

This  stream  flows  into  the  Atlantic  12  miles  west  of  the  mouth  of 
the  Cape  Fear  River. 

It  is  navigated  by  three  small  vessels  from  its  mouth,  about  23  miles 
by  river,  to  Lock  woods  Folly  Bridge.  Above  this  bridge  and  for  about 
13  miles  below  it,  the  stream  flows  through  a  thickly  timbered  swamp, 
on  emerging  from  which  it  sweeps  in  the  remaining  10  miles  to  the  ocean 
in  large  ^*  oxbows"  back  and  forth  through  a  broad  marsh  bounded  by 
pine  barrens  on  either  side. 

Its  navigable  part  is  midway  between  and  only  15  miles  from  the 
Cape  Fear  River  on  the  east  and  the  Waccamaw  River  on  the  west, 
which  have  been  improved  by  appropriations  aggregating  to  this  date, 
respectively,  $2,378,250  and  $77,900.  It  is  so  tortuous  its  navigable 
length  of  about  23  miles  penetrates  only  about  8  miles  in  an  air  line 
from  the  coast,  and  the  arable  land  upon  which  its  commerce,  excepting 
lumber  and  naval  stores,  must  depend  is  restricted  between  the  sterile 
belt  of  sand  barrens  along  the  coast  to  the  south  and  the  extensive 
tracts  of  swamp  about  its  source.    (See  accompanying  section  from  the 
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map  of  the  State  of  North  Carolina.)  The  country  between  it  and  the 
Cape  Fear  River  is  sparsely  populated,  little  cleared,  little  cultivated, 
and  very  sandy  and  poor,  but  the  dry  and  practicable  land  which,  at  a 
few  points,  penetrates  the  swamp  to  the  river  on  its  other  (west)  bank, 
is  said  to  give  access  to  quite  extensive  and  fertile  farms. 

The  production  of  naval  stores,  said  to  have  been  large  in  the  region 
of  this  river,  is  there,  as  elsewhere  in  North  Carolina,  now  in  decadence 
from  the  approaching  exhaustion  of  the  forests,  Savannah  having  some 
years  ago  supplanted  Wilmington  as  the  leading  market  for  naval  stores 
in  the  United  States. 

From  a  point  about  7  miles  above  the  bridge  down  to  within  3  miles 
of  its  mouth  the  width  of  the  river  ranges  from  about  70  to  about  2')0 
feet,  and  the  depth  of  its  channel  from  8  to  15  feet,  being  at  low  water 
not  less  than  5  feet,  except  for  about  300  feet  near  Dixons  Landing, 
where  it  is  only  3.5  feet.  About  2,000  feet  below  Dixons  Landing  ana 
3  miles  above  its  ocean  bar,  the  river  spreads  to  the  whole  width  of 
one-fourth  to  three-fourths  of  a  mile  between  the  pine  barrens  and  flows 
with  an  average  depth  of  less  than  1  foot  at  low  water  for  IJ  miles  over 
mud  flats  and  beds  of  oyster  rock.  Below  these  flats,  which  are  known 
as  Cross  Kock  Shoals,  the  channel  is  5  to  12  feet  deep  at  low  water  Tor 
IJ  miles  to  its  ocean  bar.  On  the  bar  the  least  depth  in  its  shifting 
channel  at  low  water  was,  in  January  and  February,  1892,  5.6  feet. 

The  mean  rise  and  fall  of  the  tides  on  the  shoal  within  the  bar  is 
about  3  J  feeV 

The  project  of  1887,  not  since  modified,  is  to  dredge  a  channel  100  feet 
wide  and  7  feet  deep  at  low  water  through  the  Cross  Rock  Shoal  to  per- 
mit vessels  to  draw  6  feet  23  miles  to  Lockwoods  FoUy  Town  Bridge, 
at  a  cost  estimated  in  1887  at  840,000. 

During  the  fiscal  year  ending  June  30, 1892,  a  cut  aggregating  2,530 
feet  in  length,  40  feet  wide,  and  5  feet  deep  at  low  water  was  made 
partly  through  the  shoals  by  the  removal  of  20,777  cubic  yards  of  oyster 
shells,  sand,  some  mud,  and  a  species  of  shell  rock,  the  material  being 
dumped  in  an  embankment  alongside  the  cut.  The  work  was  done  by 
the  Atlas  Dredging  Company  under  a  contract  entered  into  with  them 
December  24, 1890,  by  the  officer  then  in  charge,  and  approved  J'ebru- 
ary  7, 1891.  Dredging  commenced  January  4  and  ceased  February  23, 
1892,  about  exhausting  the  appropriation  of  $5,000  made  by  the  act  of 
September  19, 1890,  the  only  sum  thus  far  appropriated  for  the  im- 
provement. 

To  connect  the  channel  5  feet  deep  at  low  water  below  the  shoals 
with  that  of  the  same  depth  above  them,  giving  a  continuous  channel 
of  not  less  than  that  depth  from  the  ocean  23  miles  to  the  bridge,  the 
highest  point  to  which  the  river  has  been  navigated,  the  cut  dredged 
as  above  will  have  to  be  prolonged  at  Cross  Kock  Shoals  1,500  feet 
down  stream  and  4,400  feet  up  stream,  and  a  cut  300  feet  long  will 
have  to  be  made  at  Dixons  landing  where  the  low- water  depth,  as 
above  stated,  is  only  3.5  feet. 

The  aggregate  length  of  the  cut  when  completed  will  be  8,530  feet, 
and  if  dredged  according  to  tlie  approved  project  to  the  width  of  100 
feet  and  depth  of  7  feet  there  will  still  have  to  be  removed  216,000 
cubic  yards  at  an  estimated  cost  of  25  cents  per  cubic  yard,  amount- 
ing, with  allowance  for  engineering  and  contingent  expenses,  to  $60,000, 
which,  with  the  85,000  hitherto  applied,  will  make  the  aggregate  cost 
of  the  improvement  $65,000. 

There  has  been  no  steamer  on  the  river  for  many  years^  and  the  only 
vessels  now  navigating  it  are  three,  as  follows: 
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The  sharpie  Harvest^  of  24.69  tons  net  register,  the  sharpie  Xancy 
Anny  of  14.39  tons  net  register,  and  the  schooner  Samuelj  of  17  J>  tons  net 
register. 

The  Samuel  can  carry  226  barrels  of  naval  stores  and  the  Kaney  Ann 
about  10  cords  of  wood,  and  both  ply  between  Lockwoods  Folly  and 
Wilmington,  making  a  round  trip  each  in  about  a  week  or  ten  days. 
The  Harvest  can  carry  about  28  cords  of  wood  and  runs  to  Southport 
(just  within  the  mouth  of  the  Cape  Fear  Eiver),  making  a  round  trip  in 
about  two  weeks. 

These  vessels,  it  is  -said  by  the  master  of  the  Nancy  Ann,  pass  with 
facility  through  the  cut  dredged  as  above,  sailing  through  it  with  fair 
wind  or  drifting  through  with  the  strong  current  in  the  cut  when  the 
tide  is  favorable,  or  poling  through  on  slack  water^  for  which  they  can 
wait  without  material  detriment  to  any  important  interest. 

The  cut  can  be  extended  entirely  through  the  shoals  to  a  total  length 
of  8,530  feet  with  present  width  of  40  feet  and  present  minimum  depth 
of  5  feet  at  low  water  by  the  removal  of  (approximately)  54,476  cubic 
yards,  amounting,  at  an  estimated  cost  of  35  cents  per  cubic  yard,  with 
increase  for  engineering  and  contingent  expenses,  to  $26,000,  making 
with  the  $5,0(K)  already  applied,  the  final  cost  of  the  improvement 
$30,000,  providing  the  $25,000  be  appropriated  at  one  time.  If  the 
money  be  appropriated  and  applied  in  instalments  the  cost  will  be 
much  increased. 

June  30, 1892,  on  the  6,200  feet  of  shoals  still  to  be  dredged,  for  a 
distimce  of  4,500  feet,  the  depth  of  water  at  low  tide  does  not  exceed  1 
foot. 

If,  after  considering  all  the  foregoing  facts,  it  be  -the  purpose  of 
the  Government  to  continue  this  improvement,  it  can  be  effected  with 
least  expense  by  applying  $25^000  in  one  contract  to  the  completion  of 
the  channel  40  feet  wide  and  5  feet  deep. 

The  details  of  the  work  are  given  in  the  appended  report  of  Mr.  E. 
D.  Thompson,  assistant  engineer,  who  has  faithfully  and  efficiently  ex- 
ercised its  immediate  supervision. 

The  river  is  in  the  collection  district  of  Wilmington,  N.  C. 

Money  statement. 

Jnly  1, 1891,  balance  unexpended $4, 980. 19 

Jane  30, 1892,  amount  expended  during  fiscal  year 4, 944. 51 

July  1, 1892,  balance  unexpended 35. 68 

Amount  appropriated  by  act  approved  July  13, 1892 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 3, 035. 68 

{Amount  (estimated  in  1887)  required  for  completion  of  existing  project.    32, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1894    25, 000. 00 
Submitted  in  compliance  -with  requirements  of  sections  2  of  liver  and 
harbor  acts  of  1866  and  1867. 


beport  of  mr.  e.  d.  thompson,  as8istakt  enginesb. 

United  States  Engineer  Office, 

Wilmington,  N,  C,  June  SO,  1899. 

Major:  I  have  the  honor  to  submit  the  following  report  on  the  improvement  of 
Lockwoods  Folly  River,  North  Carolina',  for  the  fiscal  year  ending  June  30,  1892. 
Up  to  June  30, 1891,  no  actual  work  of  improvement  had  been  begun  on  this  river. 
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The  main  obstruction  to  the  navigation  of  this  stream  Is  fonnd  in  an  aggregation  of 
oyster  rocks  and  an  oxteusive  mud  fiat  commencing  about  1^  miles  from  &e  ocean 
bar  and  extending  upstream  about  1^  miles  to  the  marshes.  This  mud  flat  and  rock 
barricade  is  designated  as  Cross  Kock  Shoals.  It  has  a  width  of  from  one-half  to 
three-quarters  of  a  mile^  and  carries  an  average  depth  at  low  water  of  less  than  1 
foot.  Above  the  shoal  the  river  is  contracted  to  a  width  varying  from  70  to  200  feet, 
and  is  from  8  to  15  feet  deep,  excepting  at  a  point  near  Dixons  Landing,  about  2,000 
feet  above  Cross  Kock  Shoals,  wnere  the  oepth  is  only  3.5  feet  over  a  distance  of 
about  300  feet.  Below  the  shoal  the  channel  is  from  5  to  12  feet  deep  at  low  water 
as  far  as  the  bar.  The  bar  channel  is  somewhat  obstructed  by  two  wrecks,  but  is 
comparatively  easy  to  enter  by  such  vessels  as  now  navigate  the  river,  its  low-water 
depth  >eing  5.5  feet  as  determined  by  soundings  taken  from  the  dredge  while  pass- 
ing in  antl  out  in  January  and  February,  1892. 

The  project  of  1887  proposed  to  secure  a  6-foot  navigation  at  low  water  ironi  the 
bar  t-o  Lockwoods  Folly  Bridge  by  dredging  through  the  Cross  Rock  Shoal.  The 
operations  of  the  past  year  were  the  beginning  of  work  under  this  project.  All 
dredging  was  carried  on  under  a  contract  dated  December  24, 1890,  with  the  Atlas 
Dredging  Company,  of  Wilmington,  Del.,  and  covered  the  appropriation  made  by 
the  nver  and  harbor  act  of  September,  1890.  Under  this  contract  the  dredge  Vim, 
commencing  January  4  and  finishing  February  23,  1892,  removed  20,777  cubic  yards 
of  material  Irom  a  single  cut  2,530  feet  long  of  the  specification  dimensions  of  40  feet 
bottom  width  and  5  ^et  depth  at  low  water,  the  cut  extending  from  tiie  natural 
depth  of  5  feet  below  Wild  Horse  Rock  to  the  same  natural  depth  above  Genoa  Point, 
the  distance  dredged  being  approximately  one-third  the  entire  length  of  the  shoal. 
The  excavated  material  Wcos  deposited  in  embankment  on  the  west  side  of  the  cut, 
the  crest  of  the  dumpage  being  fully  50  feet  from  the  edge  of  the  cut  and  rising 
about  8  feet  above  low  water.  During  the  progress  of  the  work  a  break  150  feet  wide 
occurred  in  the  dumpage,  about  1,400  feet  from  its  south  end.  A  considerable  vol- 
ume of  water  passes  through  this  break,  but  no  tilling  of  the  cut  has  taken  place. 
The  dredged  cut  is  so  located  that  the  dumpage  from  it  forms  a  training  wall  from 
Genoa  Point,  where  it  connects  with  the  shore  line  down  to  the  marsh,  opposite  Wild 
Horse  Rock.  The  efiect  of  this  wall  is  the  development  of  a  strong  tidaJ  current 
with  a  scouring  power  sufficient  to  move  oyster  shells.  The  material  excavated 
proved  to  be  a  mixture  of  oyster  shells,  sand,  some  mud,  and  a  species  of  shell  rock 
very  hard  to  dig  and  difficult  to  blast.  Where  the  bottom  and  sides  of  the  cut  con- 
sist of  this  rock  little  erosion  can  be  looked  for. 

While  the  channel  was  nominally  dug  to  5  feet  depth  and  40  feet  width,  it  has 
practically  6  to  8  feet  depth  and 45  to  50  leet  width,  the  contractors  choosing  to  make 
it  of  the  latter  dimensions  on  account  of  the  danger  of  dumpage  flowing  oack  into 
the  cut. 

The  work  done  by  the  contractors  is  characterized  throughout  by  much  careful- 
ness and  thoroughness,  and  they  are  especially  to  be  commended  for  the  large 
amount  of  voluntary  dredging  at  Wild  Horse  Rock  outside  the  limits  of  the  cat. 

During  the  year  a  minor  survey,  having  for  its  object  the  furnishing  of  dx).ta  for 
the  further  prosecution  of  work  was  made  from  Dixons  Landing,  above  Cross  Rock 
Shoals,  about  3  miles  down  the  river  to  the  bar,  this  survey  embracing  all  portions 
of  the  Cross  Rock  Shoal,  through  which  dredging  is  to  be  carried,  and  the  cliannels 
below.  A  general  insi)ectiou  of  the  river  from  8  miles  above  Lockwoods  Folly  River 
Bridge  to  the  shoals  was  also  made  in  May,  1892.  This  inspection  showed  that  while 
the  dumpage  is  gradually  washing  down  to  high-water  level,  the  cut  is  deeper  than 
when  dug,  and  tlie  channel  on  the  whole  steadily  improving. 

To  secure  a  continuous  5-foot  channel  from  the  bar  to  Lockwoods  Folly  Bridge 
there  still  remains  to  be  dredged  1,300  feet  from  deep  water  at  Round  Rock  to  the 
southern  terminus  of  the  cut,  4,400  feet  from  the  northern  terminus  of  the  cut,  to 
deep  water  in  the  marshes,  and  300  feet  across  a  shoal  in  the  marshes  near  Dixons 
Landing.  At  these  localities  the  present  average  channel  depths  are,  respectively, 
3.5,  0.7,  and  3.5  feet.  To  dredge  a  channel  40  feet  wide  and  5  feet  deep  at  low  water 
through  the  above  shoals  will  require  the  removal  of  (approximately)  54,475  yards 
of  material  at  an  estimated  cost  of  $25,000  to  cover  all  expenses  if  the  work  can  be 
done  under  a  single  appropriation:  to  secure  a  channel  of  100  feet  width  will  re- 
quire the  removal  of  (approximately)  136,187  cubic  yards,  at  an  estimated  cost  of 
$55,000  if  the  work  can  be  all  done  under  one  contract.  The-present  needs  of  navi- 
gation do  not,  however,  seem  to  justify  the  expenditure  of  more  than  enough  to  com- 
plete a  channel  of  same  dimensions  as  that  already  begun,  while  the  economical 
prosecution  of  work  will  be  best  attained  by  a  single  appropriation  of  $25,000  to 
complete  all  work  on  this  river  for  several  years.  Any  less  sum  will  fail  to  give  any 
satisfactory  navigation,  and  the  nature  of  the  improvement  is  such  that  no  practical 
benefit  will  result  until  the  work  is  comploted. 

No  steamers  ply  on  this  river,  the  navigation  being  entirely  confined  to  sail  vessels. 
Information  regarding  them  has  already  been  forwarded  to  jovu 
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The  expenditures  of  the  year  have  been  for  dredging  in  river,  $4,795.76,  as  follows: 

For  dredging  20,777  yards,  at  20  cents . . . .  .* $4,155.40 

For  eeneral  superintendence , 487. 67 

For  detailed  surveys 152. 69 

Total 4,795.76 

Actual  cost  of  dredging,  per  yard,  23  cents. 
Value  of  United  States  plant,  nothing. 

Dredging  operations  were  carried  on  under  the  immediate  supervision  of  inspectors 
John  A.  Dfll  and  Robert  0.  Merritt,  to  whom  thanks  are  due  for  the  faithful  services 
rendered. 

Very  respectfully,  your  obedient  servant^ 

£.  D.  Thompson,  ' 
U,  8.  Assistant  Engineer, 
Maj.  W.  S.  Stanton, 

Corps  of  Engineers,  U.  S,  A. 


COMMERCIAL  STATISTICS. 

The  commerce  for  the  year  ending  December  31,  1891,  is  estimated  as  follows : 


Claaa  of  good§. 


Cotton  and  prodnctR. 

Tobacco 

Rico 


Grain  A  and  forage 

Vegetables  aucl  truck  — 
Live  Htrx-Jc  and  products. 

rL<h,  oysterM,  etc 

2if aval  8tore« 

Lumber  and  products  — 

Fertilizera •• 

General  merchandise  . . . . 
Sundries  (iron) 


Total 


Exports. 


HOOO 


50 

900 

900 

865 

9,325 

24,750 

2.400 


43,190 


Imports. 


$1,500 


2,500 


2,000 

27.775 

2*400 


30,175 


Totals. 


M,000 

1,500 

50 

8,400 

900 

865 

9,325 

24,750 

2.400 

2,000 

27,776 

2,400 


79,365 


Tonnage. 


Tont. 

25 

•      5 

1 

129 

38 

13 

290 

1,497 

143 

100 

652 

40 


2,833 


Gain  since  1887,  $29,3G5. 

No  transportation  lines  established  during  year. 

No  actual  work  of  improvement  had  been  done  ap  to  December  31,  1891.     The 
increase  in  commerce  is  due  to  its  natural  growth. 

The  above  statistics  are  based  mainly  upon  reports  of  Assistant  Engineer  £.  D. 
Thompson,  made  after  much  correspondence  and  conversation  with  steamboat  cap- 
tains and  agents,  custom-house  officials,  and  prominent  shippers  and  merchants. 

Lookufoods  Folly  Eiver. 

Appropriated  September  19, 1890 $5,000.00 

Expended  fiscal  year  ending  June  30,  1891 19.81 

Freight  transported  during  fiscal  year  ending  July  30, 1891  (7,000  tons) . .    50, 000.  Oq 


L  az. 


IMPROVEMENT  OF  YADKIN  RIVER,  NORTH  CAROLINA. 

The  Yadkin  and  the  Great  Pedee  are  one  river  which  flows  from 
the  Bhie  Ridge,  in  northwesterly  Korth  Carolina,  about  465  miles  to 
Winyaw  Bay,  in  South  Carolina.  It  is  called  the  Great  Pedee  from 
the  bay,  about  194  miles,  to  the  boundary  between  the  two  States,  and 
the  Yadkin  thence  to  its  source. 

The  Great  Pedee  is  navigable  for  boats  drawing  3J  feet  through- 
out the  year  to  Cheraw,  104  miles  from  its  mouth. 

The  Yadkin  is  described  as  "  a  swift,  turbulent,  and  unnavigable 
stream.    Its  valley  is  fertile  and  abounds  in  mineral  wealth." 
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The  project  of  1879  was  to  secure  a  minimum  depth  of  2J  feet  at  or- 
dinary stages  nine  months  annually  throughout  the  64J  miles  next 
above  the  railroad  bridge  at  Salisbury  by  building  wing  dams  and  train- 
ing wallSj  and  by  cutting  through  rock  and  gravel  bars,  at  an  estima» 
ted  cost  of  $400,000.  The  present  project  (of  1887)  is  to  restrict  the 
foregoing  work  to  the  33  miles  next  above  the  railroad  bridge  at  Salis- 
bury, the  cost  of  which  is  estimated  at  $107,000. 

Between  the  33  miles  of  river  under  improvement  and  Cheraw,  the 
head  of  navigation  from  tide  water,  there  intervenes  a  section  of  the 
river  111  miles  long,  containing  many  shoals,  rapids,  and  falls,  which 
entirely  preclude  any  attempt  to  make  it  navigably.  The  part  of  the 
Yadkin  under  improvment  by  the  United  States,  therefore,  not.  only 
lies  far  within  the  State  of  North  Carolina,  but  is  far  remote  from  any 
navigable  channel  connected  with  tide  water,  and  constitutes,  by  the 
definition  of  the  Supreme  Court  of  the  United  States  (Treasury  Deci- 
sions 1613  in  1873,  4376  in  1880,  Navigation  Laws  of  the  United  States, 
1886,  page  150),  navigable  water  of  the  State  of  North  Carolina  in  con- 
tradistinction from  the  navigable  waters  of  the  United  States,  which  the 
court  defines  to  "  form  in  their  ordinary  condition,  by  themselves  or  by 
uniting  with  other  waters,  a  continued  highway  over  which  commerce 
is  or  may  be  carried  on  with  other  States  or  foreign  countries  in  the  cus- 
tomary modes  in  which  such  commerce  is  conducted  by  water.^  The 
I)art  of  the  Yadkin  under  improvement  does  not  form  by  itself  or  by 
uniting  with  other  waters  such  a  continued  highway. 

During  the  fiscal  year  ending  June  30, 1892,  392  linear  feet  of  dams 
have  been  built  and  216 J  cubic  yai'ds  of  stone  raised  from  the  channel. 

The  work  of  improvement  commenced  in  April,  18^1,  and  after  the 
expenditure  of  $101,544.18  there  is,  June  30,  1892,  no  steamboat  upon 
it,  and  it  has  a  channel  40  to  70  feet  wide,  2  to  2 J  feet  deep;  about 
eight  months  annually  navigated  only  by  flat  and  pole  boats. 

The  river  is  in  the  fifth  collectiou  district  of  North  Carolina. 

Money  statement, 

July  1,  1891,  balance  unexpendod $3, 460. 20 

June  30,  1892,  amount  expended  during  liscal  year 3, 004. 38 

July  1,  1892,  balance  unexpended 455. 82 

July  1,  1892,  outstanding  liabilities 57. 25 

July  1,  1892,  balance  available 398.57 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 5, 398. 57 


Tadkin  RircTj  North  CaroliTia, 
APPIIOPKIATED. 


Date. 


Mar.  3,  1879 
Juno  14,  1«H0 
Mar.  3.  ISHl 
Aug.  2,  1^H2 
Aug.  5,  lKS(i 
Aug.  11,  1HH8 
Sept.  19,  1890 


Amount. 


Aggregate. 


$20.  000 

$20,000 

20.  000 

40.000 

12,  0(>0 

62,000 

25.000 

77, 000 

10,  000 

87,000 

lit,  000 

97,000 

5,000 

102,000 

APPENDIX  L REPORT  OF  MAJOU  STANTON. 


1183 


Yadkin  River,  Kortk  Carolina — Continued. 


BXPEXDED. 


Fiscal  year  ending  June  30 — 


1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1881 


$8. 
2.'. 
]() 

0. 

8. 

6. 

8, 

7. 

7. 

4. 

2, 


380. 89 
(Wy.  91 

oi;:).  31 

:.73. 29 
574.  C5 
a39. 85 
650.00 
692. 02 
149.83 
:J42.  73 
521.06 


Aggregate. 


18,380.89 
84,064.80 
44, 128. 11 
63,701.40 
62,276.05 
68, 615. 90 
77. 265. 90 
84,957.92 
92.107.75 
96, 450. 48 
98, 971. 54 


L  22. 


IMPROVEMENT  OF  HAKBOR  AT  GEORGETOWN,  SOUTH  CAROLINA. 

Georgetown  Harbor  is  that  part  of  the  Sampit  River  at  Georgetown 
and  immediately  above  the  bar  at  the  confluence  of  the  river  with  Win- 
yaw  Bay.  It  is  about  120  yards  wide,  with  a  channel  depth  of  16  to  37 
feet  at  ordinary  low  water. 

About  1  mile  above  the  mouth  of  the  Sampit  the  bay  receives  at 
its  head  the-Pedee  and  Waccamaw  rivers. 

Georgetown  is  about  16  miles  from  the  ocean,  is  a  railroad  terminus, 
had  a  population  of  2,557  in  1880  and  of  2,895  in  1890,  and  is  the  sea- 
port for  all  the  traffic  on  the  three  rivers  and  their  large  tributaries. 

When  in  1881  a  survey  with  estimate  of  the  cost  of  improving  the  en- 
trance of  the  harbor  was  made,  "pursuant  to  the  act  of  June  14, 1880, 
the  depth  in  the  channel  on  the  bar  at  the  entrance  to  Winyaw  Bay  was 
about  8f  feet  at  mean  low  and  about  12  feet  at  high  water;  thence  up 
Winyaw  Bay  to  the  bar  at  the  mouth  of  the  Sampit  there  was  a  channel 
depth  not  less  than  13  feet  at  low  water,  but  upon  the  latter  bar  only 
9  feet  at  ordinary  low  water. 

The  project  of  1881,  not  since  modified,  was  to  dredge  a  channel  200 
feet  wide  to  the  depth  of  12  feet  at  ordinary  low  water  2,850  feet  in 
length  through  the  shoal  at  the  mouth  of  the  Sampit  River. 

The  cost  was  then  CvStimated  at  $14,151.94  for  dredging  **  sand  and 
sand  mixed  with  mud  "  found  on  the  bottom. 

The  commencement  of  dredging  and  examination  that  followed  it  re- 
vealed in  the  projected  channel  a  large  number  of  cypress  stumps,  which 
thickly  covered  the  lower  part  of  the  shoal  and  increased  the  cost  of 
the  improvement,  as  estimated  in  1889,  to  $44  500. 

Nineteen  thousand  dollars  having  been  appropriated  ($7,000  by  tlie 
act  of  August  2,  i882,  and  $12,000  by  that  of  July  6,  1884),  dredging 
was  commenced  in  December,  1884. 

To  June  30, 1891,  a  channel  12  feet  deep  had  been  dredged  entirely 
through  the  bar,  with  a  minimum  width  of  80  feet,  increased  for  a  part 
of  its  length  to  100  feet. 

Under  contract  entered  into  December  24,1890,  with  P.  SanfordRoss, 
the  sum  of  $8,000  appropriated  by  the  act  of  September  19,1890,  was 
applied  to  dredging  and  redredging,  which  commenced  November  17 
and  ended  December  11,  1891.  The  details  of  this  work  are  fully  given 
in  the  appended  report  of  Mr.  Reid  Whitford,  the  very  efficient  as- 
sistant engineer  who  has  had  its  immediate  supervision. 
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June  30,  1892,  the  minimum  width  of  the  channel  dredged  to  the 
depth  of  12  feet  through  the  bar  is  130  feet. 

G^rgetown  is  a  port  of  entry. 

Money  statement 

July  1, 1891,  balance  unexpended $8,564.27 

June  30,  1892,  amount  expended  during  fiscal  year 8, 189. 39 

July  1,  1892,  balance  unexpended 374.88 

July  1, 1892,  outstanding  liabilities 16.00 

July  1, 1892,  balance  available 358.88 

Amount  appropriated  by  act  approved  July  13,  1892 12, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 12,358.88 


bbport  of  mr.  rbid  wuitford,  assistant  enoinrbb. 

United  States  Engineer  Office, 

Geargetown,  S.  C,  June  SO,  189B, 

Major:  I  have  the  honor  to  make  the  following  report  upon  harbor  at  George- 
town, S.  C,  for  fiscal  year  of  1891-'92 : 

Surveys. — During  October  and  November  last  a  survey  was  made  of  the  dredging 
ground  at  mouth  of  the  Sampit  River.  Map  of  same  has  already  been  forwarded,  to 
your  office. 

Contract  work. — P.  Sanford  Ross  began  dredging  under  his  contract  November  17, 
1891,  and  continued  to  the  11th  of  the  following  month,  when  the  dredge  was  with- 
drawn owing  to  the  exhaustion  of  the  appropriation.  During  the  time  there  was 
removed  from  the  channel  under  process  of  improvement  13,44B  oubic  yards  sand 
and  mud,  142  cypress  stumps  measuring  altogether  300.8  feet  in  diameter,  and  14 
logs  measuring  altogether  21  feet,  thus  deepening  to  12.5  feet  deep  at  low  water 
3,310  feet  40  feet  wide;  2,500  feet  20  feet  wide.  This  added  60  feet  to  the  former 
width  of  the  upper  2,300  feet  of  channel  and  20  feet  the  remaining  distance  of  200 
feet  to  deep  water  in  Winy  aw  Bay. 

The  least  clear  width  of  the  dredged  channel  is  now  130  feet.  The  eastern  side  of 
the  cutting  had  filled  in  some  since  the  dredging  of  1889,  so  that  its  available  width 
was  contracted  from  110  to  about  75  feet  at  several  points.  This  was  redredged,  so 
that  now  the  channel  is  in  better  condition  than  it  has  been  at  any  previous  time. 
The  cost  of  work  was  greatly  increased  by  the  unusual  number  of  cypress  stumps 
and  logs  encountered  and  removed.  The  progress  map  for  December,  1891,  shows 
the  work  completed  and  that  left  to  be  done. 

Commerce. — It  is  well  known  that  the  advantage  to  be  derived  by  shipping  from 
this  improvement  is  that  vessels  will  be  enabled  to  leave  Georgetown  at  dead  low 
w^ater  and  cross  the  bar  16  miles  distant  on  the  oext  high  water.  As  it  has  been  titie 
case  before  any  work  was  done  by  the  General  Government,  vessels  were  compelled 
to  leave  this  place  at  high  water  in  order  that  they  might  cross  the  shoal  through 
which  the  channel  is  now  being  dredged.  This  arrangement,  of  course,  brouglit 
them  to  the  bar  after  high  water,  and  too  late  to  go  to  sea  on  that  tide.  The  result 
was  that  they  had  to  wait  for  the  next  high  tide.  Such  delays  have  been  very  annoy- 
ing and  extremely  expensive.  They  are  now  avoided  by  the  existence  of  the  present 
dredged  channel. 

Tlie  accompanying  commercial  statistics  were  collected  through  the  Georgetown 
Board  of  Trade,  with  the  aid  of  Mr.  W.  D.  Morgan,  chairman  of  the  commerce  com- 
mittee of  that  body.  Mr.  Morgan  says  he  considers  the  figures  correct.  A  letter 
from  him  sent  herewith  explains  itself.  One  steamer  has  been  built,  but  not  yet  put 
on  a  line  of  transportation.  This  new  line  will  be  established  somewhat  later  in  the 
year.  The  Clyde  steamships  have  run  regularly  and  profitably  to  New  York,  The 
usual  river  steamers  and  Charleston  line  of  steamers,  together  with  seagoinfi^  sail- 
ing vessels  have  been  operated  with  great  regularity  and  dispatch.  The  mills  and 
factories  have  been  profitably  operated  during  the  year. 

In  the  calendar  year  of  1888  tne  commerce  amounted  in  the  aggregate  to  approxi- 
mately 157,521  tons,  in  1889  it  was  about  196,754  tons,  in  1890  it  was  241,648  tons,  in 
1891  it  was  245,082  tons.  This  shows  an  increase  of  87,561  tons  over  that  of  1888,  and 
an  increase  of  3,434  tons  over  that  of  1890. 
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The  aocompanying  statement  of  shipping  ^ss  fhrnished  by  the  cnstom-houBe  col* 
lector  of  this  place. 

My  thanks  are  dne  to  employ^  nnder  this  offloe  for  oheerftil  performance  of  their 
dnties. 

Very  reBpectfnlly.  yonr  obedient  serrantb 

Beip  Whitford, 
A89i9tant  Engineer. 
Mbj.  W.  8.  Stanton, 

Corp9  of  Engineers,  U,  S,  A* 


OOMMSRaAL  8TATI8TICSS. 

The  commerce  for  the  year  ending  December  31^  1891,  is  estimated  as  follows: 


CIam  of  goods. 


Cotton  ftnd  prodttcta  — 
Bioe 

yegetables  and  tmck. . . 
Liye  stock  and  prodactj* 

Fiah,  oysters,  etc 

Naval  stores 

Liunbor  and  prodncts . . 
Gefneral  meronandiso  . . 
Sondxies 

Total 


Bxporta. 


#640.000 

415,000 

3,000 

750 

100,000 

1,273,760 

002.000 

1,600,000 

20,000 


Imports. 


4.654,500 


|3, 400, 000 


3,400,000 


Totals. 


$640,000 

415,000 

3,000 

750 

100.000 

1,273,750 

602.000 

5,000,000 

20,000 


8, 054, 500 


Tonnage. 


Tans. 

4,000 

4,665 

60 

4 

4,000 

46,303 

60,970 

125,000 

80 


245,082 


Gain  over  last  year:  $59,550;  tons,  8^434. 

Transportation  lines  established  during  year:  None. 

The  above  statistics  are  based  mainly  upon  reports  of  Assistant  Engineer  Reid 
Whitford,  made  after  much  correspondence  and  conversation  with  steamboat  cap- 
tains and  agents^  castom-honse  officials,  and  prominent  shippers  and  merchaDts. 

Q^rgetown  Harbor,  South  Carolina, 
APPROPiaATBD. 


Date. 


Jnl7  4,1886 

AngnstSO,  1852... 
Angast2.1882.... 

Jnly6,1884 

August  5, 1886.... 
Angast  11, 1888 . . . 
S^tember  19, 1800 


Aggregate. 


18,000 
7,000 
12,000 
17,000 
24,500 
32,500 


*Not  naed ;  tamed  oyer  to  surplus  ftind. 

t  Balance  of  $0.03  turned  over  to  surplus  ftind. 

EXPENDED. 


Fiscal  year  ending  June  30— 


1853  to  1854 

1885 

1886 

1887 

1888 

188a. 

1890 

1»1 


$8,483.85 

3,552.19 

4, 636. 46 

211.60 

7, 008.  53 

34.94 

58.16 


Aggregate. 


$2,090.97 
8.433.85 
11,986.04 
16, 622. 50 
16, 834. 10 
23,842.63 
23, 877. 57 
23,935.73 
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FREIGHT  TRANSPOBXBB. 


Fiscal  year  ending  June  30— 


188S. 
1886. 
1886. 
1887. 
1888. 
1888. 
1800. 
1891. 


iao,8oo 


Value. 


$4,  000,0m 

2,172,488 
3,757,271 
4,002,000 
5,402,000 
7,814,176 
7,010,700 
7,994,060 


List  of  veaseU  plying  between  Gtorget^wn^  8,  C,  and  other  ports  dwHng  the  year 

December  31, 1891. 


ITainea. 


Steamsre. 

Pawnee 

Fanita 

Benefactor 

Croatan 

Planter 

John  M.  Cole 

Maggie 

Driver 

Ruth 

Two  Brothers 

Win.  P.  Congdon — 

8.  S.  Brewster 

Emma  A.  Twiggs. . . 

Ma)2^e 

Janie 

Emma 

WnuC.  Turner 

Fearless 

Merchant 

Henry  Lloyd 

Total  steamers 


SaOtng  vessels. 


Net 

tonnage. 


MattieMay 

B.T.  Hazard 

Waccamaw 

Hatiie  L.  Sheets 

Anna  M.  Dickennon . 

John  H.  Cannon 

Ann  E.  Valentino. . . 

Edgar  C.Ross 

Eleanor 

MyraW.  Spear 

Nellie  Floyd 

Jan.  B.  Anderson  . . . 

Henry  D.May 

John  C.  Gregory  — 
J.  H.  Woodhouse  . . . 

James  Ponder 

Edna  and  Emma — 
Jas.  Waples  Ponder. 
Geo.  R.  Congdon  — 
Percy  and  Lillie . . . . 
Anna  V.  Lamson . . . . 

Dellie  Gordon 

Rover  Killingham  . . 
Percy  W. Sehall .... 
LinaC.Eaminski... 
Robert  A.  Snyder. . . 

John  W. Hall. 

A.  E.  Rudolph 


858.25 
432.43 
843.66 
830 

499.16 

318.41 

279.20 

111.08 

80.85 

97.37 

84.48 

69.61 

18.79 

72.63 

17.21 

19.86 

28.86 

18.92 

406.5.5 
13.01 


5,046.22 


196 
873 

436 
250 
205 
220 
300 
380 
340 
148 
435 
155 
264 
360 
275 
258 
174 
234 
435 
478 
321 
225 
300 
228 
421 
857 
329 
260 


Ronning  to- 


New  York  via  Wilmington. 

do 

do 

do 

Charleston 

Cheraw 

Conway 

do 

do 

Black  Min  go 

Smiths  Mifls  and  Bar 

do 

Black  Mingo 

Tributaries 

Bucksville 

TribuUries 

North  Island 

Tributaries 


Kmnber  of  txipa. 


Cheraw .... 
TribataiiM 


NewTorlc 

do 

do 

New  York  and  Philadelphia. 

do 

New  York 

West  Indies 

New  York....; 

do 

Boston 

New  York 

do 

Bangor 

NewYork 

do 

Philadelphia 

Baltimore 

NewYork 

do 

do 

do 

New  York  and  Boston 

New  York  and  Savannah 

New  York  and  Baltimore  ... 

NewYork 

Wilmington 

NewYork 

do 


WeeWy. 
Do. 
Do. 

Do. 
Twice  a  week. 
Once  a  week. 

Do. 

Do. 

Do. 
Twice  a  week. 
Five  times  a  week. 

Do. 
Three  times  a  week. 
Twice  a  week. 
Three  times  a  week. 
Twice  a  week. 

Do. 
Dally,  eight  months  of 

the  year. 
Once  a  week. 
Daily,  eight  moiithi  of 
theyesir. 


Monthly. 

dS 

Do. 

Do. 

Do. 

Do. 
Twice  a  jtmt. 
Monthly. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Once  in  three  months. 

Do. 

Do. 
Monthly. 
Once  in  four  months. 

Do. 

Do. 

Do. 
Three  times  a  year. 
Once  in  two  months. 
Once  in  three  mowttis. 

Do. 

Do. 

Do. 
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Li$t  of  ve$$eU  plying  between  Geargetoum,  S,  C,  etc, — Contiuued. 


Kames. 


SaUing  M«tel»— Continaed. 

Etta  H.  Lister 

A.BaU 

AlfarettoS.  Snare 

£▼»  A.  DannanhoTer 

William  T.Parker 

JeMO  W> Star. ....■•• ....... 

ThomaaS.M»7 

Asnid  Anialie 

George  Charchman 

AbbieH.Gheen 

Henrv  H.  Chainl>erlain 

Samael  W.Hall 

Etta 

B.Baoon 

Bdiri]iA.GaskiIl 

Mary  M.  Brockaway 

Frank  McDonnell 

Edward  W.  Young 

Rillie&Derby 

I>eMorrGray 

Carrie  Farson 

Encore ■• 

Proeperity 

Longfellow 

Browx 

Chief 

Winyah 

City  of  Jackeonrille 

31  pole  boato 

Total  aailinf^ vessels.. 


Net 
tonnage. 


313 

450 

241 

250 

170 

292 

213 

288 

281 

239 

233 

306 
50 

300 

333 

600 

264 

899 

398 

381 

lOO 
16.65 
15.41 
7 

23.72 
18.60 
18.16 

337 

756 


Bnnning  to— 


15,539.54 


New  York 

do 

Boston 

New  York 

do 

t... .  .do 

Philadelphia 

Barien 

Philadelphia 

New  York 

do 

do •. 

Beaufort 

New  York 

do 

do 

Philadelphia 

Baltimore 

New  York 

do 

North  Carolina 

Charleston  and  Santee 

Santee 

North  and  Soath  Inlands. 
Murrill  Inlet. 
North  Island. 

do. 
Baltimore 
Blaok  Riyer  and  tributaries . 


Number  of  trips. 


Once  in  three  montlis. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Once  in  two  months. 
Monthly. 
Once  in  two  monthH. 

Do. 

Do. 

Do. 

Do. 
Once  in  four  months. 

Do. 

Do. 

Do. 

Do. 

Do. 
Twice  a  week. 

Do. 
Dafly. 

Once  a  week. 
Semimonthly. 

Do. 
Three  times  a  year. 
Once  a  weak. 


L  23. 

IMPROVEMENT  OF  WINYAW  BAY,  SOUTH  CAROLINA. 

The  entrance  from  tbe  ocean  to  this  bay  is  about  45  miles  northeast 
from  Charleston  and  about  71  miles  southwest  by  west  from  the  mouth 
of  the  Cape  Fear  Eiver. 

At  its  head,  about  12  miles  from  the  entrance,  the  bay  receives  the 
Waccamaw,  Pedee,and  Sampit  rivers;  it  is  also  the  commercial  outlet 
of  the  Santee  River  through  Mosquito  Creek  and  Mosquito  Creek  Canal 
cut  to  connect  the  bay  and  river  and  avoid  the  extensive  shoals  off  and 
within  the  mouths  of  the  latter. 

These  four  rivers  with  their  large  tributaries  are  reported  to  flow 
through  an  exceedingly  fertile  farming  country  and  to  be  bordered  by 
extensive  forests  of  valuable  timber. 

The  Waccamaw,  Santee,  and  Pedee  rivers  flow  entirely  across  the 
State  of  South  Carolina  and  drain  a  very  large  part  of  its  area. 

The  old  colonial  settlement  of  Georgetown  at  the  mouth  of  the  Sam- 
pit  River  having,  by  the  United  States  census,  a  population  of  2,567  in 
1880,  and  2,895  in  1890,  is  the  only  town  upon  the  bay. 

There  are  through  the  ocean  bar  two  principal  channels  about  3  miles 
apart,  with  changeable  depths,  namely,  the  Main  (southerly)  Channd, 
and  tne  Bottle  (northerly)*  Channel.  By  the  survey  of  1885  the  depth 
at  mean  low  water  varies  in  the  former  from  7  to  9  feet  and  in  the  lat- 
ter from  6  to  8  feet;  within  the  bar  the  entrance  to  the  bay  had  at  its 
throat  a  width  of  about  4,000  feet  with  an  average  depth  of  21  maxi- 
mum depth  of  30  feet.  From  within  the  entrance  to  the  head  of  the 
bay  vessels  could  draw  12  feet  at  lowest  tides. 
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Pui'soant  to  the  act  of  July  5,  1884,  the  bar  was  surveyed  and  a 
project  for  its  improvement  submitted  by  the  officer  then  in  charge  in 
January,  1885. 

This  project  was  considered  and  approved  by  a  Board  of  Engineer* 
Officers  convened  pursuant  to  the  act  of  August  11,  1888,  who,  in  their 
report  of  December  24, 1888  (Annual  Report  Chief  of  Engineers,  1889, 
page  1114)^  recommended  the  construction  of  a  north  and  south  jetty, 
the  south  jetty  to  be  built  first. 

The  Chief  of  Engineers,  April  11, 1889,  approved  this  report,  except- 
ing the  order  of  bmlding  the  jetties,  and  directed  that  the  north  jetty 
be  built  first. 

The  project  of  1885,  approved  as  above  by  the  Board  of  Engineer  Of- 
ficers in  1888  and  by  the  Chief  of  Engineers  in  1889,  is  to  increase  the 
depth  of  water  to  about  15  feet  at  mean  low  water  in  Bottle  Channel  by 
building  to  the  height  of  6  feet  above  mean  low  water  to  the  18-foot 
curve  a  north  jetty  10,700  feet  long  from  ]!forth  Island,  and  a  south 
jetty  17,500  feet  long  from  South  Island  across  the  Main  Channel,  the 
jetties  converging  to  4,000  feet  at  the  18-foot  curve,  at  a  total  estimated 
cost  for  the  28,200  feet  of  jetties  of  $2,500,000. 

The  first  appropriation,  by  the  act  of  August  5, 1886,  of  $18,750  was 
inadequate  to  the  advantageous  prosecution  of  work,  and  its  applica- 
tion was  restricted  to  a  survey  in  1886  of  the  site  for  the  north  jetty. 

One  hundred  thousand  dollars  having  been  appropriated  by  the  act 
of  August  11,  18882Contract  was  enter^  into,  August  28, 1889,  with  J. 
S.  Howell  of  New  York  for  $80,000  worth  of  work  to  be  applied  to  the 
construction  of  the  north  jetty,  which  commenced  in  February  1890. 

The  contractor  having  proved  unable  to  efficiently  and  satisfactorily 
prosecute  the  work,  September  26y  1890,  it  was  stopped,  and  Octobci 
24, 1890,  the  Secretary  of  War  annulled  the  contract. 

An  additional  $100,000  having  been  appropriated  by  the  act  of  Sep- 
tember 19, 1890,  contract  was  entered  into  December  24,  1890,  and  ap- 
proved January  14, 1891,  with  Mr.  W.  T.  Gaynor  for  labor  and  mate- 
rials to  the  amount  of  $170,000  to  $180,000  to  be  applied  to  the  north 
jetty. 

The  contractor  commenced  laying  track  and  instaUiug  plant  in  March, 
and  delivery  of  materials  in  May,  1891,  and  to  June  30, 1891,  under  the 
two  contracts  the  two  wings  and  the  jetty  itself  had  been  substantially 
completed  to  the  low-water  line. 

WOBK  OP  THE  FISGAIi  TEAB  ENBINa  JUNE  30,  1892. 

With  an  adequate  plant  and  efficient  superintendence  the  contractor 
has  prosecuted  the  work  with  much  energy  during  the  year. 

From  July  1, 1891,  to  June  30, 1892,  he  has  delivered  and  placed  in 
the  jetty  46,276.49  tons  (of  2,000  pounds)  of  large  and  small  stone 
(40,757.86  tons  small  and  5,518.63  tons  large),  141  cubic  yards  of  oyster 
shells,  21,147.14  square  yards  ^of  mattresses,  and  194,976  feet  B.  M.  of 
sheet  piling  extending  (at  90  feet  B.  M.  per  linear  foot)  along  2,166 
linear  feet  of  jetty. 

All  of  the  foregoing  materials  have  been  placed  seaward  of  the  mean 
water  line,  except  871.29  tons  of  stone  which  were  placed  on  shore  on 
the  jetty  and  its  west  branch. 

The  end  of  the  jetty  which  was  at  the  low-water  line  July  1,  1891,  is 
on  June  30, 1892,  2,090  feet  seaward  from  it. 

The  top  of  the  jetty  is  now,  approximately,  18  inches  above  mean  low 
water,  and  4^  feet  lowei'  than  the  top  when  completed. 
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A  part  of  the  stone  was  brought  by  railroad  from  Colambia,  S.  C, 
and  part  of  it  by  schooner  from  New  York.  The  latter  was  delivered 
from  the  vessels  into  tram  cars  at  the  contractor's  wharf  on  the  island 
and  dumped  from  them  upon  the  jetty  from  a  tramway  built  on  piles 
driven  along  the  harbor  side  of  its  axis,  the  stone  being  weighed  in  the 
cars  on  platform  scales  in  the  track  between  the  wharf  and  the  jetty.  The 
stone  from  Columbia  was  towed  on  scows  from  Greorgetown  (12  miles) 
and  delivered  from  the  scows  directly  upon  the  jetty,  being  measured 
by  displacement.  It  weighs  166  pounds  per  cubic  foot.  A  volume  of 
one  cubic  yard  packed  with  it  as  nearly  as  is  practicable  in  the  jetty 
weighs  2,700  pounds.  The  volume  of  stone  per  cubic  yard  is  therefore 
60^  -pev  cent  and  tb^  volume  of  voids  39f  per  cent. 

The  mattresses  were  made  on  the  banks  of  the  Sampit  Eiver,  a  little 
above  its  mouth,  and  towed  about  14  miles  to  the  jetty.  They  are  80 
feet  by  36  aud  46  feet. 

The  contract  price  for  the  materials  placed  in  the  jetty  seaward  of 
the  mean  water  line  is,  per  ton  of  2,000  pounds,  for  large  stones  weigh- 
ing 1,000  to  6,000  pounds,  $2.90;  for  small  stone  weighing  from  20  to 
400  pounds  and  averaging  about  150  pounds,  $2.50,*  for  oyst^  shells, 
per  cubic  yard,  $1.30;  for  mattresses,  per  square  yard,  70  cents;  and 
for  sheet  piling  in  place,  $54  per  1,000  feet  B.  M.,  costing  (for  90  feet 
B.  M.)  $4.77  per  linear  foot  of  jetty. 

It  was  reported  in  January,  1892,  by  Mr.  Charles  Humphreys,  assist- 
ant engineer  in  immediate  charge  of  the  work,  that  about  five-sevenths 
of  the  oyster  shells  were  carried  away  by  the  very  strong  current  in 
which  they  were  dumped,  makiug  a  cubic  yard  of  them  in  place  on  the 
jetty  cost  about  $4.55,  while  a  cubic  yard  of  the  small  stones,  weighing 
2,700  pounds,  would  cost,  at  $2.50  per  ton  of  2,000  pounds,  $3.37  per 
yard.  Under  article  5  of  the  specifications  to  the  contract  which  per- 
mitted the  amount  of  each  kind  of  work  to  be  varied  during  the  progress 
of  work  according  to  the  decision  of  the  engineer  in  charge,  the  delivery 
of  oyster  shells  was  discontinued  in  IJovember,  1891. 

The  project,  submitted  June  17, 1889,  by  the  officer  then  in  charge, 
for  the  application  of  the  funds  applied  under  the  present  contract  pre- 
scribed that  there  be — 

driven  along  the  axis  of  tbe  future  dike  (preferably  by  a  water  Jet)  a  continuous 
^ee^piling  wall  of  6  inches  thickness,  to  extend  from  the  natural  surface  of  the  sand 
downward  to  about  16  feet  depth  below  low- water  level,  *  »  »  the  object  of  this 
sheet-ipiliuff  wall  being  to  prevent  undermining  by  water  which  would  otherwise 
pass  directly  through  uxe  sand  Just  below  the  lower  course  of  an  ordinary  mattress 
and  stone  dike. 

Whether  or  not,  in  the  degree  of  exposure  of  the  site,  it  would  have 
been  advantageous  to  build  a  tramway  along  the  jetty  for  the  delivery 
of  the  materials  upon  it,  such  a  tramway  became  indispensable  for  driv- 
ing the  sheet  piling,  and  cost  the  contractor  about  $3  per  linear  foot  of 
jetty.  In  sinking  the  sheet  piling,  and  also  the  piles  for  the  trestle  by 
the  water  jet,  a  large  quantity  of  sand  is  displaced,  and  in  the  very 
strong  current  at  the  site  the  swirl  of  the  water  among  the  piles  causes 
a  very  great  amount  of  scour,  which  can  not  be  prevented  by  sinking 
the  mattresses  in  advance  of  the  jetty  and  driving  the  trestle  piles 
through  them,  for  the  reason  that  the  sheet  piling  can  not  be  driven 
through  the  mattresses. 

To  reduce  the  amount  of  this  scour,  and  to  eifect  the  further  saving 
of  at  least  the  cost  of  the  sheet  piling,  it  was  recommended  April  7, 
1892,  that  it  be  discontinued.  TMs  recommendation  was  approved  by 
the  Division  Engineer,  and  April  11, 1892,  by  the  Chief  of  Engineers, 
but  through  an  error  in  the  transmittal  of  the  indorsement  it  did  not 
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reach  the  district  engineer  until  June  22,  and  the  discontinuance  of 
the  sheet  piling  could  not  be  effected  until  the  dose  of  the  fiscal  year. 
The  saving  in  the  scour  and  in  cost  that  can  be  effected  by  this  omis- 
sion will  be  ascertained  on  the  resumption  of  work  under  the  next  ap- 
propriation. 

If  a  tri^  of  adjacent  sections  of  the  jetty  with  and  without  sheet  pil- 
ing prove  the  latter  to  be  advantageous,  notwithstanding  whatever  in- 
crease in  scour  it  may  cause,  its  driving  may  readily  be  resumed. 

As  will  be  seen  from  the  accompanying  longitudinal  cross  section,  the 
scour  deepens  the  water  in  which  the  jetty  is  to  be  built  5  to  10  feet 
before  the  mattresses  are  sunk. 

For  the  2,090  feet  of  jetty  built  during  the  fiscal  year  the  contractor 
has  been  paid  $145,795.55,  being  $69.76  per  linear  foot,  which  is  in- 
creased by  the  cost  of  superintendence  and  engineering  expenses  to 
$73.74  per  linear  foot. 

Mie  average  cost  per  cubic  yard  of  jetty  for  stone  and  oyster  shells 
in  place  is  $3.47. 

A  wharf,  115  feet  long  and  7  feet  wide,  has  been  built  for  the  use  of 
the  assistant  engineer,  and  a  room  10  by  18  feet  added  to  his  quarters 
at  North  Island. 

June  30, 1892,  the  jetty  had  not  extended  far  enough  (only  2,090  feet 
from  the  shore)  to  have  any  i)erceptible  effect  upon  the  depth  of  water 
in  Bottle  Ohinnel  over  the  bar. 

The  report  of  Mr.  Charles  Humphreys,  assistant  engineer,  who  has 
'  very  faithfully  exercised  the  immediate  supervision  of  the  work  through- 
out the  year,  is  appended  hereto. 

SOUTH  ISLAITD  BEAOH. 

The  outer  shore  line  from  the  entrance  to  the  bay  south  for  a  dis- 
tance of  3  miles  is  a  low  and  slender  bank  of  sand  lying  upon  a  marsh, 
with  only  the  bar  and  intervening  shoals  interposed  between  it  and  the 
fall  force  of  the  open  ocean. 

The  bank  of  sand  is  the  mere  vestige  of  a  range  of  sand  dunes  upon 
which  there  is  said  to  have  been  years  ago  a  growth  of  grass,  and  at 
intervals  trees  and  brush,  which  have  been  gradually  destroyed  by 
winds  and  storm  tides. 

From  this  strip  of  3  miles  northerly  along  the  throat  of  the  bay  and 
southerly  to  the  Santee  Eiver  there  are  now  dunes  of  that  description 
with  grass  and  trees  growing  upon  them. 

As  long  as  11  years  ago,  in  18S1,  at  occasional  high  tides  the  water 
poured  over  the  3  miles  of  sand  beach  at  intervals  of  200  or  300  ytuds. 
Its  more  or  less  gradual  degradation  since  that  date  was  very  greatly 
accelerated  by  the  prevalence^  on  forty-six  days  in  March  and  April, 
1892,  of  fresh  easterly  winds  with  heavy  seas,  and  by  two  easterly  gales. 
On  the  night  of  April  25, 1892,  the  tide  rose  to  6.2  feet  on  the  gauge 
and  swept  over  12,000  feet  of  the  sand  beach,  and  on  the  night  of  Apnl 
26,  it  rose  0.6  of  a  foot  higher,  to  6.8  feet  on  the  gauge,  and  swept  over 
the  crest  of  the  beach  along  the  entire  3  miles. 

These  two  tides  very  greatly  eroded  the  sand,  and  for  a  length  of  500 
feet  swept  it  entirely  away  down  to  the  marsh  sod. 

The  marsh  whose  overflow,  except  at  unusually  high  tides,  has  hith- 
erto been  prevented  by  the  sand  bank  lies  approximately  1  foot  below 
mean  high  water  by  the  automatic  gauge  record  of  1891,  2.8  feet  below 
the  high  tide  of  April,  1892,  and  4  feet  below  the  tide  of  February, 
1892.  It  is  about  5  miles  wide  from  the  bay  south  to  the  Santee  River 
and  stretches  in  extensive  tracts  of  rice  lands  up  along  the  latter. 
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South  Island  is  that  part  of  it  between  the  ocean  and  Mosquito  Greek, 
a  bayou  which,  at  a  distance  of  from  one-quarter  to  2^  miles  back  from 
the  ocean,  connects  the  bay  and  Santee  Biver. 

An  attempt  to  preserve  the.sand  beach  would  involve  great  expense 
without  cer^inty  of  success,  while  its  destruction  followed  by  the  flow 
of  water  at  mean  high  tides  1  foot  deep  and  3  miles  wide  over  the  marsh 
would  materially  alter  the  conditions  influencing  the  tidal  regimen  of 
the  bay  and  threaten  detriment  to  it. 

To  prevent  this  overflow  it  was  recommended,  May  6, 1892,  that  a 
dike  be  built  of  the  marsh  soil  in  cross  section,  as  shown  by  the  accom- 
panying drawing,  and  12,000  feet  in  length,  extending  from  the  strip  of 
higher  ground  above  overflow  at  the  northerly  part  of  the  island  south 
to  the  narrow  strip  of  ground  above  overflow  upon  which  a  plantation 
road,  known  as  Ford's  avenue,  runs  from  the  beach  back  into  the 
marsh.    The  estimated  cost  of  tne  dike  was  $35,280. 

The  recommendation  was,  upon  the  recommendation  of  the  Division 
Engineer,  approved  by  the  Chief  of  Engineers  May  10,  and  the  sum  of 
$10,000,  the  entire  available  balance  of  the  appropriation,  was  allotted 
for  building  th^  dike  to  a  partial  cross  section  until  further  funds  be- 
come available. 

Title  has  been  secured  to  so  much  of  the  necessary  land,  1,000  feet 
wide,'as  lies  north  of  the  tract  to  which  title  was  secured  July  17, 1890, 
for  the  south  jetty. 

The  tract  required  south  of  it  has  been  surveyed,  a  site  has  been 
secured  for*  temporary  quarters  in  a  more  healthfiil  location  than  the 
land  conveyed  for  the  dike,  and  work  upon  the  dike  will  be  commenced 
immediately  upon  the  approval  of  the  title  by  the  Attorney-General. 

In  the  five  counties  of  Georgetown,  Williamsburg,  Berkeley,  Horry, 
and  Marion,  nearest  this  bay,  and  through  which  flow  the  rivers  natur- 
ally or  commercially  tributary  to  it,  there  were  grown  in  1889,  by  the 
United  States  census  of  1890,  upon  21,694  acres  17,540,058  pounds  of 
lice,  valued  at  $606,311. 

Mofiey  statement. 

July  1, 1891,  balance  imezpended $191,758.81 

June  SO,  18SK2,  amount  expended  during  fiscal  year 125, 633. 42 

July  L 1892,  balance  unexpended 66,125.39 

July  1, 1^  outstanding  liabiUties $34,351.18 

July  1, 1S92,  amount  covered  by  uncompleted  contracts 16, 242. 20 

60, 593. 38 

July  1, 1892,  balance  available 15,532.01 

Amount  appropriated  by  act  approved  July  13, 1892 100,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 115, 532. 01 

1  Amount  (estimated)  required  for  completion  of  existing  project 2, 181, 250. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1894 250,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


BXPOBT  OV  MB.  CBASLB&  HtTUPHRSTS,  ASSISTANT  SNOXMXBB. 

United  States  Enqinebr  OfvigIi 
North  Itland,  South  Carolina,  June  SO,  1892. 

Major:  I  have  the  honor  to  make  the  following  report  of  operations  upon  Winyaw 
Bay,  Scmth  Carolina^  for  the  fiscal  year  ending  June  30, 1892. 


# 
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STATEMENT  OF  WOBK  DONE. 

Sired  lobar  work. — Surreys  were  made  of  Bottle  Cbaxuiel  Bar  in  October,  and  again 
in  May  aYid  Jiine,  without  disclosing  any  change  of  depth  on  the  bar,  but  the  north 
jetty  as  far  as  built  is  carrying  a  narrower  channel  with  it.  This  increase  of  depth 
18  shown  on  the  maps  herewith. 

Numerous  surveys  of  the  shore  line  on  North  Island  have  ^>een  made:  the  hi^b- 
water  line  on  the  eastward  side  of  the  jetty  has  advanced  seaward  350  feet  dnnng 
the  year. 

Contour  surveys  and  maps  of  South  Island  Beach  were  made  in  February  and 
March.  This  beach  is  composed  of  marsh  mud  to  an  elevation  of  +  4  feet  on  the  auto- 
matic gauge.  On  top  of  this  mud,  close  to  the  ocean^  there  is  a  narrow  strip  of  sand 
about  2  to  4  feet  high  which  is  overflowed  during  spring  tides.  The  mud  stands  the 
action  of  the  waves  quite  well^  but  the  sand  is  cutting  away  gradually  for  a  distance 
along  the  beach  of  3^  miles.  At  several  places  the  sand  is  cutting  away  rapidly. 
Surveys  and  maps  for  the  right  of  way  for  1,000  feet  width  along  tms  distance  have 
been  made  and  sent  you. 

A  mud  dike  has  been  determined  on  by  you  to  protect  this  beach.  This  dike  is  to 
be  ultimately  70  feet  wide  on  base,  6  feet  wide  on  top,  where  its  elevation  will  be  12 
feet  on  automatic  gauge.  Its  construction  to  partial  dimensions  has  been  ordered  by 
hired  labor,  $10,000  being  allotted  for  the  purpose.  The  dike  has  been  staked  out  for 
a  lenffth  of  8,000  feet  and  at  a  distance  of  irom  500  to  600  feet  from  the  edge  of  the 
marsh,  and  its  construction  will  be  commenced  as  soon  as  the  authority  for  erection 
of  laborers,  quarters  is  received. 

The  automatic  gauge  has  been  kept  during  the  year  at  North  Island. 

A  boathouse  and  wharf  for  the  use  and  preservation  of  launch  and  surfboat  have 
been  built,  and  the  North  Island  quarters  were  enlarged  and  repaired. 

The  naphtha  launch  purchased  by  the  Wilmington  office  has  been  used  for  all  the 
survey  work  on  the  bar. 

Contraei  work, — Mr.  W.  T.  Gaynor,  contractor,  continued  operations  thronghout  the 
year  on  the  north  jetty. 

The  following  w6rk  has  been  completed  to  date : 

Stone  work, — 148.42  tons  (of  2,000  pounds)  of  small  stone  ballast  have  been  placed 
shoreward  as  follows :  92.30  tons  on  the  west  wing  and  56.12  tons  on  the  main  jetty. 

722.87  tons  large  stone  have  been  placed  shoreward  as  follows:  256.17  tons  on  the 
west  wing  and  466.70  tons  on  the  mam  jetty. 

40,757.86  tons  of  smaU  stone  ballast  have  been  placed  on  the  main  jetty  seaward 
from  the  low-water  line  at  Station  5  +  60  to  Station  27  +  35. 

5,518.63  tons  of  large  stone  have  been  placed  on  main  jetty  seaward  from  low-water 
line  to  Station  27  -f  ^. 

Mattress  work. — 21,147.14  square  yards  placed  on  main  jetty  from  low-water  line 
seaward  to  Station  27  +  35. 

Oyster  ehelU. — 8  cubic  yards  placed  on  main  jetty  from  low-water  line  shoreward; 
133  cubic  yards  placed  seaward. 

Sheet  piHn g.'-ldif&JG  feet  B.M.  sheet  piling  were  driven  from  Station  6 +70  sea- 
ward to  Station  27  +  41.7. 

aENERAX  REMARKS. 

All  work  completed  has  been  well  and  substantially  executed  by  the  contractor. 
The  depth  on  the  outer  bar  still  remains  shallow,  there  being  about  7  feet  at  low 
tide  and  about  11^  feet  at  high  tide. 

EBCPLOTftB. 

Mr.  P.  E.  Twiggs  remained  inspector  of  the  work  at  Brush  Camp  and  North  Is- 
land until  January,  when  he  resigned  to  take  charge  of  the  steamer  E.  A.  Twiggs. 
He  was  succeeded  by  Mr.  J.  A.  Dill,  who  was  placed  in  charge  of  dike  at  South  Is- 
land May  15,  being  relieved  by  Mr.  H.  Bryan.  These  gentlemen  deserve  credit  for 
very  energetic  and  careful  work. 

Very  respectfully,  your  obedient  servant, 

Chas.  Humphreys, 

Aeeiaiant  Engi$Mer, 
Maj.  W.  S.  Stanton, 

Corps  of  Engineers,  U.  S,  Army* 
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COMMERCIAL  8TAT1BTIC8. 


The  oommeroe  for  the  year  ending  December  31, 1891,  is  estimated  as  follows : 


Clau  of  goods. 


Gotten  ftnd  products 

Kice 

Togetables  and  track — 
Live  stock  and  prodacts. 

Fiab,  oysters,  eto 

Kaval  stores 

Lumber  and  prodacts — 
Greneral  merchandise  — 


Total 


Exports. 


#640,000 

431,000 

8,000 

760 

100,000 

1,273,750 

602,000 

1,600,000 


Imports. 


$3, 400, 000 


4,671,600 


Totals. 


$640,000 

431,000 

:^000 

750 

100,000 

1, 273, 750 

602,000 

5,000,000 

21,000 


3,400,000       8,071,600 


Tonnage. 


Tons. 

3,200 

4,858 

120 

5 

4,000 

63,178 

60,025 

125,000 

84 


261,870 


Decrease  over  last  year,  $434,000;  tons,  340. 

Tranax>ortation  lines  establisned  during  year,  none. 

The  decrease  in  commerce  is  dne  largely  to  the  small  cotton  crops  of  this  section. 

The  above  statistics  are  based  mainly  upon  reports  of  Assistant  Engineer  Charles 
Humphreys,  made  after  much  correspondence  and  conversation  with  steamboat  cap- 
tains and  agents,  cnstom-honse  officials,  and  prominent  shippers  and  mercluuitB. 


YRnyatP  Bay,  South  Carolina^ 


APPBOPBLA.TEI>. 


Date. 


Aogost  5,1886 

Angnst  11, 1888 

September  19, 1800 

EXPENDED 


Amount. 


618, 750 
100,000 
100,000 


Aggregate. 


$18. 750 
118, 750 
216, 750 


Fiscsl  year  ending  June  80— 


1887 - 

1888 

1889 

1880 

1891 


FREIGHT  TRANSPORTED. 


$2,625.42 

1, 126. 30 

3,228.64 

13, 047. 19 

12,809.43 


Aggregate. 


$2, 626, 42 

8,761.72 

6,960.26 

20,027.46 

82,886.86 


Pisoal  year  ending  June  80— 


1886. 
1887. 
1888. 
1889. 
1890. 
1891. 


Tons. 


125,000 


196.754 
261,029 


Yaloe. 


$4,000,000 
6,090,000 
7, 545, 000 
7,899,176 
7.919,700 
8,606,626 
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L  24. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

The  following  is  quoted  from  the  last  Annual  Report  (of  June  30, 1891) : 

Schooner  opposite  Swan  Point,  Pamlico  Eiver. — In  Febmary,  1891,  the  people  naTi- 
gating  Pamlico  River  made  complaint  that  the  old  wrepk  of  an  old  schooner  had 
drifted  into  a  jweition  near  the  main  channel  of  the  Pamlico  River  below  Washing- 
ton,  N.  C,  in  such  way  as  to  endanger  the  navigation  of  that  river. 

Examination  elicited  the  following  information : 

This  schooner  was  a  two-masted  wooden  vessel  of  about  90  feet  length,  25  feet 
beam,  7  feet  draft,  and  90  tons  harden,  and  was  sunk  about  1882  by  running  upon 
other  wrecks  then  in  the  river.  Immediately  after  sinking  it  was  stripped  ofevery- 
thing  then  deemed  worth  saving  and  was  then  abandoned.  Since  then  it  is  reported 
to  have  several  times  shifted  its  position  under  the  effect  of  storms,  tides,  and  cur- 
rents, and  also  to  have  been  set  on  fire  three  years  ago,  burning  to  the  water's  edge. 

Portions  of  the  wreck  rose  to  1  foot  above  low  water  and  other  portions  descended 
to  10  feet  below  low  water. 

The  natural  bottom  was  sand  and  mud,  with  accumulations  of  sand  around  the 
wreck  to  3  to  5  feet  depth  on  the  bow  and  nothing  at  its  stem. 

There  was  supposed  to  be  nothing  about  the  wreck  of  any  special  value  or  spe- 
cially worth  saving. 

By  virtue  of  the  provisions  of  the  law  of  the  14th  of  June,  1880,  and  of  section  8 
of  the  river  and  harbor  act  of  19th  of  September,  1890,  authority  was  granted  in 
March,  1891,  for  the  removal  of  this  wreck,  and  $150  was  allotted  for  that  purpose. 

Owing  to  its  character  and  its  small  cost  the  removal  of  this  wreck  was  allowably 
to  be  done  by  hired  labor  and  the  purchase  of  materials  in  open  market,  using  the 
employes  and  plant  belonging  to  the  improvements  of  this  and  neighboring  streams. 

No  work  was  done  prior  to  the  30th  of  June,  1891,  as  it  was  thought  best  to  wait 
until  the  Government  plant  should  next  pass  that  way. 

In  August,  1891,  the  wreck  was  blown  up,  shattered  timbers  and  other 
debris  floated  away,  and  August  11, 1891,  when  the  work  was  completed, 
soundings  feuled  to  show  anything  that  ceuld  damage  a  passing  vessel 
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IMPROVEMENT  OP  LUMBER  AND  WACCAMAW  RIVERS,  NORTH  CARO- 
LINA  AND  SOUTH  CAROLINA,  AND  OP  CERTAIN  RIVERS  AND  HARBORS 
IN  SOUTH  CAROLINA. 


REPORT  OF  CAPTAIN  FREDERIC  V,  ABBOT,  CORPS  OF  BNGINEER8, 
OFFICER  IN  CHARGE,  FOB  THE  FISCAL  TEAR  ENDING  JUNE  30,  189S, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Waccamaw  River,  North  and  Soath 

Carolina. 

2.  Lnmber  River,  North  and  South  Caro- 

lina. 

3.  Little  Pedee  River,  South  Carolina, 

4.  Great  Pedee  River,  South  Carolina. 

5.  Clark  Rive^  South  Carolina. 

6.  Mingo  Creek,  South  Carolina. 

7.  Santee  River,  South  Carolina. 
&  Wateree  River,  South  Carolina. 


9.  Conffaree  River,  South  Carolina. 

10.  Harbor  at  Charleston,  South  Carolina. 

11.  Ashley  River,  South  Carolina. 

12.  Wappoo  Cut,  South  Carolina. 

13.  Edisto  River,  South  Carolina. 

14.  Salkahatchie  River,  South  Carolina. 

15.  Beaufort  River,  South  Carolina. 

16.  Removing  sunken  vessels  or  craftob- 

struoting  or  endangering  naviga- 
tion. 


United  States  Engineer  Office^ 

Charlestany  S.  O.j  July  4^  1892. 

General:  I  have  the  honor  to  transmit  herewith  the  annual  reports 
for  the  fiscal  year  ending  June  30, 1892^  for  the  works  of  improvement 
of  rivers  and  harbors  which  have  been  m  my  charge. 
Very  respectfully,  your  obedient  servant, 

Frederic  V.  Abbot, 

Captain  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  if,  8.  A. 


Mi. 

improvement  op  waccamaw  river,  north  and  south  CAROLINA. 

REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examination  see  page  848,  Annual  Report  for  1880. 
For  map  of  river  see  page  1200,  Annual  Report  for  1889. 
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ORIGINAL  CONDITION. 

In  1880  this  stream  ^as  nayigable  for  12-foot  boats  at  all  stages  of 
water  from  Georgetown  23  miles  to  Bull  Greek,  and  at  high  wat«r  4 
miles  farther  to  Bucks  Lower  Mills;  thence  for  7-foot  draft  boats  at 
high  water  22  miles  farther  to  Gonway;  thence  it  possessed  an  ob- 
structed channel  for  3-foot  draft  boats  at  ordinary  winter  water  08 
miles  to  Beeves  Ferry;  thence  an  obstructed  channel  with  3  feet  at 
high  water  for  30  miles  to  Lake  Waccamaw. 

PLAN  OP  jraiPROVBMENT. 

The  project  provides  for  a  channel  12  feet  deep  at  all  stages  of  water, 
with  80  feet  bottom  width,  from  the  mouth  of  the  river  to  Conway; 
thence  a  cleared  channel  to  Lake  Waccamaw,  at  an  estimated  cost  of 
$138,400. 

WORK  PRIOR  TO  JXTNE  30,  1891. 

At  eight  shoals  jetties  made  of  piles  and  plank  were  put  in.  The 
river  had  been  snagged  between  points  no  miles  and  117  miles  above 
the  mouth  since  June  30, 1884, 17,722  obstructions  having  been  re- 
moved. Before  June  30, 1884,  the  records  are  not  detailed  enough  to 
give  exact  figures. 

WORK  OP  PAST  YEAR. 

Work  has  been  continued  with  a  bolster  and  crew  hired  from  Mr. 
Thomas  W.  Daggett,  of  Conway,  S.  C.  The  river  has  been  quite  thor- 
oughly cleared  for  a  width  of  40  feet  and  depth  of  3  feet  at  low  water 
between  points  31  miles  and  103  miles  above  the  mouth.  The  average 
cost  of  removing  obstructions  was  $0.75  each.  For  details  of  work 
done  and  commercial  statistics  reference  is  made  to  the  report  of  my 
assistant  engineer,  Mr.  Eeid  Whitford,  who  hs^  shown  his  usual  ability 
in  conducting  the  work. 

BETtf  ARKS. 

One  new  transportation  line  has  been  established  on  this  river  dur- 
ing the  year. 

With  the  balance  of  $0.00  on  hand  July  1. 1892,  nothing  can  be  done. 
During  the  year  the  freight  passing  over  tnis  stream  has  aggregated 
83,103  tons. 

This  river  is  tributary  to  the  collection  district  of  (JeorffetowB,  S.  C.    Georgetown 
is  its  port  of  entry.    Amount  of  duties  collected  in  the  oalendar  year  of  1891,  $11.64. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress — 

Approved  June  14,  1880 $15,000 

Approved  March  3,  1881 10,000 

Passed  August  2,  1882 4,400 

Approved  July  5,  1884 6^000 

Approved  August  5,  1886 15,000 

Of  August  11, 1888 : 15,000 

Approved  September  19, 1890 : 12,500 

Total 77,900 

Total  expenditures,  including  June  30, 1892,  $77,900. 
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Money  statemenU 

Jaly  1, 1891,  balance  unexpended $4, 199. 54 

June  30;  1892,  amoant  expended  during  fiscal  year 4, 199. 54 

Amount  appropriated  by  act  approved  Joly  13,  1892 10,000.00 

{Amoant  (estimated)  required  for  completion  of  existing  project 50, 500. 00 
Amount  uiat  can  be  profitably  expended  in  fiscal  year  endiuK  June  30, 189  i    90, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


REPORT  OF  MR,   RSXD  WUITFORD,  AflSISTAlTr  RNOINEXS. 

UnTKD  States  ENomESR  Office, 

Georgetown,  S.  C. ,  June  SO,  189£, 

CAPTAm:  I  have  the  honor  to  make  the  following  report  of  operations  on  Waoca- 
maw  Biver,  North  and  South  Carolina,  for  the  fisciu  year  ending;  June  30,  1892. 

Work  was  continued  by  steam  hoister  and  crew  hired  from  Mr.  Thomas  W.  Dag- 
sett,  and  oeased  September  10,  1891,  owing  to  the  exhaustion  of  funds.  The  follow- 
ing obstructions  have  been  removed,  quite  thoroughly  clearing  a  channel  to  an  ap- 
proximate width  of  40  feet  and  depth  of  3  feet  at  low  water : 

From  the  channel :  Logs,  332 ;  stumps,  162 ;  laree  snags,  92 ;  small  snags  1  cord. 
From  the  banks :  Trees  cut,  1,074 ;  bruHli  cut,  7  cords.  Work  was  carried  on  between 
points  31  and  103  miles  above  the  mouth  of  the  river.  Of  the  total  amount  expended, 
six- tenths  were  used  on  the  channel  and  four-tenths  on  banks.  Each  obstruction  cost, 
approximately,  75  cents.  Minor  repairs  were  made  to  Big  Needle  Eye  and  Oat  Bed  Jet- 
ties, requiring  the  driving  of  165  piles  in  the  former  and  23  in  the  latter.  The  owners 
and  captains  of  steamers  continue  to  express  themselves  as  being  highly  pleased  with 
the  work. 

Mr.  Daggett  has  shown  his  usual  untiring  zeal  and  energy  in  his  efforts  for  the 
success  of  the  improvement. 

BecommendaHans. — It  is  respectfully  recommended  that  work  be  carried  on  above 
Conway  as  it  has  been  this  year,  and  the  channel  below  Conway  be  maintained,  at 
least,  at  its  present  width  and  depth. 

Commerce. — The  following  statement  is  made  up  from  the  best  information  that 
could  bHB  obtained  from  Mr.  D.  T.  McNeil,  Messrs.  w.  L.  Buck  &  Co.,  and  H.  L.  Buck, 
large  lumber  and  shingle  manufacturers  on  the  river;  also  Capt.  Thomas  W.  Dag- 
gett. 


Outwavdfreigktf. 

barrels.. 

T«r do.... 

Spirito  turpentine do — 

Tnrpentine,  crude do — 

Cott«m b.iles.- 

Timber atloks.. 

Lumber feet . . 

Shinelee 

Rougn  rice bnsbels . . 

]Uoe,clean barrclH.. 

Miaoellanebus  articles,  tallow, 
efgs,  wax,  game,  poultry,  etc. 


Imomrd  freights. 

General  mercliandim) . . . 

Total 


No. 


76,000 

557 

12,000 

6,000 

5,500 

0,547 

8,800,000 

9,800,000 

122,000 

12,000 


1891. 


Tons. 


13,  .300 

56 

2,250 

840 

1,875 

14,326 

18,333 

4,900 

2,684 

1,950 

1,281 


61,245 


15,000 


76,245 


Value. 


$228,000 

1,114 

240,000 

15,000 
275,000 

40,980 
132, 000 

78,400 
152,500 
195,000 

123,118 


1,481,112 


750,000 


2,231,112 


Na 


78,000 

407 

14,000 

4,000 

5.000 

10,640 

9,000,000 

9,200,000 

155, 100 

16,508 


1892. 


Tons. 


15,600 

81 

2,800 

600 

1,250 

19, 152 

15,000 

4.600 

2,806 

2,714 

1,500 


66,103 


17,000 


83,103 


Value. 


$156,000 

814 

320,000 

8,000 

175,000 

53,200 

117,000 

73,600 

178,365 

271,880 

75,000 


1,828,369 


850,000 


2, 178, 369 


This  shows  a  slight  increase  over  last  year  in  tonnage,  but  decrease  in  value,  owing 
to  unusually  low  prices  prevailing  in  the  markets,  and  would  still  indicate  the  trade 
on  the  river  to  be  in  a  healthy  oondition.    One  new  line  of  transportation  has  been 


w 
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added.  The  commerce  has  been  carried  on  by  seagomff  yessels  of  abont  360  to  400 
tone,  and  steamers  of  firom  16  to  900  tons.  Considerable  commerce  is  carried  on  by 
pole  boats  of  which  no  acconnt  whatever  coold  be  obtained. 

Employ  A, — ^Mach  credit  is  due  Mr.  C.  J.  Banta,  timekeeper,  for  his  nsnal  efficient 
and  neat  work.  Mr.  J.  D.  Mayo,  master  machinist,  in  charse  of  all  United  States 
machinery  nnder  this  office,  has  oeen  e8i>ecially  fiuthfnl  and  snccessfiil  in  the  dis- 
charge of  his  datieSf  and  he  is  recommended  as  an  excellent  machinist  and  a  thor- 
oaghly  good,  reliable  runner  of  marine  machinery. 
Very  respectfoUy,  yonr  obedient  servant, 

Reid  Whitford, 
AB9i$tant  Engineer, 
Capt.  Fredkric  V.  Abbot, 
Cerpe  of  Engineere,  U.  8.  A, 


COMMERCIAL  STATISTICS. 

ArrivaU  and  tHearanoee  of  ves9eU  and  commeroe  at  Georgetown,  S,  C,  from  January  i, 

1888,  to  December  31, 1890. 

JlRBSYJSD, 


Voniga  porta. 

» 

Tear. 

Vf<M«»wiae. 

American  vessels. 

Foreign  vessls. 

XOHH. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

No. 

1 
1 

1 
2 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

1888 

1889 

1890 

1891 

852 
365 

385 
420 

124,155 
128,705 
165, 785 
191,651 

2,818 
2,920 
3,150 
4,035 

2 
2 

6 

1 

479 

424 

1,346 

245 

14 

.10 

42 

7 

81 
149 
106 
292 

8 

7 

6 

14 

355 
368 
892 
428 

124,715 
129, 278 
167, 287 
192,188 

2,840 
2,943 
3,198 
4,056 

CLEAItSI). 


1888 
1889 
1890 
1891 


342 
357 
372 
384 


121,715 
126,965 
160,458 
164,562 


2,735 
2,856 
8,060 
8,966 


8 
6 
9 
9 


1,835 
1,494 
1,978 
2,719 


65 
45 

63 


1 
1 
2 
1 


81 
149 
855 
149 


8 

7 

18 

7 


351 
364 
383 
894 


123,631 
128,608 
162,791 
167,420 


2,798 
2,908 
3,145 
4,062 


Commerce,  foreign  and  domeeiio. 


1888 
1889 
1890 
1891 


Yalne  of  ez> 
ports. 


$3,125,000 
3,265,000 
3,454,000 
8, 291, 407 


Yalne  of  im- 
ports. 


$2,750,000 
2, 976, 000 
3,175,000 
6,805,000 


Batifs 
collected. 


$32.44 


60.54 
11.64 


Total  commerce,  1888. 
Total  commerce,  1889. 
TotiJ  commerce,  1890. 
Total  commerce,  1891. 


....  $6,876,000 
....  6,240,000 
....  6,629,000 
....    9,809,077 

fi.  O.  Bush. 
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IMPROVEMENT  OF  LUMBER  RIVER,  NORTH  AND  SOUTH  CAROLINA. 

REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examinatioii,  see  page  1102,  Annual  Eeport  for  1887. 
For  map  of  river,  see  page  1198,  Annual  Beport  for  1890. 

ORIGINAL  CONDITION. 

The  river  was  obstructed  by  logs,  snags,  stumps,  overhan^g  trees, 
and  in  places  by  sand  bars.  Long  reaches  were  in  fair  condition.  That 
portion  of  the  river  between  Lumberton  and  the  Forth  Carolina  line 
was  crossed  by  five  low  bridges  without  draw  spans,  and  one  moderately 
high  railroad  bridge  near  Lumberton.  In  South  Carolina  the  river  was 
crossed  by  two  bridges  without  draws. 

PLAN  OP  IMPROVEMENT. 

The  project  provides  for  improving  the  river  for  steamboats  from  its 
mouth  to  Lumberton,  a  distance  of  70.8  miles,  by  snagging  and  clearing 
the  banks,  at  an  estimated  cost  of  $35,000. 

WORK  PRIOR  TO  JUNE  30,  189L 

The  parties  operating  the  Fair  Bluff  and  Ivy  Bluff  bridges  had  pro- 
vided satisfactory  draw  spans.  The  bridges  at  Griffins  and  Mathews 
had  been  discontinued.  The  bridge  at  Phillips  will  be  provided  vrith 
a  draw  as  soon  as  the  county  commissioners  operating  it  can  raise  the 
necessary  funds.  The  river  was  quite  thoroughly  cleared  by  plant 
owned  and  operated  by  the  United  States  for  a  width  of  40  feet  and 
depth  of  3  feet  at  low  water  between  points  no  miles  and  71  miles  above 
the  mouth,  6,199  obstructions  having  been  removed. 

WORK  OF  PAST  YEAR. 

The  river  was  quite  thoroughly  cleared  by  plant  owned  and  operated 
by  the  United  States  for  a  width  of  40  feet  and  depth  of  3  feet  at  low 
water  between  points  no  miles  and  50  miles  above  the  mouth.  The 
average  cost  of  removing  obstructions  was  50  cents  each.  For  details 
of  work  done,  reference  is  made  to  the  appended  report  of  my  assistant 
engineer,  Mr.  Eeid  Whitford,  who  has  shown  marked  ability  in  direct- 
ing and  controlling  the  working  parties  and  maintaining  the  efficiency 
of  the  plant. 

REMARKS. 

Two  small  steamers  have  run  irregularly  on  this  river  during  the 
year.  During  the  year  freights  passing  over  this  stream  have  aggre- 
gated 6,800  tons. 

With  the  balance  of  $496.62  on  hand  July  1, 1892,  snagging  will  be 
continued  as  far  as  the  funds  will  admit,  removing  the  worst  obstructions 
first. 

This  riyer  is  tributary  to  the  collection  district  of  Georgetown,  S.  C.  Georgetown 
ia  the  port  of  entry.    Ainount  of  duties  collected  in  the  ctQendar  yenr  of  1891,  $11.64. 
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For  this  improvement  the  following  appropriationBliaye  been  made: 

By  act  of  Congreas — 

Of  Augnst  11, 1888 $5,000 

Approved  September  19,  1890 6,000 

Total 10,000 

Total  expenditures,  indnding  June  30, 1892,  $9,503^. 
For  table  of  commercial  statistics  furnished  by  the  collector  of  George- 
town, 8.  0.,  see  this  year's  annual  report  for  Waccamaw  Biver. 

Money  statement 

July  1, 1891,  balance  onezpeDded $4,356.94 

Jane  30,  1892,  amount  expended  during  fiscal  year 3^  860. 32 

July  1, 1892,  balance  unexpended 496. 62 

July  1,  1892,  outstanding  liabilities 45. 00 

July  1, 1892,  balance  available 451. 62 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 5,451.62 

(Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  end  mg  June  30, 1894    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


bbpobt  of  mr.  rsid  whitford,  abslvtajtt  enoin1sxb. 

United  States  Engineer  Office, 

Georqetowny  8,  C,  June  SO,  189if. 

Captatn:  I  have  the  honor  to  make  the  following  report  of  operations  on  Lumber 
RiviT,  North  and  South  Carolina,  for  fiscal  year  ending  June  30,  1892: 

Snagi^ing  and  clearing  banks  were  continued,  beginning  at  the  mouth  of  the  river, 
by  UiiitiMl  States  hand  hoister  and  hired  labor,  and  ended  March  12,  1892,  the  funds 
having  been  exhausted  at  a  point  49|  miles  above  mouth.  The  following  obstructions 
were  removed,  quite  thoroughly  clearing  banks  and  channel  to  an  approximate  width 
of  40  feet  and  depth  of  3  feet  at  low  water : 

From  the  channel :  Logs,  821 ;  stumps,  347 :  large  snags,  847;  small  snags,  66  cords. 
Prom  the  banks:  Trees  cut,  4,386;  brush  cut,  145^  cor(U.  Of  the  total  amount  ex- 
pended, five-t<mthH  were  used  on  banks  and  five- tenths  on  channel.  Each  obstruction 
cost,  approximately,  50  cents. 

Remarks, — It  is  respectfully  recommended  that  work  be  continued  as  heretofore. 
Much  more  will  be  re((uired  to  place  the  river  in  proper  condition  for  sa^B  steamboat 
navigation. 

Crnnmerc^. — Such  statement  as  could  be  obtained  is  given  below.  It  was  collected 
by  J.  W.  Harllre,  overseer,  who  made  Hpecial  trips  up  and  down  the  river  under  or- 
ders from  this  office,  visiting  the  principal  shipping  points  and  soliciting  informa- 
tion on  the  subject  from  the  most  prominent  business  men,  among  whoin  may  be 
mentioned  R.  K.  Barnes,  J.  M.  Powell,  J.  D.  Rogers,  W.  H.  Butters,  and  J.  C.  Smith. 

It  is  respectfully  requested  that  the  accompanying  letter  from  Mr.  W.  H.  Butters 
be  printed  in  and  form  part  of  this  report. 


1891. 

1882. 

No. 

Tons. 

Value. 

$12, 600 

'J.  0(X) 

ST),  OOO 

No. 

Tons. 

Yalae. 

Timber Mtirka 

3,000 

4,500 
100 

500 

5,000 

e,ooo 

200 
SCO 

$18,000 

4,000 

80,000 

Fertlllz«n! 

(ienenU  merchandlMt 

Total 

5,100 

39,600 

6,800 

52,000 

1 

1 
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rhe  eommeroe  has  been  carried  on  by  pole  boats  and  timber  rafts,  ae  all  the 
bridges  over  the  river  are  not  yet  supplied  with  draw  openings  to  admit  of  steam- 
boat naTigation,  two  of  them  having  been  so  provided,  namely,  at  Fair  Bluff  and 
Iyj  Blnff,  Iforth  Carolina.  Last  year  the  conmierce  on  the  river  amoanted  to  5,100 
tons;  this  year  it  amounts  to  6,800  tons,  showing  an  increase  of  1,700  tons.  The 
shipments  to  and  from  Lnmberton^  N.  C,  by  railroad  cousist  of  about  1,500  barrels 
spirits  turpentine,  7,000  barrels  rosin,  6,000  bales  cotton,  300  barrels  tar,  and  900  car- 
loads of  general  merchandise.  To  and  from  Fair  Bluff,  another  town  on  the  river, 
the  shipments  are  about  the  same  by  railroad  as  to  Lumbcrton.  To  and  from  Nich- 
ols, the  only  other  town  near  the  river,  distant  about  1  mile,  the  shipments  are  about 
2,700  bales  cotton,  1,200  barrels  spirits  turpentine.  6,000  barrels  rosin,  and  2,900  tons 
general  merchandise.  The  aggregate  exports  and  imports  by  rail,  according  to  the 
above,  amount  to  19,975  tons,  valued  at  about  $1,205,200,  being  approximately  the 
same  as  last  year. 

The  Messrs.  Butters,  of  Michigan,  have  built  and  put  in  operation  at  Hub,  on  the 
river,  one  of  thft  largest  saw  and  shingle  mills  in  the  South.  They  have  two  small 
steamers  in  use  for  towing  logs. 

Emplvyis, — Mr.  B.  T.  Daggett,  overseer,  deserves  credit  for  the  efficient  and  eco- 
nomical manner  of  managing  the  field  work.  He  has  been  well  assisted  by  Mr.  J. 
T.  Haywood,  suboverseer. 

Very  respectfully,  your  obedient  servant, 

Heid  Whitford, 
A9fti»tant  JSnginem'. 

Capt.  Frederic  V.  Abbot, 

Corps  of  Engineers,  U.  S,  A, 


LETTER  OF  MR.    W.  H.  BUTTERS. 

Hub,  Columbus'  County,  N.'C,  March  15, 1899, 

Dear  Sir:  In  regard  to  river  improvement  we  would  say  that  we  think  that  this 
river  should  be  improved  so  as  to  be  made  navigable  irom  Lumberton  to  tidewater. 
Last  year  we  bougiit  and  logged  ourselves  about  2,000,000  feet  of  pine  above  this 
place,  which  came  down  Lumber  River.  We  are  also  now  getting  a  large  quantity 
of  logs  down  this  river,  and  have  had  4,000  or  5,000  logs  since  January  1.  If  the  river 
-was  navigable,  so  that  steamers  of  light  draft  could  reach  this  place,  we  think  we 
could  ship  the  greatest  part  of  our  lumber  by  water.  We  estimate  that  we  will  cut 
between  12,000,000  and  15,000,000  feet  of  cypress  and  pine  lumber  this  year.  Of 
coarse  the  steamers  that  carried  this  lumber  would  also  nave  our  supplies  to  bring 
back,  which  probably  would  amount  to  fully  $100,000  for  the  year  1892.  This,  of 
course,  would  be  quite  a  little  freight.  We  hope  the  Government  will  make  a  good 
appropriation  this  year,  as,  if  they  only  appropriated  $5,000,  same  as  they  have  done 
the  last  couple  of  years,  it  will  be  some  time  before  steamers  could  reach  us.  We 
think  that  if  the  river  was  improved  so  as  to  be  navigable,  there  is  no  doubt  but 
that  some  steamship  company  would  put  on  a  regular  line.  Please  let  us  know  what 
you  think  the  prospects  are  and  obligOi 
Tours  truly, 

W.  H.  Butters. 

Mr.  Eeid  Whitfobd. 


M3. 
DfPEOYEMENT  OP  LITTLE  PEDEE  RIVER,  SOUTH  CAROLINA. 

REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examination  see  page  1111,  Annnal  Eeport  for  1887. 
For  map  of  river  see  page  1214,  Annual  Beport  for  1S90. 

ORIGINAL  CONDITION. 

The  river  was  much  obstructed  by  snags  and  overhanging  trees,  and 
in  places  was  divided  into  several  branches,  in  neither  of  which  there 
was  a  good  channel,  and  by  ten  bridges  without  drawSt 
;ENa  92 76 
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PLAN  OP  IMPBOTBIOCNT. 

It  is  proposed  to  snag  the  river  and  close  unnecessary  branches,  pro- 
viding for  steamboat  navigation  np  to  the  mouth  of  Lumber  Biver  and 
pole-l^at  navigation  thence  to  Little  Bock,  at  an  estimated  cost  of 
$50,000. 

W^OBK  PBIOB  TO  JUNE  30,  1891. 

The  river  had  been  snagged  between  points  no  miles  and  113  miles 
above  the  mouth,  9,227  obstructions  having  been  removed. 

WOBK  OP  PAST  YEAB. 

The  river  was  quite  thoroughly  cleared  by  plant  owned  and  operated 
by  the  United  States,  for  a  width  of  40  feet  and  depth  of  3  feet  at  low 
water  between  points  31  and  113  miles  above  the  mouth.  The  average 
cost  of  removing  obstructions  was  42  cents  each.  For  details  of  work 
done  and  commercial  statistics  reference  is  made  to  the  report  of  my 
assistant  engineer,  Mr.  Beid  Whitford,  who  has  showed  marked  abilily 
in  directing  and  controlling  the  working  party  and  maintaining  the 
efficiency  of  the  plant. 

BEMABKS. 

One  new  transportation  line  has  been  established  on  this  river  dur- 
ing the  year,  and  a  steamer  has  run  somewhat  irregularly  part  of  the 
time. 

With  the  balance  of  $307.12  on  hand  July  1, 1892,  snagging  will  be 
continued,  the  worst  obstructions  being  removed  first.  During  the  year 
the  freight  passing  over  this  stream  has  aggregated  7,115  tons. 

This  river  is  tribatry  to  the  ooUection  district  of  Georgetown,  8.  C.  Cfeorgetown 
is  its  port  of  entry.    Amount  of  duties  coUected  in  the  ciQendar  year  of  1^,  $11.64. 

For  this  improvement  the  foUowing  appropriations  have  been  made: 

By  act  of  Congress — 

Of  August  11, 1888 $5,000 

Approved  September  19, 1890 5^000 

Total 10^000 

Total  expenditures,  including  June  30, 1802,  99,092.88. 
For  table  of  commercial  statistics  furnished  by  the  collector  of  George- 
town, S.  0.,  see  this  yearns  annual  rei>ort  for  Waccamaw  Biver, 

Money  itatemeni. 

July  1, 1891,  balanoe  unexpended $SS,861.59 

June  SO,  1892,  amount  expended  during  fiscal  year 2^654.47 

July  1, 1892,  balance  unexpended 807.12 

July  1, 1892,  outstanding  liabilities iO.OO 

July  1, 1892,  balance  avaUable 287.12 

Amount  appropriated  by  act  approved  July  13, 1892 5,000.00 

Amount  available  for  fiscal  year  ending  June  SO,  1893 5^287.12 


(    harbor  act9  pi  1866  and  1867. 
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bbport  of  mr.  seh)  whitford,  assistant  engineer. 

United  States  Engineer  Office, 

Georgetown,  S.  C,  June  SO,  189i, 

Captain:  I  have  the  honor  to  make  the  following  report  of  operations  on  Little 
Pedee  Rtver,  South  Carolina,  for  fiscal  year  ending  June  30, 1892. 

Snagging  and  clearing  banks  were  continued  by  United  States  holster  and  hired 
labor.  The  following  obstructions  have  been  removed^  roughly  clearing  banks  and 
channel  to  an  approximate  width  of  40  feet  and  depth  of  3  feet  at  low  water :  l^'rom 
the  channel :  Logs,  521 ;  stumps,  185 ;  large  snags,  366 ;  small  snags,  cords,  47^.  From 
the  banks:  Trees  out,  1,252;  brush  cut,  91  cords.  Work  was  carried  on  between 
points  112^  miles  and  30^  miles  above  the  mouth  of  the  river.  Of  the  total  amount 
expended  eight-tenths  were  used  on  the  channel  and  two-tenths  on  the  banks.  Each 
obsU^uotion  cost  aipprozimately  42  cents. 

Bemarke. — ^The  nver  has  been  very  much  improved  by  the  United  States  work,  as 
those  running  boats  state.  There  is  still  much  left  to  be  done  before  the  channel  is 
thoroughly  cleared  of  obstructions. 

Beoommendations, — It  is  respectfully  recommended  that  the  same  character  of  work 
be  continued  till  a  thoroughly  cleared  channel  be  completed  from  its  mouth  to  Little 
Rock,  the  head  of  navigation. 

Cammeree, — ^The  following  statement  was  made  up  from  information  given  to  Mr. 
J.  W.  Harllee,  overseer,  who.  acting  under  orders  from  this  office,  visited  the  business 
men  near  the  river,  named  oelow :  J.  T.  Ritter,  L.  Brown,  Ellerbee  &  Ellerbee,  W. 
H.  Breeden,  B.  F.  Davis,  and  J.  W.  HolUday.  The  timber  statement  was  furnished 
by  J.  W.  Harllee,  overseer,  who  kept  account  of  the  rafts  as  they  passed  down  the 
river. 


Ouitoiurd  freighU. 

Bovhi *. bairels.. 

^irito  turpentine do — 

Cotton bales.. 

Ton  tbnber sticks.. 

Shingles 


1891. 


No. 


Total 

Inxoard  freighU. 
Gknenl  mercluuidlBe 


Grand  total. 


3,920 
408 
310 

2,200 
30,000 


Tons. 


886 

77 

78 

3,300 

15 


4,156 


4S8 


4,614 


Yalae. 


$5,880 
8,160 

16,500 

9,240 

240 


39,020 


13, 740 


52.780 


1892. 


No. 


5,000 
636 
600 

4,240 
20,000 


Tons. 


1,000 
127 
150 

5,088 
10 


6,875 


740 


7,115 


Valae. 


$10,000 

9,540 

21,000 

15,264 

160 


56,964 


37,000 


92,964 


This  shows  an  increase  of  2,501  tons  over  last  year.  The  commerce  has  been  car- 
ried on  by.one  steamer  of  80  tons,  pole  boats,  and  rafts.  One  new  line  of  pole  boats 
has  been  added,  and  the  steamer  has  made  extra  trips. 

EmpUnf^B, — Mr.  J.  W.  Harllee,  overseer;  S.  M.  Stevenson,  engine  driver,  and  J.  P. 
Rumley,  timekeeper,  have  been  very  faithful  in  the  discharge  of  their  duties, 
very  respectfully,  your  obedient  servant, 

Reid  Whitforp, 
A99%»iani  Engineer. 
Capt.  Frederic  V.  Abbot, 

Corpe  of  Engineer;  U,  S»  A» 


M4. 
IMPROVEMENT  OF  GREAT  PEDEE  RIVER,  SOUTH  CAROLINA. 


SBFBRENOB  TO  PAST  REPORTS. 


For  preliminary  examination,  see  page  TSS^Annnal  Beport  for  1873. 
For  special  description,  see  page  845,  Annual  Keport  for  1880,  and  page 
723,  Annual  Report  for  1879.  For  map  of  river,  see  page  1180,  Annual 
Beport  for  1889. 


1204      EEPOET   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

ORIGINAL   CONDITION.. 

The  river  was  dangerously  obstructed  by  snags  and  logs  everywhere. 
Boats  drawing  9  feet  of  water  were  able  to  reach  Smith  Mills,  52  miles 
above  the  mouth.  Those  drawing  3^  feet  at  low  water  could  get  54 
miles  farther  up,  to  Little  Bluff,  or  at  high  water  to  Oheraw,  172  miles 
from  the  mouth. 

PLAN  OF  IMPROVEMENT. 

The  project  provides  for  a  thoroughly  cleared  9-foot  navigation  to 
Smith  Mills,  and  a  3}-foot  navigation  to  Oheraw  at  all  stages  of  water, 
at  an  estimated  cost  of  $117,000. 

WORK  PRIOR  TO  JUNE  30,  1891. 

The  river  had  been  snagged  between  points  no  miles  and  172  miles 
above  the  mouth,  since  June  30, 1884, 15,996  obstructions  having  been 
remove<l.  Before  June  30, 1884,  the  records  are  not  detailed  enough 
to  give  exact  figures. 

WORK  OP  PAST  YEAR. 

The  river  was  quite  thoroughly  cleared  by  plant  owned  and  operated 
by  the  United  States  for  a  width  of  80  feet  and  depth  of  4  feet  at  low 
water  between  points  54  miles  and  172  miles  above  the  mouth.  The 
average  cost  of  removing  obstructions  was  $1.05  each. 

For  details  of  work  done  and  commercial  statistics,  reference  is  made 
to  the  report  of  my  assistant  engineer,  Mr.  Eeid  Whitford,  who  has 
shown  marked  ability  in  directing  and  controlling  the  working  party 
and  maintaining  the  efficiency  of  the  plant.  Parties  operating  SiXJiety 
Hill  Bridge  were  notified  to  put  in  i)roper  fenders  by  September  1, 1892. 
They  have  taken  no  steps  to  do  so. 

REMARKS. 

One  new  transportation  line  has  been  established  on  this  river  during 
the  year.  With  the  balance  of  $3,857.39  on  hand  July  1,  1892,  snag- 
ging will  be  continued,  the  worst  obstructions  being  removea  first. 
During  the  year  the  freight  passing  over  this  stream  has  aggregated 
92,471  tons. 

Tliia  river  is  tributary  to  the  coUection  district  of  Georgetown,  S.  C.  Gfeorgetown 
is  its  port  of  entry.    Aniount  of  duties  collected  in  the  calendar  year  of  1891,  $11.64. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress — 

Approved  June  14,  1880 $7,000 

Approved  March  3,  1881 0,000 

Passed  August  2,1882 6,000 

Approved  July  5,  1884 8,000 

Approved  August  5, 1886 20, 000 

Of  August  11, 1888 20,000 

Approved  September  19, 1890 12,500 

Total 79,500 

Total  expenditures,  including  June  30, 1892,  $75,642.61. 
For  table  of  commercial  statistics  furnished  by  the  collector  of  George- 
town, S.  0.,  see  this  year's  Annual  Report  for  Waccamaw  River. 
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Money  statement, 

July  1, 1891,  balance  unexpended $9, 460.98 

June  30, 18S^,  amount  expended  during  fiscal  year 5, 603. 59 

July  1, 1892,  balance  unexpended 3,857.39 

July  1,1892,  outstanding  Uabilitiea 610.32 

July  1,1892,  balance  available 3,247.07 

Amount  appropriated  by  act  approved  July  13, 1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 13, 247. 07 


Amount  (estimated)  required  for  completion  of  existing  project 27, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  eu£ng  June  30, 1894    27, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 


harbor  acts  of  1866  and  1867. 


report  of  mr.  reid  whitford,  assistant  enonteeb. 

United  States  Engineer  Office, 

Georgetown,  S.  C,  June  SO,  189fS. 

Captain  :  I  have  the  honor  to  make  the  following  report  of  operations  on  Great 
Pee  Dee  Kiver,  South  Carolina,  for  fiscal  year  ending  June  30,  1892 : 

Snagging  and  clearing  banks  continued  by  United  States  steam  boister  and  hired 
labor.  The  following  obstructions  have  been  removed,  roughly  clearing  banks  and 
channel  to  an  approximate  width  of  80  feet  and  depth  of  3  leet  at  low  water.  From 
the  channel:  Logs,  988;  stumps,  185;  large  snass,  475;  small  snags,  10  cords.  From 
the  banks:  Trees  cut,  1,680;  brush  cut,  51  cords.  Work  has  been  carried  on  be- 
tween points  54  miles  and  172  miles  above  the  mouth  of  river.  Of  the  total  amount 
expended  six-tenths  were  used  on  the  channel  and  four-tenths  were  used  on  the 
banks.    Each  obstruction  cost,  approximately,  $1.05;  cost  increased  by  high  water. 

The  progress  of  the  work  was  greatly  delayed  by  unusually  high  freshets  during 
the  year. 

Bemarks, — The  improvement  of  the  river  by  the  United  States  work  has  been  de- 
cided, as  captains  of  river  steamers  and  others  in  a  position  to  know,  freely  state. 

JRecommendations, — It  is  respectfully  recommended  that  the  same  character  of  work 
be  carried  on  till  a  thoroughly  cleared  channel  be  completed  from  the  mouth  of  the 
river  to  Cheraw.. 

Cammeroe, — The  following  statement  was  obtained  by  Mr.  J.  C.  Tam;^let,  time- 
keeper, who,  acting  under  orders  from  this  office,  visited  all  the  principal  shipping 
and  receiving  places  on  the  river,  and  from  them  collected  the  figures  given.  Among 
the  business  men  who  gave  this  information  may  be  mentioned  £.  P.  Smith,  L.  Y, 
Davis,  W.  L.  Buck  &,  Co.,  and  B.  A.  Munnerlyn,  agent  South  Carolina  steamboats. 


Outward  frtighU, 

Cotton bales . . 

Clean  xioe barrels. . 

Boneh  rice bushels. . 

Bo«m _.  barrels. . 

^irita  tnrpentiDe '. . .  .do 

Cypress  shingles •.... 

Lumber,  cypress feet. . 

Cypress  logs do — 

Wood cords. . 

Hides,  wool»8taves,  etc 

Ti  inber sticks . . 

Cross  ties 


1891. 


Number. 


5,926 

16, 342 

83,000 

35,800 

4, 014 

6, 705, 987 

3,  000, 000 

22,547 

225 


Total 

Intcardfreifjhtg, 
General  merchandise 


Grand  total. 


Tons.       Value. 


1,483 

2,656 

1,827 

6,265 

652 

3.353 

6,250 

33,821 

225 

250 


56,782 
5,562 


62,344 


$296,300 

265,558 

103, 750 

50,120 

80,280 

63,640 

45,000 

81,160 

563 

7,500 


983,880 


883,450 


1,367,830 


1892. 


Number. 


5,780 

16,560 

88,000 

80,000 

5,436 

6, 970, 000 

3, 100, 000 


2,000 

352 

51,640 

18,000 


Tons.      Value. 


1,445 
2,898 
1,524 
6,000 
1,087 
8,485 
5,166 


2,000 

352 

61,968 

144 


86,069 


6,402 


92,471 


1202,300 
289,250 
101,^00 
60,^ 
81,540 
55,760 
46,500 


4,000 

17,600 

216,888 

5,400 


1, 080, 938 


320,100 


1,401,038 
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This  shows  an  increase  of  approximately  30,127  tons  over  that  given  in  1891.   Com- 
merce has  been  carried  on  by  seagoinc  schooners  of  250  to  300  tons,  and  tugboats  to 
Port  Harrelson  and  Smith  Mills,  and  tne  steamers  Santee,  Merchant^  John  M.  Cole,  to 
Cheraw,  the  head  of  navigation. 
There  has  been  one  new  steamboat  line  of  transportation  established. 
Employi9. — ^Mr.  Homer  Jacobs,  overseer;  Mr.  John  R.  Smith,  engine-driver;  and 
Mr.  J.  C.  Tamplet,  timekeeper,  deserve  credit  for  faithfol  and  efficient  services. 
Very  respectfully,  your  obedient  servant^ 

BsiD  Whttford, 
JjuUta/tU  Engineer, 
Capt.  Frederic  V.  Abbot, 

CQrp%  of  £ngin€er8,  U.  S.  A. 


M  5. 

IMPROVEMENT  OP  CLARK  RIVER,  SOUTH  CAROLINA. 

REPERENOE  TO  PAST  REPORTS. 

For  preliminary  examinatioii,  see  page  1109  Annual  Bei>ort  for  1887. 
For  map  of  river,  see  page  1204  Annual  Report  for  1890. 

ORIGINAL  CONDITION. 

This  creek  is  really  the  southern  mouth  of  Lynch  Elver.  Its  upper 
end  was  entirely  choked  by  a  tangled  mass  of  driftwood  and  faUen 
trees.    The  lower  part  was  fairly  clear  of  obstructions. 

PLAN  OP  IMPROVEMENT. 

The  project  provides  for  closing  the  northern  mouth  of  Lynch  River 
and  thoroughly  snagging  Clark  Greek,  at  an  estimated  cost  of  $7,500. 

WORK  PRIOR  TO  JUNE  30,  1891. 

The  first  3  miles  from  the  mouth  was  quite  thoroughly  cleared  of  ob- 
structions for  a  width  of  40  f^et  and  depth  of  3  feet  at  low  water.  The 
remaining  three-fourths  of  a  mile  was  roughly  worked  over.  The  last 
590  feet  next  to  Lynch  River  being  solidly  packed  with  logs  for  the 
entire  width  of  the  stream,  a  passage  25  feet  wide  was  all  that  could  be 
provided  with  the  money  on  hand,  and  this  was  so  shoal  that  it  could 
only  be  used  during  freshets.  One  thousand  and  seventy-four  obstruc- 
tions, consisting  of  logs,  snags,  etc.,  were  taken  from  the  channel,  and 
230  overhanging  trees,  etc.,  were  cut  from  the  banks.  A  survey  of  the 
creek  was  made. 

• 

WORK  OP  THE  PAST  YEAR. 

The  creek  was  roughly  cleared  by  plant  owned  and  operated  by  the 
United  States,  for  a  width  of  40  feet  and  depth  of  3  feet  at  low  water, 
between  points  no  miles  and  7  miles  above  the  mouth.  The  average 
cost  of  removing  obstructions  was  42  cents  each.  For  details  of  work 
done  and  commercial  statistics  reference  is  made  to  the  report  of  my 
assistant  engineer,  Mr.  Reid  Whitford,  who  has  showed  marked  ability 
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in  directiDg  asd  controlliiig  the  working  party,  and  maintaining  the 
efficiency  of  the  plant. 

One  new  transportation  line  has  been  established  on  this  river  dur- 
ing the  year. 

With  the  balance  of  $0.00  on  hand  July  1, 1892,  nothing  can  be  done. 
During  the  year  the  freight  passing  over  this  stream  has  aggregated 
6^586  tons. 

This  creek  is  tribataiy  to  the  ooUeotion  district  of  Georgetown,  S.  C.  George- 
town is  its  port  of  entry.  Amount  of  duties  collected  in  the  calendar  year  of  iSl, 
$11.64. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress — 

Of  Augost  11, 1888 $2,600 

Approved  September  19, 1890 2,600 

Total 5,000 

Total  expenditures,  including  June  30, 1892,  $5,000. 
For  table  of  commercial  statistics  furnished  by  the  collector  of  George- 
town^ S.  0.,  see  this  year's  Annual  Beport  for  Waccamaw  Biver. 

Money  statement 

Jolyl.  1891,  balance  unexpended $2,261.68 

Jnne  90, 18^,  amount  expended  during  fiscal  year 2, 261. 68 

Amount  flfppropriAted  by  act  approved  July  13, 1892 ^500.00 


BBPORT  OF  UR.  REID  WHITVOBD,  ASSISTAlTr  B270INBBB. 

Uniiied  States  Enoinesb  Office, 

Georgetown,  S.  C,  June  SO,  1892, 

Captain:  I  have  the  honor  to  make  the  following  report  relative  to  Clark  Creek, 
South  Carolina,  for  fiscal  year  ending  June  30,  18^. 

Operations  began  November  1, 1891,  and  continued  till  February  29,  1892.  Funds 
having  been  exmiusted,  work  ceased  which  had  been  done  by  United  States  steam 
hoister  and  hired  labor.  A  channel  40  feet  wide  and  3  feet  deep  at  ordinarv  low 
water  was  completed  over  the  entire  6|  miles  of  the  creek  from  Great  Peiee  to 
Lynch  Biver.    The  following  obstructions  were  removed : 

From  the  channel:  Logs,  2,778;  stumps,  100:  large  snags,  1.468;  smaU  snags,  394 
cords.  Frpm  the  banks:  553  trees  cut;  43  cords  brush  cut.  £ach  obstruction  cost 
approximately  42  cents.  Of  the  amount  expended  nine-tenths  were  used  on  the 
onannel  and  one-tenth  on  banks. 

Bemarke. — ^The  creek  when  once  fairly  opened  will  be  of  great  convenience  to  the 

Seople  living  on  Lynch  Biver,  of  which  Clark  Creek  is  the  best  outlet  into  the 
rreat  Pedee  Biver.  There  is  much  valuable  timber  and  fertile,  well-cultivated 
land  along  Clark  Creek  and  Lynch  Biver.  Immediately  after  the  above  channel 
was  opened  it  began  to  be  used  and  the  commerce  given  below  was  at  once  devel- 
oped. 

ReoommenAaiions, — It  is  respectfully  recommended  that  the  work  of  snagging  and 
clearing  banks  be  continued  till  an  unobstructed  channel- way  be  provided,  m  ad- 
dition to  this  a  timber  dam  be  built  across  Lynch  Biver  to  keep  out  the  drift 
which  enters  that  river  from  the  Great  Pedee  during  firesheta. 
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Commerce. — The  following  statement  was  collected  by  R.  Q.  Dusenbary^  OYerseer, 
who  yisited  the  basmess  luen  in  p^voni  among  whom  may  be  mentioned  J.  Q.  Eaddy 
4&  Co.  and  W.  L.  Back  &,  Co. : 


Ko. 

Tons. 

VabiA. 

Boein 

Outward  freightt. 

borreli.. 

6,000 

4.447 

1,000 
5,386 

110,000 

TimWr 

..........  .•ticks. . 

16,009 

Inteard  fretghU. 

FArUlizera 

6,336 
250 

26,000 
2,000 

Totnl 

6,586 

28,009 

The  commerce  last  year  was  nothing.  This  year,  becanse  of  the  improvement  of 
the  creek,  an  iDcrease  of  6,586  tons  are  shown.  It  was  carried  on  by  pole  boats  and 
rafts. 

Employee. — There  is  no  better  place  than  this  to  say  that  Mr.  William  Alden  James, 
clerky  deserves  special  mention  for  his  most  efficient  and  valuable  assistance  in  the 
efforts  made  to  carry  oat  yonr  orders  oonceming  all  works  in  local  charge  of  this 
office,  and  R.  G.  Dnsenbnry,  overseer,  did  excellent  work  in  removing  the  obstmo- 
tions  from  the  creek. 

Very  respectfully,  yonr  obedient  servant^ 

Bbid  Whitford, 
Aaeieiant  Engineer. 

Capt.  Frederic  V.  Abbot, 

Ci»^»  of  Engimeere^  U,  8,  A, 


M6. 

IMPROVEMENT  OF  MINGO  CREEK,  SOUTH  CAROLINA. 

REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examination  see  page  1106,  Annual  Eeport  for  1887. 
For  map  of  river  see  page  1202,  Annual  Eeport  for  1890. 

ORIGINAL  CONDITION. 

The  creek  was  much  obstructed  by  snags  and  overhanging  trees,  and 
was  crossed  by  one  bridge  without  a  draw. 

PLAN  OF  IMPROVEMENT. 

The  project  provides  for  improving  the  creek  for  steamboats  from  its 
mouth  to  Williams  Landing,  and  for  pole  boats  at  high  water  up  to 
the  head  of  navigation,  by  snagging  and  clearing  the  banks,  at  an  esti- 
mated cost  of  $17,000. 

WORK  PRIOR  TO  JUNE  30,  1891. 

The  creek  was  snagged  between  x)oints  13  miles  and  no  miles  above 
the  mouth,  7,967  obstructions  having  been  removed.  The  parties  oper- 
ating the  Mingo  Bridge  had  put  in  a  draw  span* 
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WOBK  OP  PAST  TEAS. 

The  creek  was  qnite  thoroughly  cleared  by  plant  owned  and  operated 
by  the  United  States,  for  a  width  of  40  feet  and  depth  of  4  feet  at  low 
water,  between  x>oints  no  miles  and  15  miles  above  the  month.  The 
average  cost  of  removing  obstructions  was  $0.31  each.  For  details  of 
work  done  and  commercial  statistics  reference  is  made  to  the  report  of 
my  assistant  engineer,  Mr.  Eeid  Whitford,  who  has  shown  marked 
ability  in  directing  and  controlling  the  working  party,  and  maintain- 
ing the  efficiency  of  the  plant. 

BEM  A  BKS» 

One  new  transportation  line  has  been  established  on  this  creek  dur- 
ing the  year. 

With  the  balance  of  $515.13  on  hand  July  1, 1892,  snagging  will  be 
continued,  the  worst  obstructions  being  removea  first.  During  the  year 
the  freight  passing  over  this  stream  has  aggregated  55,280  tons. 

This  creek  is  tributary  to  the  collection  district  of  neorgetown,  8.  C.  Georgetown 
ifi  its  port  of  entry.    Amount  of  duties  collected  in  the  calendar  year  of  1891,  $11.64. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of— 

Congress  of  August  11,  1888 .' $5,000 

Congress  approved  September  19,  1890 5, 000 

Total 10^000 

Total  expenditures,  including  June  30, 1892,  $9,484.87. 
For  table  of  commercial  statistics  furnished  by  the  collector  of  George- 
town, S.  0.,  see  this  year's  annual  report  for  Waccamaw  Biver, 

MoTiey  statement 

July  1,  1891,  balance  unexpended $3,077.67 

June  ^,  189^,  amount  expended  during  fiscal  year 2,562.54 

July  1, 1892,  balance  unexpended 515.13 

July  1,  1892,  outstanding  liabilities 69.00 

July  1,  1892f  balance  available 446. 13 

Amount  appropriated  by  act  approved  July  13,  1892 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 3, 446. 13 

{Amount  (estimated)  required  for  completion  of  existing  project 4, 000. 00 
Amount  that  can  be  prontably  expendedin  fiscal  year  endms  June  30, 1894      i,  000. 00 
Submitted  in  compliance  with  requirements  of  seotions  2  of  river  and 
harbor  acts  of  1866  and  1867. 


bepobt  of  mr.  reid  whitfokd,  assistaitt  enginsbb. 

United  States  Engineer  Office, 

Georgetown,  S,  C,  June  SO,  189£. 

Captain  :  I  have  the  honor  to  make  the  following  report  of  operations  on  Mingo 
Creek,  South  Carolina,  for  fiscal  year  ending  June  30,  1892: 

Snagging  and  clearing  banks  were  continued  by  United  States  hand  bolster  and 
hired  Tabor,  and  was  suspended  November  30,  1891,  because  of  the  exhaustion  of 
fdnds.    The  following  obstructions  have  been  removed,  quite  thoroughly  clearing 
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the  bankfi  and  channel  to  an  approximate  width  of  40  feet  and  derpth  of  4  feet  at  low 
water.  From  the  channel:  Logs,  248;  stnmps,  87;  larji^  siuiffs,  87:  small  snagB,  10 
cords.  From  the  banks:  Trees  cut,  2,632^  brash  cut,  HS  cor<u.  Tne  work  was  car- 
tied  on  between  points  no  miles  and  15  miles  above  the  month  of  the  creek.  Of  the 
total  amount  expended  four-tenths  were  used  on  the  channel  and  six-tenths  on  the 
bulks.    Each  obstruction  cost,  approximately,  31  cents. 

Bema/rks.r—The  improvement  made  in  the  navigation  of  the  creek  has  been  very 
great,  and  those  in  a  position  to  know  so  freely  state. 

Bednnmendatians. — It  is  respectfully  recommended  that  the  same  character  of  work 
be  carried  on  till  a  thoroughly  cleared  channel  be  completed. 

CavMMTce. — The  accompanying  letter  and  statement  from  Messrs.  F.  Rhem  &,  Sous 
on  this  subject  explain  themselves.  The  above-mentioned  firm  controls  a  large  por- 
tion of  the  commerce  on  the  creek,  and  are  in  a  position  to  know  about  the  value 
of  the  exports  and  imports.  The  commerce  has  been  carried  on  bv  two  steamers 
of  100  and  20  tons  and  a  number  of  XK)le  boats,  rafts,  etc.  Total  freights  carried 
have  increased  by  about  12,406  tons  over  last  year.  There  has  been  one  new  line  of 
transportation  established. 

EmployA. — Mr.  F.  A.  Haddock,  overseer,  and  Mr.  J.  D.  Sturgeon,  timekeeper,  have 
shown  their  usual  zeal  and  efficiency  in  the  discharge  of  their  duties. 

OOMMSBdAL  STATISTICS. 

Rhbms,  8.  C,  Jamumnf  1, 1892. 

Sir:  We  give  below  a  statement  of  l^go  River,  South  Carolina,  from  May  1« 
1891,  to  January  1,  1892,  showing  the  exports  and  imports.  Ton  will  observe  tiiat 
this  report  is  only  for  eight  months  while  last  it  was  for  twelve  months,  still  the 
recent  improvement  has  steadily  increased  the  exports  and  imports.  There  has  been 
remarkable  improvement  made  on  the  lower  part  of  the  river  and  some  improvement 
above  Mingo  Bridge,  which  improvement  we  feel  satisfied  would  still  fhrtner  the  in- 
terest of  commerce  and  enhance  propertv  along  the  banks  of  said  river.  We  have 
watched  the  work  of  Mr.  F.  A.  Haddock  and  his  assistant,  and  must  compliment 
them  on  their  good  work  and  judgment  since  May,  1891. 
Yours,  very  respectfully, 

F.  Rhsm  <&  Sons. 
Mr.  Rsm  Whitford, 

U.  8.  AsHstant  Mngineer, 


ExporU. 

Spirits  tarpentine barrels.. 

KMin do.... 

Crude  turpentine do. . . . 

Wood cords-. 

Staves 

Hoop  poles  

Cotton bales.. 

Shingles 

Other  produce,  inchidiDg  wool 

LnmbOT,  crosB-tiea,  etc 


ImporU, 
General  mexohandise 


Totid 


2)0. 


11,000 

06,000 

6,000 

e,ooo 

350,000 

50,000 

4,500 

000,000 


1891. 


Tons. 


2,750 

11,550 

1,000 

6,000 

700 

50 

1,125 

300 

400 

12,000 


35,875 


7,000 


42, 875 


Value. 


1220,000 

145,000 

25,000 

15,000 

1,400 

5,000 

202,500 

5,000 

20,000 

60,000 


606,000 


850,000 


1,048,900 


No. 


12,000 

70,000 

5,0iH) 

10,000 

760,000 

50,000 

7,000 

200,000 


1802. 


Tons. 


8,000 

14,000 

1,000 

10,000 

1,750 

50 

1,760 

30 

450 

15,000 


47.080 


8,260 


55,280 


ValoA. 


$192,000 

175,000 

20,000 

30,000 

8,500 

6,000 

245,000 

1,400 

25,000 

75,000 


772.000 


412,600 


1,186,400 


Excess  of  exports.  1890,  $348,900:  1891,  $360,400. 
Very  respectfully,  your  obedient  servant^ 


Capt.  FsEDBBio  V.  Abbot, 

CarpM  of  Engineers,  V.  8.  A. 


Reid  Whitford, 
AMiUtani  Engineer. 
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M  7. 

mPBOVEKEirr  of  santee  riveb,  south  Carolina. 

BEFEBENOE  TO  PAST  BEPOBTS. 

For  description  of  river  see  page  916^  Annnal  Beport  for  1880.  For 
new  project  see  page  1184,  Anniud  Beport  for  1889.  For  map  of  river 
see  page  1186,  Annual  Beport  for  1889. 

oBiaiNAL  condition. 

This  river  was  considerably  obstructed  at  all  stages  of  water  by 
sunken  logs  and  snags.  Its  bar  entrance  was  narrow,  crooked,  and 
shifting,  with  only  about  4  feet  of  water  at  low  tide.  Four  steamers 
and  a  few  small  vessels  were  then  running  upon  portions  of  the  river. 

PLAN  OF  IMPBOVEMENT. 

The  project  of  1880  proposed  to  provide  the  river  with  a  good  outlet 
through  Mosquito  Greek  to  Winyaw  Bay,  by  deepening  and  straighten- 
ing tMs  creek  to  50  feet  width  and  7  feet  depth ;  to  secure  7-foot  naviga- 
tion in  the  river  from  its  mouth  120  miles  to  Wright  Bluff,  dind  thence 
5-foot  navigation  23  miles  farther,  to  the  head  in  the  Oongaree  and 
Wateree  rivers. 

The  revised  project  of  1889  provides  for  leaving  the  Mosquito  Greek 
Canal,  which  has  been  completed  30  feet  wide  and  3  feet  deep,  for  a 
timber  route;  cutting  a  new  canal  between  Esther ville  and  Minim  Greek 
large  enough  for  river  steamers,  and  snagging  the  entire  river,  at  an 
estimated  cost  of  $350,000. 

WOBK  PBIOB  TO  JUNE  30,  1891. 

A  passage  30  feet  wide  and  3  feet  deep  at  high  water  tiirough  Mos- 
quito Greek  to  Winyaw  Bay  had  been  made;  the  excavation  amounted 
to  206,515  cubic  yards. 

The  river  had  been  snagged  between  points  41  miles  and  42  miles 
above  the  mouth,  285  obstructions  having  been  removed. 

Dredging  on  the  new  cut  between  Estherville  and  Minim  Greek  had 
begun. 

Work  on  the  flood  gate  in  the  old  Mosquito  Greek  Oanal  had  been 
nearly  completed. 

WOBK  OF  PAST  YEAB. 

Dredging  on  the  new  cut  between  Estherville  and  Minim  Greek  under 
contract  nfith  Mr.  Louis  S.  Ehrich.  of  Oeprgetown,  S.  G.,  continued. 

After  many  delays  his  contract  was  annulled  on  May  1,  1892.  A 
dredge  was  rented  by  the  United  States,  and  dredging  was  continued 
by  hired  labor. 

Work  on  the  flood  gate  in  the  old  Mosquito  Greek  Ganal  was  com- 
pleted. 

For  details  of  work  done  and  commercial  statistics  reference  is  made 
to  the  report  of  my  assistant  engineer,  Mr.  Beid  Whitford,  who  has 
shown  marked  ability  and  zeal  in  conducting  the  work. 
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REMARKS. 

One  new  transportation  line  has  been  established  on  this  river  dnrin^ 
the  year. 

With  the  balance  of  $16,409.49  on  hand  July  1, 1892,  dredging  will  be 
continued  upon  the  EstherviUe-Minim  Creek  route,  and  some  further 
snagging  may  be  done  on  the  river  proper,  if  it  shall  seem  to  be  re- 
quire by  the  best  interests  of  navigation. 

During  the  year  the  freight  passing  over  this  stream  has  aggregated 
110,523  tons. 

Thijs  river  is  tributary  to  the  coUection  diBtrict  of  Georeetown^  S.  0.    Georgetown 
ie  its  port  of  entry.    Amoant  of  duties  collected  in  the  ciuendar  year  of  1891,  $11.64. 

For  this  improvement  the  following  appropriations  have  been  made : 

By  act  of  Congress-^ 

Approved  March  3, 1881 $22,000 

Passed  August  8,  1882 •. 20,000 

Approved  July  15, 1884 15,000 

Approved  August  5,  1886 18,750 

Of  August  11, 1888 24,000 

Approved  September  19, 1890 30,000 

Total 129,750 

Total  expenditures,  including  June  30, 1892,  $113,340.51. 
For  table  of  commercial  statistics  furnished  by  the  collector  of  George- 
town, S.  0.,  see  this  year's  annual  report  for  Waccamaw  Eiver. 

Money  statement. 

July  1,  1891,  balance  unexpended $26,890.88 

June  30, 1892,  amount  expended  during  fiscal  year 10,481.89 

July  1,  1892,  balance  unexpended 16,409.49 

July  1, 1892,  outstanding  liabilities 1,115.02 

July  1, 1892,  balance  available 16,294.47 

Amount  appropriated  by  act  approved  July  13, 1892 30, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 45, 294. 47 


Amount  (estimated)  required  for  completion  of  existing  project 290, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1894  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


REPORT  OF  MR.  RKID  WHITFORD,  ASSISTANT  ENOINEBR. 

United  States  Engineer  OrriCBy 

GtoraetQumt  8,  C,  June  SO,  189t. 

Captain  :  I  have  the  honor  to  make  the  following  report  of  operations  on  Santee 
River,  South  Carolina,  for  fiscal  year  ending  June  30,  1892 : 

No  snagging  has  been  done  on  the  river.  Dredging  was  continued  by  Mr.  Louis 
S.  Ehric^,  under  his  contract  in  dredging  the  EHtherville-Minim  Creek  Canal. 
Up  to  the  ist  day  of  May  he  had  removed  a  total  of  12,776  cubic  yards,  at  which  date 
the  time  of  his  contract  having  expired,  and  failing  to  get  it  renewed,  it  was  an- 
nulled, after  which  his  plant  was  rented  by  the  United  Stales,  who  proceeded  to 
do  the  work  by  hired  labor.  By  this  method  there  has  been  removed  1,169  cubic 
yards.  Mr.  Wm.  C.  Johnstone  finished  the  restoration  of  his  rice-field  drainage  so 
far  as  demanded  from  the  present  appropriation.    This  embraced  a  total  of  1,810 
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linear  feet — 3.700  feet  having  been  finished  last  year.  These  ainounto  complete  the 
amonnt  (5^510  feet)  under  Mr.  Johnstone's  agreement.  Mr.  Henry  £.  Eaddy  com- 
pleted the  Mosquito  Creek  floodgate  in  a  very  satisfactory  mauner. 

Becorumendatians. — It  is  respectfully  recommended  that  no  more  snagging  he  done 
on  the  Santee  with  the  present  appropriation  unless  specially  requested  by  the  steam- 
boat managers,  that  the  work  be  carried  on  as  rapidly  as  possible  on  the  new  canal 
line ;  that  the  bid  route  at  Mosquito  Creek  be  put  in  somewhat  better  condition  than 
it  is  now,  and  so  maintained  till  at  least  the  new  route  is  ready  for  use  by  the  pub- 
lic. This  will  probably  require  the  expenditure  of  about  $5,000  out  of  each  appro- 
priation. 

Commerce, — The  accompanying  statement  of  commerce  is  furnished  by  Mr.  L.  S. 
Ehrich,  president  of  the  Georgetown  Board  of  Trade.  Mr.  Ehrich  says  he  takes 
great  care  to  have  it  as  correct  as  it  is  possible  to  get  it.  He  has  given  the  statis- 
tics for  this  river  his  personal  attention  for  several  years  past,  and  he  is  in  a  position, 
being  engaged  in  large  cross-tie  and  lumber  business  on  the  Santee  River,  to  know 
more  about  the  commerce  than  anyone  in  this  place.  The  total  freights  carried 
show  an  increase  of  about  10,268  tons.  There  has  been  one  new  line  of  transporta- 
tion established,  a  steamer  running  from  Georgetown,  through  Mosquito  Creek 
Canal,  to  landings  on  the  Santee  River.  The  otner  steamers  have  run  with  their 
usual  regularity.  Laree  quantities  of  valuable  cypress  timber  have  come  through 
the  United  States  canal  at  Mosquito  Creek. 

Employ^. — I  am  much  indebted  to  Mr.  H.  F.  Price,  surveyor  and  inspector,  for  his 
usual  most  excellent ,  efficient,  and  faithful  work. 

LETTER  FROM  MR.  L.  8.  EHRICH;  CHAIRMAN  GEORGETOWN  BOARD  OF  TRADE. 

Palmetto  Cypresb  Company,  May  26, 1892. 

Dear  Sir  :  I  beg  to  submit  herewith  a  report  of  statistics  as  to  Santee  River,  in 
accordance  with  vour  request.  I  have  given  this  matter  some  time  and  am  certain 
this  estimate  of  tne  commerce  of  the  river  is  as  near  correct  as  it  is  practicable  to  get 
same.  The  principal  change  in  outward  products  is  in  the  item  of  timber,  which  is 
still  in  its  infancy,  as  far  as  quantity  shipped  is  concerned,  and  will  increase  each 
year  the  more  rapid  when  the  United  States  Government  shall  have  completed  the 
present  prelect  of  a  canal  connecting  Winyah  Bay  with  Santee  River,  via  Minim 
Creek  Canal.  The  increased  value  of  the  swamp  lands  alon^  the  Santee  River  since 
the  completion  of  the  first  Government  improvement,  namely,  the  cutting  of  Mos- 
quito Creek  Canal,  is  tenfold  more  than  the  amount  expended  by  the  Government, 
and  has  had  the  effect  of  bringing  capital  to  this  State  for  the  purpose  of  manufac- 
turing the  products  of  the«e  swamp  lands,  and  will,  as  soon  as  the  work  now  going 
on  at  our  bar  shall  have  given  us  deeper  water,  make  Georgetown  one  of  the  (if  not 
the)  largest  shipping  ports,  so  far  as  lumber  goes,  on  the  Atlantic  coast.  The  Western 
firm  which  I  alluded  to  in  my  List  letter  have  since  erected  their  plant  and  are  now 
at  work  and  calculate  to  ship  at  least  30.000,000  feet  per  year.  Other  firms  are  now 
prospecting  and  will  locate  either  in  Georgetown  or  at  some  point  on  the  Santee 
River. 

The  other  items  of  commerce  on  the  river  are  subject  to  great  extent  on  the  sea- 
sons, the  past  one  having  been  favorable.    The  steamers  plying  the  river  have  done  a 
large  business  and  the  number  will  be  increased  this  yeivr. 
Very  respectftiUy, 

L.  S.  Ehrtch, 
Fr99%dent  Georgetown  Board  of  Trade, 

Reid  Whitford,  Esq^ 
U.  8.  AeeieUMt  Engi 


1214   BEPOKT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 


OuHoard. 

OoiUm bales. 

Bosin barrels. 

Spirits do... 

Timber pieces. 

Sbinsles 

liUin  oer f ee  t . 

KailroAdties 

Wool pounds. 

Hides , do... 

Seed  oats bushels. 

Biee , do... 

St«Yes 

Wood oords. 

Game  and  fish 


Inward. 


VsrtfliMn 

Oiweilas,  pnrrisioDs,  etc 

Dry  goods 

Boots,  shoeSf  etc 

Hardware,  implements,  machinery. 


Total 


189L 


Ko. 


90,000 

140,000 

25,000 

12,000 

3,000,000 

2,000,000 

23,000 

50,000 

15,000 

7,000 

100,000 

500,000 

10,000 


Tons. 


S,000 

S4,600 

4,687 

18,000 

1,500 

8,888 

1,610 

25 

8 

210 

2,200 

500 

10.000 

15 


71,588 


•7,500 
•11,687 
"4,000 
•4,000 
•],600 


100,255 


Valne. 


#860.000 

176,000 

850,000 

60,000 

15.000 

90,000 

6,  MX) 

15,000 

1,500 

4,200 

150,000 

9,500 

12,000 

1,500 


1,668,600 


298,000 
860,000 
225,000 
200,000 
80,000 


1882. 


How 


99,000 

150,000 

26.000 

21.000 

9,600,000 

9,000,000 

85,000 

60,000 

90,000 

8,000 

140,000 

400,000 

12,000 


2,743,600 


Tons. 


5,500 

80,000 

5,100 

26,200 

1,750 

2,000 

2,800 

25 

10 

184 

8,220 

1,000 

19,000 

84 


88,888 


4,600 
6,600 
4,600 
4,000 
2.000 


110,523 


▼alnau 


1808,060 

186,000 

866,000 

80,000 

17,600 

90,000 

10,500 

12,500 

1,600 

4,800 

175,000 

2.200 

16,000 

1,700 


1,680,800 


280.000 
830.000 
926,000 
200,000 
100,000 


2,775,800 


*  Value  of  these  tons  is  neoessarily  estimated 
Very  respeetfUIy,  your  obedient  aerTani^ 


C«pi.  Frbdebio  Y.  Abbot, 

Carpi  of  Engineer $,  u.  8,  A* 


Rbid  Whttford. 
JsiUtamt  Engineer. 


M  8. 

IMPROVEMENT  OF  WATEREE  RIVER,  SOUTH  CAROLINA. 
REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examination,  see  page  914,  Annual  Report  for  1880. 
For  map  of  river,  see  page  1190,  AnnuS  Beport  for  1889. 

ORIOINAIi  CONDITION. 

In  1882  this  stream  had  a  low- water  depth  of  from  3  to  4  feet  from  its 
month,  68  miles,  to  Camden.  The  lower  14  miles  was  completely 
blocked  at  all  stages  of  water  by  logs,  snags,  etc.,  and  at  m^erate 
stages  by  the  bridges  of  the  South  Carolina  and  the  Wilmington,  Co- 
lumbia, and  Augusta  Bailroads,  then  without  draw  spans;  thence  to 
Camden,  navigation  was  x>os8ible,  but  dangerous,  except  during  high 
water.    Its  commerce  was  practically  nothmg. 

PLAN  OF  IMPROYEMENT. 

The  project  provides  for  safe  and  unobstructed  4-foot  navigation  for 
steamers  m>m  Camden  to  the  mouth  at  an  estimated  cost  of  $60,000. 

WORE  PRIOR  TO  JUNE  30,  1891. 

The  river  had  been  snagged  between  points  68  miles  and  no  miles 
above  the  mouth,  since  1884 11^9  obstructions  bs^ving  been  removed. 
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PrevioTis  to  June  30, 1884,  the  records  are  not  sufficiently  detailed  to 
give  exact  figures,  bat  a  very  considerable  amount  of  work  had  been 
done  on  the  river.    The  railroad  bridges  had  been  provided  with  draws. 

WOBE  OP  PAST  YEAR. 

The  river  was  quite  thoroughly  cleared,  by  plant  owned  and  operated 
by  the  United  States,  for  a  width  of  80  feet  and  depth  of  4  feet  at  low 
water  between  i)oints  no  miles  and  67  miles  above  the  mouth.  The 
average  cost  of  removing  obstructions  was  87  cents  each.  For  details 
of  work  done  and  commercial  statistics,  reference  is  made  to  the  ap- 
I>ended  report  of  my  assistant  engineer,  Mr.  Eeid  Whitford,  who  has 
shown  marked  ability  in  directing  and  controlling  the  working  parties 
and  maintaining  the  efficiency  of  the  plant. 

RTi  HI  A  R  n  S. 

"So  new  transportation  lines  have  been  established  on  the  river  dur- 
ing the  year.  The  appropriation  of  September  19, 1890,  completes  the 
amount  that  this  improvement  was  estimated  to  cost.  By  the  expendi- 
ture of  this  sum  the  entire  x>ortion  of  the  river  covered  b^  the  project 
has  been  put  into  good  condition  for  steamboat  navigation.  For  its 
maintenance  the  snag  boat  owned  by  the  river  should  be  kept  at  work 
continnously.  The  stream  is  well  worth  this  exx>ense,  which  would 
amount  to  about  $6,500  a  year.  If  appropriations  are  made  every  two 
years,  $13,000  coula  be  advantageously  spent  in  that  period. 

With  the  balance  of  $6,822.77  on  hand  July  1, 1892.  snagging  will  be 
continued,  the  worst  obstructions  being  removed  first. 

During  the  year  the  freight  passing  over  this  stream  has  aggregated 
2,244  tons. 

This  river  is  tributary  to  the  ooUectioii  district  of  Georgetown,  S.  0.  Georgetown 
is  its' port  of  entry.    Amount  of  dnties  coUected  in  the  calendar  year  of  1891,  $11.64. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress : 

Approved  March  3, 1881 $8,000 

Passed  August  2,  1882 15,000 

Approved  Julys,  1884 6,000 

Approved  August  5, 1886 7,500 

Of  August  11,  1888 12,000 

Approved  September  19, 1890 12,500 

Total 60,000 

Total  expenditures,  including  June  30, 1892,  $53,177.23. 
For  table  of  commerciiJ  statistics  furnished  by  the  collector  of  George- 
town, S.  0.,  see  this  year's  Annual  Beport  for  Waccamaw  Elver. 

Money  statement. 

Julyl.  1891,  balance  unexpended $18^640.39 

June  do,  1892,  amount  expended  during  fiscal  year 6,817.62 

Julyl.  1892,  balance  unexpended 6,822.77 

July  1, 1892,  outstanding  Uabilities 462.64 

Julyl|  1892,  balance  available 6,360.13 

Amount  appropriated  by  act  approved  July  13,  1892 2,500.00 

Amount  available  for  fiscal  yearending  June  30, 1893 8, 860. 13 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894      6^  500. 00 
\  Submitted  in  compliance  with  requirements  ox  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 
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rspobt  of  mb.  reid  whitford,  a8si6takt  xnoekrer. 

Ukitbd  States  Engineer  Offu^e, 

GeorgeUnon,  S,  C,  June  SO,  189t. 

Captain  *.  I  have  the  honor  to  make  the  followin  j;^  report  of  operationfi  on  Wateree 
River,  South  Carolina.,  for  fiscal  year  ending  June  30, 1892. 

Snafi^ging  and  clearing  bonks  were  continued  by  united  States  steam  holster  and 
hired  Tabor.  The  following  obstructions  have  been  removed,  roughly  clearing  the 
banks  and  channel  to  an  approximate  width  of  80  feet  and  depth  of  4  feet  at  low 
water: 

From  the  channel:  Logs,  571 ;  stumps,  238 ;  large  snags,  931 ;  small  snags,  40  cords. 
From  the  banks:  Trees  cut,  1,^;  brush  cut  29  cords.  Work  has  been  carried  on 
between  points  no  miles  and  67  miles  above  the  mouth  of  the  river.  Of  the  total 
amount  expended  six-tenths  were  used  on  the  channel  and  four-tenths  on  the  banks. 
Each  obstruction  cost  approximately  87  cents. 

Bemarks. — ^The  progress  of  work  was  greatly  delayed  by  continuous  high  freshets 
during  the  spring  and  winter.  The  work  so  far  accomplished  has  been  of  marked 
benefit  to  the  navigation  of  the  river,  as  captains  of  the  steamers  state. 

Jl«commendations. — It  is  respectfully  recommended  that  work  of  a  similar  character 
be  carried  on  till  a -thoroughly  cleared  channel  from  the  mouth  of  the  river  to  Cam- 
den be  completed.  After  this  has  been  done  there  will  be  required  about  $6,000  per 
year,  or  $12,000  from  one  appropriation  to  the  other  as  they  are  at  present  made  by 
Congress  to  keep  the  channel  open,  owing  to  the  large  quantities  of  drift  coming 
down  the  river,  lodg^g  and  forming  obstructive  jams.  In  addition,  erosion  of  the 
banks  during  freshets  causes  much  of  the  standing  timber  to  fall  in. 

Commerce. — ^The  following  statement  was  obtained  by  Mr.  £.  C.  Easterling,  time- 
keeper, who,  acting  under  orders  from  this  office,  visited  all  the  principal  shipping 
and  receiving  places  alongthe  river,  and  from  them  collected  the  figures  given.  The 
following  letter  from  Mr.  Easterling  explains  itself: 

United  States  Hoister  Wateree, 

May  U,  1899, 

Sir:  I  have  the  honor  to  transmit  a  statement  showing  the  outward  and  inward 
freights  on  the  Wateree  River,  South  Carolina,  from  May  1,  1891,  to  May  1, 1892. 

Steamboat  transportation  has  steadily  gained  favor  with  the  planters  along  the 
river  on  account  oi  its  cheapness,  compared  with  railroad  transportation  and  its  con- 
venience. In  many  instances  fertilizers  are  delivered  in  the  fields  by  the  boat  which 
does  away  with  many  miles  of  hauling,  on  the  west  side  of  the  river,  the  planters  by 
patronizing  the  boat  obviate  the  necessity  of  hauling  across  the  toll  bridge  near 
Camden,  the  toll  in  some  cases  amounting  to  a  considerable  amount.  For  instance, 
one  planter  told  me  that  in  shipping  his  crop  and  receiving  his  fertilizers  he  paid  over 
$100  a  month  tolL  and  that  since  he  has  been  patronizing  the  steamboat  his  toll  never 
amounts  to  over  ^  per  month.  In  the  matter  of  freight  a  planter  told  me  that  in 
shipping  240  bales  of  cotton  he  saved  in  freight  alone  $100  by  shipping  by  steamboat. 
Other  instances  of  convenience  and  pecuniary  saving  could  be  cited. 

The  steamer  running  this  river,  miring  the  busiest  of  the  cotton  season  last  fall, 
was  taken  off  and  sent  to  the  Pedee,  and  when  she  returned  made  no  regular  trips, 
which  was  a  great  drawback  to  the  commerce  of  the  river. 

Respectfully  submitted. 

£.  C.  Easterling, 

Timekiep«r, 

Mr.  Reid  Whitford. 

U.  S.  AaHsUtnt  Engineer. 


Outward  freightt. 

Cotton bales. 

Cotton-seed  oil barrels. 

Cotton-seed  meal 

Cotton-Ree<l  hulls 

Cotton  seed busbels. 

Bosin barrels. 

Bongh  rioe bnshels . 


Intcard  freigJUi, 

General  merohaadise 

Total 


No. 


415 

270 


1,000 

1,0()0 

10,000 


1881. 
Tons. 


104 
54 
27| 
10 

15 
175 
220 


400 


1, 005i 


Value. 


$20,750 

3,780 

605 

25 

800 

1,250 

12,500 


39.  210 


12,000 


51. 210 


1888. 


No. 


617 
895 
135 


3,500 
7,000 


Tons. 


154 
81 
185 
15 
200 
700 
161 


Value. 


788 


2,244 


.♦ai,«o 

4,845 
2,700 
45 
2,200 
7,000 
8.750 


46,640 


38,400 


86,040 


^-\ 
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Last  year  there  were  1,005^  ton»  of  commerce  on  the  river.  This  year  there  are 
2,244  tons,  showing  an  increase  of  1,239  tons.  During  the  year  the  South  Carolina 
Steamboat  Company  had  a  line  of  steamers  running  of  irom  250  to  300  tons  burden, 
but  they  have  not  been  operated  with  sufficient  regularity  to  carry  freights  with  as 
quick  dispatch  as  the  shippers  seem  to  require,  so  it  has  been  reported.  The  com- 
merce is  last  growing  in  importance.  The  river  runs  through  the  most  futile  farm- 
ing lands  in  the  State. 

Employis, — Capt.  Kilbia  Morse,  overseer,  Mr.  £.  C.  Easterling,  timekeeper,  and  Mr. 
B.  H.  Oliver,  engine-driver,  have  as  usual  been  very  faithful  and  efficient  in  the  dis- 
charge of  their  duties. 

Very  respectfully,  your  obedient  servant, 

Reid  Whitford, 
Aamtant  Engineer, 
Capt.  Frederic  V.  Abbot, 

Corp%  of  Engineers,  U.  8,  A, 


Mg. 

IMPROVEMENT  OF  CONGAREE  RIVER,  SOUTH  CAROLINA. 
REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examiuatiou  see  page  1140,^AnTiual  Report  for  1885. 
For  map  of  river  see  page  1194,  Aiiunal  Report  for  1889. 

ORIGINAL  CONDITION. 

In  1886  this  stream  had  a  low-water  depth  of  3  to  4  feet  from  its  mouth 
to  the  railroad  bridge  at  Columbia;  thence  1  foot  low- water  depth  2 
miles  farther  to  its  head.  Navigation  of  the  lower  47  miles  was  blocked 
at  all  stages  of  water  by  the  South  Carolina  Railroad  Bridge  and  by 
sunken  logs,  snags,  and  overhanging  trees.  The  navigation  of  the  re- 
maining 2  miles  was  prevented  by  swift  currents  and  numerous  rock 

ledges  and  bowlders.    Its  commerce  was  nothing. 

« 

PLAN  OF  IMPROVEMENT. 

The  project  proposes  to  secure  a  thoroughly  cleared  4-foot  navigation 
over  the  lower  47  miles  at  all  stages  and  a  cleared  channel  1(K)  feet 
wide  through  the  shoals  above,  at  an  estimated  cost  of  $54,500. 

WORK  PRIOR  TO  JUNE  30,  1891. 

The  river  had  been  snagged  between  points  no  miles  and  47  miles 
above  the  mouth,  4,768  obstructions  having  been  removed.  The  rail- 
road bridge  had  been  provided  with  a  draw. 

WORK  OF  PAST  YEAR. 

The  river  was  quite  thoroughly  cleared  by  a  plant  owned  and  oper- 
ated by  the  United  States  for  a  width  of  80  feet  and  a  depth  of  3  feet 
at  low  water  between  points  no  miles  and  40  miles  above  the  mouth. 
The  average  cost  of  removing  obstructions  was  $0.89  each.  For  details 
of  work'done  and  commercial  statistics  reference  is  made  to  the  report 
of  my  assistant  engineer,  Mr.  Reid  Whitford,  who  has  shown  marked 
ability  in  directing  and  controlling  the  working  party  and  maintaining 
the  efficiency  of  the  plant. 

ENG  92 77 
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REMARKS. 

No  new  transportation  lines  have  been  established  on  the  river  dur- 
ing the  year.  With  the  balance  of  $0.00  on  hand  July  1, 1892,  nothing 
can  be  dope.  During  the  year  the  freight  passing  over  this  stream  has 
aggregated  3,686  tons. 

This  river  is  tributary  to  the  collection  district  of  Georgetown,  S.  C.     Georgetown 
ia  its  port  of  entry.    Amoont  of  dutifs  collected  iu  the  calendar  year  of  1891^  $11.64. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress — 

Approved  Angnst  5,  1886 $7,500 

Of  August  11,  1888 7,500 

Approved  September  19,  1890 5,000 

Total 20,000 

Total  expenditures,  including  June  30, 1892,  $20,000. 
For  table  of  commercial  statistics  fiirnislied  by  the  collector  of  George- 
town, S.  0.,  see  this  year's  report  for  Waccamaw  Eiver. 

Money  statement. 

July  1,  1891,  balance  nnexpended $2,575. 19 

June  30,  1892,  amount  expended  during  fiscal  year 2, 575. 19 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

(Amount  (estimated)  required  for  completion  of  existing  project 29, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1894    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


report  of  mr.  reid  whitford,  assistant  engiksbr. 

United  States  Engineer  Office, 

Georgetown^  S.  C,  June  SO,  189$, 

Captain:  I  have  the  honor  to  make  the  following  report  of  operations  on  Congaree 
Biver,  South  Carolina,  for  fiscal  year  ending  June  30,  1892: 

Snaffging  and  cleariiiff  banks  were  continued  by  United  States  steam  holster  and 
hired  Tabor,  and  suspended  July  31,  1891,  because  of  the  exhaustion  of  funds.  The 
following  obstructions  have  been  removed,  roughly  clearing  the  banks  and  channel, 
to  an  approximate  width  of  80  feet  and  depth  of  3  feet  at  low  water: 

From  the  channel :  Logs,  116  j  stumps,  22;  large  snags,  66  j  small  snags,  11  cords; 
from  the  banks,  trees  cut,  5. 

Work  has  been  carried  on  between  points  no  miles  and  iO  miles  above  the  mouth 
of  the  river.  Of  the  total  amount  expended,  nine-tenths  were  used  on  the  channel 
and  one-tenth  on  the  banks.    Each  obstruction  cost  approximately  89  c«nts. 

Remarks, — The  progress  of  work  was  greatly  delayed  bv  continuous  high  freshets 
during  the  year.  The  work  so  far  done  has  been  of  marked  benefit  to  the  navigation 
of  the  river,  as  the  captains  of  the  river  steamers  state. 

Recommendation8.--li  is  respectfully  recommended  that  similar  work  be  carried  on 
till  a  thoroughly  cleared  channel  be  completed  from  the  mouth  of  the  river  to  Granby 
^^i?*%i"®*^  ^o^^™^i»;  afterward  to  maintain  the  channel  as  completed. 

Ihe  following  statement,  in  the  main,  was  obtained  by  Mr.  R.  G.  Dusenbury,  over- 
seer, who,  acting  under  orders  from  this  office,  visited  all  the  shipping  and  receiving 

^  S^i^®  r?^^  **^®  ^^®^  ^^  ^^^^  *^^®"^  collected  the  figures  given. 
Ihe  following  letter  to  Mr.  Dusenbury  explains  itself  : 

Columbia,  S.  C,  May  S6, 189S, 
rZ.^'t^t^^\  "^^^orkdone  by  the  Government  on  the  Congaree  Riveras  far  as 
Granby  has  been  ot  great  benefit  to  Columbia  so  far,  and  if  completed  to  this  city 
would  open  up  water  transportation,  and  thus  enable  our  merchants  to  compete  with 
points  around  us,  which  is  impossible  under  the  present  state  of  affairs.  ^ 
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As  chairman  of  the  Board  of  Trade  of  Goluinhia,  I  am  now  in  correspondence  with 
the  Hon.  G.  W.  Shell],  Congressman  from  this  district.  He  promises  his  influence  in 
obtaining  an  appropriation  from  the  Government  as  will  be  sufficient  to  complete 
the  work  from  Granby  to  Colnmbia. 

In  your  statistical  report  of  the  commerce  of  Congarce  River  I  would  be  glad  to 
have  yon  touch  upon  this  matter,  which  not  only  affects  the  city  of  Columbia;  but 
this  entire  section  of  the  State. 
Very  respectfully,  yours, 

W.  J.  Murray, 
President  Columbia  Board  of  li-ade. 
Mr.  R.  G.  DusENBURT, 

Overseer. 


1891. 

1802. 

No. 

Tons. 

Value. 

No. 

Tons. 

Value. 

Outward  freights. 

Cotton 

Spirits  tarpentino ^ 

Kasin 

C!ottoD  0oed 

bales.. 

...barrels.. 
do 

100 

218 

8,200 

25 

41 
1,435 

$5,000 

4,360 

11,480 

150 

303 

10,075 

38 

30 

2, 743 

275 

$5,250 

7,575 

16,450 

2,750 

Jmeard  freighU. 

1,501 
900 

20.840 
27,000 

. 

3,0»6 
600 

32,025 
30,000 

Total 

2,401 

47,840 

3,686 

62, 025 

This  shows  an  increase  of  l,2g5btons  over  the  last  year. 

There  is  considerable  commerce,  consisting  of  saw  logs,  shingles,  etc.,  of  which  no 
aocoont  and  no  estimate  could  be  formed.  Tills  river  is  the  city  of  Columbia's  water 
outlet  to  the  ocean.  There  have  been  no  new  transportation  lines  established,  but 
a  steamer  of  greater  canning  capacity — 200  to  300  tons — ^has  been  run.  The  Congaree 
flows  through  an  exceedingly  fertile  country,  and  a  large  and  important  commerce 
will,  by  proper  managment,  flourish  on  it. 

Employee, — ^Mr.  R.  G.  Dusenbury,  overseer,  and  Mr.  J.  E.  Norman,  engine-driver, 
deserve  credit  for  efficient  and  faithfol  work. 
Very  respectfully,  your  obedient  servant^ 

Beid  Whitford, 
AMistant  Engineer. 
Capt.  Fredeb][g  Y.  Abbot, 

Corps  of  Engineers,  U.  8,  Jl. 


M  10. 

IMPROVEMENT   OP  HARBOR  AT  CHARLESTON.   INCLUDING   SULLIVAN 
ISLAND  AND  MOUNT  PLEASANT  SHORE,  SOUTH  CAROLINA. 

REFERENCE  TO  PAST  REPORTS. 

For  history  of  operations  up  to  June  30, 1888,  see  page  970,  Annual 
Beport  for  1888.  For  modified  project,  including  estimates,  see  page 
1150,  Annual  Report  for  1889. 

ORIGINAL  CONDITION. 

There  were  four  channels  across  the  bar,  the  deepest  having  about 
12  feet  at  low  water. 

PLAN  OF  IMPROVEMENT. 

It  is  proposed  to  establish  and  maintain,  by  means  of  two  jetties,  a 
low-water  channel  of  not  less  than  21  feet  across  the  bar.    The  action 


%.f:-^c::^ 
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of  the  jetties  is  to  be  assisted  by  dredging.  The  estimated  cost  of  the 
proje<rt  is  $4,380,500,  if  the  jetties  are  left  at  mean  low- water  level 
tbrougliout.  If  brought  up  to  3  feet  above  mean  low-water  level 
throughout,  $5,334,500. 

WORK  PRIOR  TO  JUNE  30,  1891. 

The  foundations  of  both  jetties  had  been  completed  out  to  the  crest 
of  the  bar.  Log  mattresses  loaded  with  stone  were  used  throughout 
as  foundation  and  to  some  extent  as  hearting.  Considerable  portions 
of  both  jetties  had  been  raised  to  meau  low  water,  and  half  a  mile 
of  the  North  Jetty  to  high  water. 

The  following  material  had  been  used: 


North  Jetty 
South  Jetty 

Total. 


Stone. 


Ton». 

48,144 

89,553 


137,607 


Ou.  yds. 
122,335 
143,414 


7i* 


266.749 


Mattroftses. 


Bq.  yds. 
175, 155 
306,585 


481,740 


A  plant  for  quarrying  and  depositing  stone  and  a  fine  pump  dredge 
had  been  procured  for  work  by  hired  labor,  in  addition  to  that  by  con- 
tract. 

WORK  OF  PAST  YEAR. 

The  stone  contractor,  Mr.  Jacob  Friday,  completed  both  his  stone 
contracts  on  April  10,  1892,  having  deposited  64,686  tons  of  rock  dur- 
ing the  year. 

The  Government  stone  plant  worked  continuously  till  June  10, 1892, 
when  lack  of  funds  necessitated  suspension  of  all  active  work.  A  small 
force  was  retained  at  the  quarry  to  move  railroad  tracks  and  derricks, 
and  to  do  such  stripping  and  clearing  up  as  would  facilitate  work  under 
the  next  appropriation.  The  floating  stone  plant  was  laid  up  and  a 
small  force  retained  to  give  it  a  thorough  overhauling  to  fit  it  for  future 
w^ork.  During  the  year  the  plant  put  out  1,202  tx)ns  on  the  North  Jetty 
and  52,439  tons  on  the  South  Jetty.  The  stonework  by  contract  and 
hired  labor  aggregates  108,309  tons,  the  largest  quantity  yet  handled 
here  in  any  single  year. 


COST  OF  WORK. 

Separate  accounts  were  kept  of  the  rolls  and  bills  for  the  main  office 
for  the  dredge,  for  the  stonework  by  hired  labor,  and  for  the  contract 
work  including  the  cost  of  inspectors  and  their  boats  and  crews.  In 
these  accounts  each  entry  was  made  to  show  the  liabilities  (bills  and 
pay  rolls)  incurred  during  each  calendar  month,  no  regard  being  paid  to 
the  date  when  payment  was  made.  No  attempt  has  been  made  to  dis- 
tribute the  cost  of  the  main  ofBce  to  the  several  branches  of  work. 
»uch  tlistnbution  must  be  purely  arbitrary.  These  accounts  are  ab- 
~^a.'!l      ^}^  following  table,  showing  work  done,  liabilities  in- 

Wn  I'l^  •''''^^  ^T  ''''V'^''  ^^^  ^^^^*^^  ^£^^^  y^ar.    The  plant  has 
been  kept  m  good  condition  at  all  times;  all  repair  bills  have  been 
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charged  to  work  and  not  to  plant.  The  only  charges  made  to  plant 
have  been  for  such  improvements  as  made  the  plant  better  than  it  was 
when  new. 

Liabiliiiea  incurred  during  fiscal  year  ending  June  SO,  1S9S,  and  how  they  tvere  distrihuted, 

[Total  liabilities  incurred  during  the  year,  $215,973.02.] 


Class. 


Main  office,  bills  and  rolls 

Stoue  plant 

lyrwli***  plant 

IX;po»ited  under  contract tons. . 

C<Ht  of  sanie 

l>e]Kisited  by  United  States  hired  labor, 

tons 

Cost  of  same 

Cost  per  ton  by  contract 

Cost  per  ton  by   Lrnite<l  States  hin»d 

\aboT 

Dredged cubic  yarc's . . 

Cost  per  cubic  yard cents. . 

CoBt  laving  up 'stone  plant,  June  10-30, 

1892 


First 
quarter. 


Second 
quarter. 


$1,151.35 
$2, 143. 53 

$10, 376. 02 
20, 383 

.$42, 407. 28 

10,052 

$19, 813. 48 

$2.08 

$1.97 
42,  336 


.$2, 643. 13 

$1,473.88 

$044.  63 

15, 065 

$;^2, 491. 75 

11, 173 

$21. 026.  56 

$2. 16 

$1.94 

40,184 
12i 


Third 
quarter. 


$2, 919.  88 

$669.97 

$3,  'i'W.  31 

17.  306 
m,  989. 23 

14. 101 

$25. 277. 43 

$2.08 

$1.79 

18,  640 

13 


Fourth 
quarter. 


$3,117.73 

$24. 50 

$11,415.20 

1,932 

$4,  102.6:j  ■  $114,99ii.89 


Whole 
year. 

$8, 378.  .W 

$4,3n.K8 

$25,671.06 

54.6«6 


lfi..315 

.$21, 740.  03 

$2. 12 

$1.35 


$1, 200. 00 


53,  6U 

$91,420.60 

$2.10 

$1.70 

101,169 

Hi 

f  1, 200. 00 


June  30, 1892,  value  United  States  stone  plant,  $50,000;  value  United  States  dre<lge,  $60,000. 

It  will  be  seen  that  the  stonework  done  by  contract  and  hired  labor 
was  nearly  equal  in  amount,  the  excess  by  contract  being  only  about 
1,000  tons.  The  United  States  paid  for  stone  put  in  by  contract  $23,500 
more  than  for  a  nearly  equal  quantity  put  in  by  its  own  plant.  The 
cost  per  ton  by  hired  labor  was  40  cents  less  than  by  contract.  This  is 
not  a  perfectly  fair  comparison,  as  the  contractor  had  two  contracts, 
one  for  work  done  in  deep  water,  where  the  rock  was  rolled  off  by  hand ; 
the  work  was  easy  and  the  price  was  $1.90  per  ton;  the  other  for  put- 
ting off  rock  on  the  higher  parts  of  the  jetties  to  raise  them  to  high 
water.  Here  all  rock  had  to  be  hoisted  off  the  lighters  by  st^am.  The 
price  for  this  work  was  $2.15  per  ton.  Adding  the  cost  of  inspectors, 
the  first  contract  stone  cost  the  United  States  $1.93  per  ton;  the  second, 
$2.20  per  ton.  The  United  States  plant  did  work  identical  with  the 
high  priced  contract,  so  that  the  saving  to  the  United  States  should 
really  be  60  cents  per  ton,  and  not  40  cents  as  shown  in  the  above  table. 

There  was  no  dredging  done  by  contract  during  the  year  to  comi)are 
with  the  Government  dredging,  but  the  last  contra'Ct  price  was  17:^  cents 
per  yard,  and  the  previ(jj.is  contract  was  let  at  »30  cents  a  yard.  The 
United  States  dredging  cost  llj  cents  per  yard.  This  is  not  as  good  a 
showing  as  was  anticipated,  as  much  time  was  lost  and  many  repair 
bills  were  incurred  on  account  of  the  boiler,  which  was  too  small  for 
the  work  demanded  of  it.  All  these  bills  were  charged  as  above  stated 
to  her  work.  By  the  10th  of  February  it  became  apparent  that  it  was 
not  safe  to  continue  work  longer  without  a  new  boiler,  Avhich  has  been 
built  and  put  into  the  vessi»l.  She  will  reach  Charleston  and  will  resume 
work  about  the  middle  of  July. 


METHOD  OF   COMBINING  CONTRACT  AND  HIRED  LABOR. 

The  most  friendly  relations  have  been  maintained  between  the  United 
States  employes  and  the  contractor's  men.  Mutual  aid  was  constantly 
asked  and  given,  and  th us  fnany  delays  and  much  expense  was  saved  both 
parties.    Authority  was  asked  and  obtained  to  rent  United  States  plant 
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to  the  contractor,  and  this  was  frequently  done,  especially  in  the  case 
of  the  tugboat.  On  many  days  the  Government  tag  did  towing  for 
the  contractor  at  cost  ($15  a  day),  and,  when  needed,  his  tug  did  the 
same  for  the  United  States  at  the  same  price.  'No  other  tugs  could  be 
hired  for  this  purpose  for  less  than  $100  a  day,  and  many  hundreds  of 
doUars  were  thus  saved,  both  to  the  United  States  and  to  Mr.  Friday. 
Similar  exchanges  were  made  at  the  quarries  near  Edgefield,  where  Mr. 
Friday  and  the  United  States  were  working  side  by  side  in  the  same 
ledge  of  granite.  When  Mr.  Friday  had  more  stone  on  cars  at  Charles- 
ton than  he  could  handle,  the  excess  was  purchased  from  him  at  cost 
and  put  out  by  the  United  States,  if  the  Government  had  lighter  room 
to  accommodate  it.  Tlie  movement  of  the  railroad  cars  was  thus  facili- 
tated, the  rate  of  progress  accelerated,  and  the  cost  of  quarrying  re- 
duced by  keeping  both  quarries  busy.  The  cost  of  rock  has  been  much 
increased,  both  to  the  contractor  and  to  the  United  States,  by  lack  of 
car  service.  This  is  well  shown  in  the  great  reduction  of  cost  of  United 
States  work  after  Mr.  Friday's  contracts  were  completed,  as  this  gave 
the  United  States  enough  cars  to  properly  handle  its  rock.  In  the 
early  part  of  the  year  the  plant  was  not  worked  to  anything  like  its  ftill 
capacity,  as  it  was  uncertain  how  much  of  the  fnnds  would  be  required 
for  contract  work.  After  the  contractor  finished  his  contracts  the  Gov- 
ernment plant  averaged  8,000  tons  a  month,  and  tliis  rate  can  be  eco- 
nomically and  advantageously  maintained  under  future  appropriations. 
The  vear's  work  has  raised  about  three-fourths  of  a  mile  of  the  North 
Jetty  to  high  water,  about  1  mile  of  the  South  Jetty  to  the  same  height, 
and  has  reenforced  and  raised  some  of  the  lower  parts  of  the  South 
Jetty. 

ANNUAL  SURVEY. 

The  annual  survey  shows  more  marked  changes  in  the  Swash  Chan- 
nel in  the  last  year  than  have  been  reported  before  in  any  like  i>eriod. 
The  area  between  the  jetties  on  which  there  is  less  than  12  feet  has 
greatly  decreased,  and  a  succession  of  deep  areas  nearly  connecting 
show  more  than  15  feet  depth  at  ItTw  water  where  such  depths  have  not 
been  shown  on  any  previous  survey.  Their  aggregate  area  is  about  40 
acres.  Tbis  deep  area  extends  some  distance  beyond  the  ends  of  the 
j(»tties.  A  narrow  12-foot  channel  appears  all  the  way  through.  Swash 
Keef  has  i>ractically  disappeared  from  the  Jetty  Channel  and  now  forms 
an  extension  of  the  South  Jetty,  and  Jim  Evans  Shoal  has  been  pushed 
down  nearly  to  the  outer  end  of  the  North  Jetty.  As  defined  by  the  12 
foot  curve  this  shoal  has  been  much  reducedjn  area  during  the  year 
The  survey  this  year  was  very  extended,  and  is  fully  compared  with 
previous  surveys  in  the  report  of  my  assistant  engineer,  Mr.  James  P 
Allen,  who  has  rendered  most  valuable  service  in  every  way  in  carry 
iug  on  the  work  most  successfully. 

Tlie  breakwater  along  the  Mount  Pleasant  shore  was  begun  and  com 
pleted  during  the  year  by  contra(it.  The  contnwjtor  was  Mr.  Hasell  W 
Crou(;h,  of  this  city.  He  has  taken  great  pains  with  his  work,  and  the 
breakwater  is  an  unusually  straight  and  elegant  piece  of  work  of  its 
class. 

APPROPRIATIONS. 

It  is  most  unfortunate  that  at  a  time  when  work  was  going  on  more 
rai)idly,  more  regularly,  and  at  less  cost  than  ever  before  in  the  history 
of  this  improvement  the  la<'k  of  funds  has  made  it  necessary  to  suspend 
operations  and  lose  the  best  portion  of  this  year  for  work.    In  the  sum- 


APPENDIX  M — REPORT  OP  CAPTAIN  ABBOT.  1223 

mer  the  days  are  long  and  the  sea  Rinooth,  and  every  week  of  enforce<l 
idleness  might  otlierwise  have  recorded  a  large  amount  of  most  impor- 
tant work  accomplijshed.  The  improvement,  is  just  at  the  critical  stage 
when  rapid  and  continuous  work  is  needed  to  assist  the  new  channel  to 
brciik  completely  through  the  bar,  which  now  measures  only  a  few  hun- 
dred feet  between  15  feet  of  water  inside  and  out.  Money  spent  now 
would  save  thrice  its  amount  spent  a  year  or  two  hence,  when  the  ma- 
terial now  in  motion  has  had  time  to  settle  into  some  new  position  and 
become  set  and  hard. 

The  utmost  economy  would  be  secured  by  any  system  of  appropria- 
tions which  would  enable  this  important  work  to  be  prosecuted  without 
continually  recurring  periods  of  idleness.  Seven  hundred  and  fifty 
thousand  dollars  could  be  advantageously  spent  in  the  next  year. 

With  the  balance  of  $16,685.64  on  hand  July  1, 1892,  the  Government 
stone  plant  will  be  cared  for  and  the  dredging  will  continue  as  long  as 
the  funds  permit. 

This  work  is  in  the  conection  district  of  Charleston,  S.  C,  which  is  the  port  of 
entry.    Amount  of  duties  collected  in  calendar  year  1891,  $24,308.47. 

Since  the  existing  project  of  improvement  has  been  adopted  the  fol- 
lowing appropriations  have  been  made: 

By  act  of  Congress  approved — 

June  18, 1878 $200,000 

March  3,  1879 200,000 

June  14,  1880 170,000 

March  3,  1881 175,000 

By  act  of  Congress  passed  August  2,  1882. '. 300,000 

By  act  of  Congress  approved — 

July  5,  188'! 250,000 

Augnst5,  1886 187,500 

By  act  of  Congress — 

Of  August  11,  1888 350,000 

Approved  September  19, 1890 370,000 

Total 2,202,500 

Total  expenditures  to  June  30, 1892,  $2,185,814.36,  which  includes  the 
cost  of  building  shore  protections  on  Sullivan  Island  and  Mount  Pleasant. 
The  following  drawings  and  papers  accompany  this  report: 

Sheet  1.  Map  showing  survey  of  1892. 

Sheet  2.  Longitudinal  profiles  through  Jetty  Channel,  constructed  from  mean 
Bonndiues. 

Sheet  1.  Comparison  of  surveys  of  1884  and  1892. 

Report  of  Mr.  James  P.  Allen,  assistant  engineer. 

Table  of  commercial  statistics  furnished  by  the  collector  of  the  port. 

Statistical  letter  received  from  Mr.  Edward  Willis. 

Money  statement. 

July  1, 1891,  balance  unexpended $308,052.39 

June  30,  1892,  amount  expended  during  fiscal  year 291, 366. 75 

July  1,  1892,  balance  unexpended 16,  685. 6-1 

July  1,  1892,  outstanding  liabilities 4,205.00 

July  1,  1892,  balance  available 12, 480.  W 

Amount  api)ropriated  by  act  approved  July  13,  1892 225, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 237, 480. 64 

Amount  (estimated)  required  for  completion  of  existing  project . 1, 953, 000. 00 

Aniount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

i      30,  1894 - 750,000.00 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  1866  and  1867. 
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Abstract  of  proposals  for  building  breakwater  along  Mount  Pleasant  Shore,  South  Caro- 
lina. 

[Opened  November  28, 1891.] 


No. 

Name  of  bidder. 

Linear 
feet. 

Price  per 
whole. 

1 

Hasell  W.  Cronch 

1,152 

$4,300 

Date  of  commencing  work  and  moutbly  profi^reBS,  as  required  by  specification. 
Contract  awarded  to  Hasell  W.  Crouch,  as  the  price  bid  was  reasonable. 


report  of  mr.  james  p.  allen,  assistant  engineer. 

United  States  Engineer  Office, 

Charleston,  S,  C,  June  SO,  189B. 

Captain:  I  have  the  honor  to  snbmit  the  foUowing  annnal  report  for  Charleston 
Harbor  for  the  fiscal  year  ending  June  30,  1892: 

Work  nnder  Mr.  Jacob  Friday's  two  contracts  was  continued,  these  con  tracts  hay- 
ing both  been  extended  three  mouths.  The  last  work  under  the  hand  contract  waa 
done  on  April  8,  and  on  the  lioiHter  contract  on  April  9, 1892.  Four  hundred  and  four 
tons  of  rock  remaining  on  Mr.  Friday's  hands  were  purchased  from  him  in  position 
on  the  north  jetty  at  contract  price  after  the  completion  of  his  contracts.  He  de- 
posited under  the  hand  contract  6,449  tons  of  stone  on  the  south  jetty  between  13,850 
feet  and  16,400  feet  from  the  sliore  end. 

Most  of  this  was  distributed  so  as  to  be  about  25  feet  wide  at  the  crest  and  was 
brought  up  to  low  water.  A  small  portion  was  brought  up  to  high  water  with  a  nar- 
row crest.  Some  of  this  part  of  the  jetty  had  been  brought  up  to  low  water  last  year 
and  was  so  reported  in  tue  last  annual  report.  It  has  been  worked  over  again  in  or- 
der to  fill  low  places.     This  stone  was  of  large  sizes. 

Twelve  thousand  eight  hundred  andtliirty-tive  tons  of  small  rock  have  been  placed 
on  the  central  40  feet  of  the  south  jetty  from  4,120  to  6,032  feet  from  the  shore  end, 
and  on  the  60  feet  south  of  this  between  4,062  feet  and  5,370  feet  from  the  shore  end. 
The  object  was  to  reinforce  the  south  jetty  just  inside  of  the  main  ship  channel. 
On  the  old  jetty  this  additional  covering  was  1  foot  thick,  and  on  the  60  feet  south  it 
was  2  fc^et  thick. 

Under  the  hoister  contract  32,966  tons  have  been  placed  on  the  north  jetty  from 
9,150  to  12,730  feet  from  the  shore  end.  The  404  t-ous  already  mentioned  as  having 
been  purchased,  extended  this  work  to  12,760  feet  from  the  shore  end.  This  portion 
was  brought  up  to  high  water.  Mr.  Friday  also  placed  2,032  tons  on  the  south  jetty, 
under  the  hoister  contract,  between  13,950  and  14,200  feet  from  the  shore  end.  Most 
of  it  was  brought  up  to  high  water. 

Mr.  Friday's  plant  consisted  of  one  tugboat,  three  hoisters,  and  ten  stone-lighters. 
Two  of  his  hoisters  ha<l  two  engines  each,  and  a  carrying  capacity  of  400  tons.  They 
were  loaded  and  the  rock  was  hoisted  from  their  decks.  This  plan  proved  to  be  un- 
satisfactory, as  a  great  deal  of  time  was  lost  on  account  of  their  deep  draft.  They 
could  not  get  up  near  enough  at  or  near  low  water  to  i)lace  rock  on  the  center  line. 
No  material  additions  were  made  to  the  United  States  plant  during  the  year  except 
that  the  hoister  mentioned  in  the  last  annual  report  as  under  construction,  was 
completed. 

The  United  States  quarry  near  Edgefield,  S.  C,  has  been  operated  continuously 
during  the  year.  Thirty-two  thousand  eight  hundred  and  ninety-four  tons  of  rock 
have  been  taken  out.  It  having  been  found  that  the  quarry  could  not  famish  rock 
as  fast  as  it  was  needed  to  keep  the  United  States  plant  in  <v;onomical  operation, 
20,387  tons  were  purchased.  Twelve  hundred  and  two  tons  of  rock  were  put  off  on 
the  north  jetty,  between  6,713  and  6,745  feet  from  the  shore  end.  and  52,4&  tons  on 
the  south  jetty,  between  9,050  feet  and  13,860  feet  from  the  shore  end.     In  both 

E laces  the  work  was  brought  up  to  high  water  in  pursuance  of  the  same  policy  as 
eretofore,  which  is  to  bring  the  work  up  high  with  a  narrow  crest,  so  as  to  derive 

ex- 
work 
.     .  _  ,  „  inter- 

missions for  repairs,  mainly  to  the  boiler,  until  February  10,  1892,  and  removed 
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101,169  cubic  y arris.  At  tbat  time  she  was  stopped  because  tbe  boiler  proved  to  bo 
too  small  for  the  duty  imposed  upon  it,  and  was  dangerous  to  the  safety  of  the  vessel 
aud  to  the  lives  of  the  crew.  A  new  boiler  was  ordered  from  tbe  Continental  Iron 
Works,  of  Greenpoint,  N.  Y.,  and  on  April  21,  1892,  the  vessel  went  on  to  have  it  put 
in.  It  is  expected  that  she  will  be  back  in  Charleston  and  ready  for  work  on  or  be- 
fore August  1,  1892.  During  the  time  that  she  worked  she  proved  herself  to  be  a 
valuable  and  ofiicieut  machine. 

No  work  was  done  under  the  dredging  contract  of  Mr.  B.  C.  Howell.  Mr.  Howell 
having  been  unable  to  overcome  his  tinancial  difficulties  his  contract  was  annulled 
at  the  expiration  of  the  time  to  which  it  had  been  extended. 

Surveys, — ^The  annual  survey  has  covered  a  considerably  larger  area  this  year  than 
for  some  years  past.  The  soundings  were  taken  between  March  24  and  June  10, 
1892.  The  area  north  of  the  north  jetty,  Drunken  Dick  Shoal,  and  the  area  be- 
tween the  jetty  channel  and  Morris  Island,  extending  at  least  a  half  mile  north  and 
south  of  the  south  jetty,  have  all  been  sounded  quite  thoroughly.  The  area  north 
of  the  north  jetty  was  last  sounded  in  1883  and  1884,  Drunken  Dick  Shoal  and 
Beach  Channel  in  1887,  and  the  remainder  of  the  area  in  1888.  The  survey  of  188.V84 
covered  the  w^hole  area  embrarcd  in  this  survey.  Comparison  will  consequently  be 
made  with  the  maps  of  1884,  1887,  and  1888,  except  for  the  jetty  channel,  which  as 
heretofore  will  be  compared  with  the  last  year's  map. 

North  of  the  north  jetty  the  area  of  the  shoal  within  the  9-foot  curve  has  in- 
creased somewhat.  The  area  within  the  12-foot  curve  has  also  increased.  In  nei- 
ther of  these  is  the  change  so  great  as  to  indicate  rapid  filling  in  this  place.  The 
15-foot  aud  18-foot  curves  show  no  marked  change.  The  deep  holes  near  the  jetty, 
caused  b^  ebb-tide  overpour,  have  increased  in  depth  and  area  where  the  jetty  is  low 
but  have  decreased  where  it  has  been  I'aised,  as  would  naturally  be  expected. 

Drunken  Dick  Shoal  and  Beach  Channel, — ^Tne  area  of  Drunken  Dick  Shoal  within 
the  9-foot  curve,  has  slightly  decreased  since  1884,  but  the  depths  on  this  shoal  are 
generally  less,  indicating  no  great  change  in  the  quantity  of  material.  Beach  Chan- 
nel has  been  closed  at  its  inner  end,  so  that  less  than  3  feet  at  low  water  now  shows 
where  in  1884  there  was  a  channel  of  between  13  and  14  feet.  This  channel  has  not 
materially  changed  in  width  west  of  the  north  jetty  for  half  a  mile,  but  has  moved 
toward  the  south,  apparently  to  accommodate  the  advance  of  the  Sullivan  Island 
Beach  sfcaward.  At  the  jetty  it  is  narrower,  as  has  been  already  reported,  and  east 
of  the  jetty  it  has  changed  but  little.  The  most  noteworthy  change  In  this  locality 
is  the  appearance  of  a  pocket  or  incipient  ebb  tide  channel  across  the  jetty,  about 
3,000  feet  from  its  shore  end.  There  is  now  over  15  feet  of  water  where  breakers 
are  shown  in  1884.  This  has  not  broken  through,  for  there  is  very  shoal  water  east 
of  its  end,  which  is  about  1,000  feet  east  of  the  jetty.  The  12,  15,  and  18  feet  curves 
soutli  of  Drunken  Dick  Shoal  show  no  marked  changes  except  where  this  pocket 
occurs. 

The  trench  formation  appears  on  the  west  as  well  as  on  the  east  side  of  the  north 
jetty,  indicating  strong  Hood  as  well  as  ebb  currents,  although  the  most  decided 
trench  is  that  due  to  the  ebb-tide  overpour. 

A  comparison  with  the  map  of  1887  shows  that  the  changes  heretofore  noted  were 
taking  place  at  that  time,  although  less  advanced.  I  note,  however,  the  following: 
That  whereas  the  average  depth  of  tbe  shoalost  part  of  Drunken  Dick  Shoal  had 
remained  about  the  same  from  188*1  to  1887  it  now  appears  to  have  become  shoaler, 
and  the  Beach  C/hannel,  as  defined  by  the  15-foot  curve,  except  near  the  Bowman 
Jetty,  is  wider  now  than  in  1887,  at  which  time  it  was  reported  to  have  decreased  in 
width. 

Main  Ship  Channel. — ^The  Main  Ship  Channel  and  the  area  between  it  and  Morris 
Island  have  been  couipared  with  1888.  The  changes  worthy  of  note  are  the  follow- 
ing: The  Main  Ship  Channel  has  widened  south  of  the  south  jetty  and  for  half  a 
mile  north  of  it  The  eastern  limit  of  the  channel  hiis  not  changed,  except  near  the 
jetty,  but  the  increased  width  comes  from  the  westward  movement  of  the  15  and  18 
foot  curves.  From  a  half  mile  north  of  the  jetty  to  the  north  limit  of  the  survey, 
these  curves  have  moved  eastward.  North  of  the  south  jetty  there  is  no  marked 
change  in  the  maximum  depths,  but  to  the  south  these  have  increased.  The  9  and 
12  foot  curves  along  Morris  Island  Beach  have  not  changed  materially.  There  was 
in  1888  a  point  of  the  Fort  Sumter  Shoal  extending  to  the  south,  about  half  a  mile 
from  Morris  Island  Beach.  The  end  of  this  shoal,  within  the  12-foot  curve^lias 
withdrawn  about  a  quarter  of  a  mile  towards  the  north,  but  there  is  another  forming 
to  the  eastward,  not  far  from  the  western  limit  of  the  channel.  The  limits  of  the 
survey  preclude  a  complete  study  of  this  point.  The  same  changes  were  in  progress 
from  1884  to  1888,  a«  indicated  by  the  maps  of  these  years.  There  is  a  trench  formed 
aloug  the  north  side  of  the  south  jetty  near  its  shore  end,  about  1,200  feet  long. 
This  was  shown  in  1888,  but  it  is  now  more  extended  and  deeper.  It  is  caused  by 
the  overx)our  during  the  flood  tide,  the  flood  currents  along  this  shore  being  yery 
strong. 
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Deep  Pocket. — Tho  deep  pocket  which  i»  lust  south  of  the  south  jetty  and  about  8,500 
feet  from  its  shore  end  shows  marked  filling.  This  may  be  partially  due  to  the  fact 
that  the  dredge  Charleston  has  dumped  here  most  of  the  materLftl  which  she  removed. 
The  security  of  the  Jetty  at  this  point  which  until  it  was  raised  to  low  water  was  a 
source  of  considerable  anxiety  seems  to  be  now  tolerably  well  assured. 

Swash  Channel. — ^The  mean  soundings  have  been  calculated  and  profiles  platted 
from  them  as  heretofore.  Considerable  scour  is  shown  on  the  intermediate  portion^ 
slight  filling  inside  and  very  marked  filling  on  the  outer  end. 

No.  2,  which  is  nearest  the  channel  indicated  by  the  survey,  has  a  sliehtly  greater 
minimum  depth  in  1892  than  in  1891.  The  inner  18-foot  curve  haa  sli^tly  receded, 
while  all  of  the  outer  curves,  12, 15,  and  18  feet,  have  advanced  seaward,  notably  more 
near  the  south  jetty  than  near  the  north  jetty.  The  9-foot  shoals  between  the  jetties 
are  small  in  area,  there  being  one  near  the  end  of  the  north  jetty  and  one  along  the 
south  jetty,  which  is  out  of  the  way  of  vessels.  A  9-fiDOt  shoal  has  formed  aUuost 
exactly  on  the  line  of  the  south  jetty,  t^e  outer  end  of  which  shows  about  7  feet, 
where  there  was  16.6  feet  last  year.  The  area  of  less  than  12  feet  between  the  outer 
ends  of  the  jetties  has  decreased.  The  movement  and  shapes  of  the  curves  indicate 
that  the  material  which  is  carried  out  does  not  deposit  directly  in  front,  but  works 
off  somewhat  to  the  south.  The  soundings  show  a  12-foot  channel  entirel;^  througl), 
but  it  is  too  narrow  and  crooked  to  be  navigable  as  a  12-foot  channel,  and  its  perma- 
nence is  doubtful.  It  is  furthermore  possible  that  more  soundings  might  have  shown 
lumps  in  it.  A  very  marked  increase  of  depth  is  indicated  where  the  dredging  was 
done  and  to  the  south  of  it.  This  is  shown  by  large  areas  of  over  15  feet  in  depth 
and  some  over  18  feet.  As  only  about  100,000  cubic  yards  were  removed  this  can  not 
all  be  attributed  to  the  dredging.  Moreover,  much  of  it  is  considerably  south  of  the 
dredging  range.  It  is  probable  that  the  movement  of  the  dredge  forward  and  back 
through  the  channel  may  have  aided  the  removal  of  material  by  the  currents.  This 
idea  is  strengthened  by  the  shax>e  of  the  outer  curves  opposite  the  dredge  cut.    The 

F neater  part  of  the  scour,  however,  is  undoubtedly  due  to  the  action  ox  the  jetties, 
find  no  noteworthy  change  in  the  areas  north  and  south  of  the  jetties.  The  general 
features  in  these  localities  uave  not  changed  materially.  The  curves  just  south  of  the 
end  of  the  south  jetty  confirm  the  general  statement  already  made  that  consider- 
able material  has  moved  around  the  end  of  this  jetty. 

Condition  of  the  jetties. — The  general  profiles  of  both  jetties  is  given  on  sheet  No. 
1 ;  no  survey  has  been  made  of  the  low  portions.  A  few  soundings  and  facts  ob- 
tained in  the  progress  of  the  general  survey  and  an  examination  at  low  water  show 
that  these  portions  have  practically  the  same  heights  that  they  had  at  the  end  of 
the  last  fiscal  year,  and  no  settlement  is  indicated. 

Sullivan  IslaTid. — Both  the  high-water  and  low- water  lines  have  advanced  seaward, 
the  former  more  than  the  latter.  The  maximum  advance  of  the  high-water  line  as 
compared  with  last  year  is  about  100  feet.  West  of  the  Bowman  Jetty  the  high- 
water  line  has  advanced,  but  the  low  water  has  receded. 

Morris  Island, — The  change  in  the  high- water  line  is  very  slight  except  near  the 
jetty  both  north  and  south,  where  it  has  advanced  seaward.  The  low-water  line  has 
receded  near  the  head  of  the  island  in  some  places  100  feet,  with  »  maximum  at  the 
extreme  north  end  of  200  feet.  Near  the  jetty  the  low-water  line  has  advanced  sea- 
ward both  to  the  north  and  to  the  south. 

Mount  Pleasant  shore. — A  breakwater  1,215  feet  long  was  built  at  the  western  end 
of  the  village  on  the  right  of  way  granted  to  the  United  States  by  the  town.  It  is 
constructed  of  piles  treated  with  pine-oil  creosote  for  their  preservation,  and  driven 
12  feet  apart  from  center  to  center  with  an  upper  and  lower  horizontal  piece,  tt> 
which  sheet  spiles  are  spiked,  these  last  as,  in  fact,  all  the  timber,  being  treated  with 
pine-oil  creosote.  A  space  was  left  in  this  breakwater  where  it  crosses  Hibben 
street,  but  this  was  afterwards  partly  filled  with  stone  to  preserve  the  ends  of  the 
pile  work  frotn  wash.  The  work  was  done  under  contract  with  Mr.  Hasell  W. 
Crouch.  There  has  been  no  notable  washing  of  tho  beach  as  indicated  by  the  reced- 
ing of  the  high-water  line,  except  at  the  western  end  of  the  village,  where  it  has  re- 
ceded somewhat.  The  spur  jetties  at  the  eastern  end  of  the  town  are  in  practically 
the  same  condition  as  they  were  at  the  end  of  the  last  fiscal  year. 

Inspectors,  superintendents ^  and  assistants. — The  contract  work  h^s  been  inspected  by 
Mr.  J.  E.  Mikell,  assisted  by  Mr.  W.  M.  Smith.  The  hired  lal)or  work  outside  has 
been  superintended  by  Mr.  W.  D.  Galllard.  The  overseer  at  the  quarry  was  Mr.  Geo. 
T.  Sandford.  The  dredge  was  commanded  by  Capt.  E.  O.  Patterson,  with  Col.  F.  L. 
Childs  in  charge  of  measurements.  I  have  been  assisted  on  surveys  by  Mr.  L.  L. 
Gaillard,  and  Mr.  W.  A.  Leland.  These  gentlemen  have  filled  their  respective  posi- 
tions satisfactorily. 

Very  respectfully,  your  obedient  servant, 

James  P.  Allek, 
Assistant  Engineer. 

Capt.  Frederic  V.  Abbot, 

Corps  of  Engineers, 
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COMMKRCIAL  STATISTICS. 

ArrivaU  and  clearances  of  vessels  and  commerce  at  Charleston,  S,  C.ffrom  January  7, 1875 , 

to  December  31, 1891. 
AliiaVTED. 


Year. 


1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 


Coastwise. 


Foreign  porta. 


No. 


504 

471 

400 

396 

383 

441 

412 

410 

345 

425 

375 

901 

927 

*924 

t330 

^410 

§417 


Tons. 


382,018 
340,439 
324,919 
322,527 
326,  tWl 
388, 1)26 
399.  732 
384,690 
277,538 
304, 382 
268, 477 
550,209 
656,949 
601,771 
481,718 
600,776 
680,776 


Crew. 


11,949 

10, 113 

9,885 

9.623 

10,027 

2U.641 

10,377 

9,446 

7, 629 

9.822 

9,637 


9,708 
13, 677 
15, 695 


Amoricati  v( 

»8Scls. 

Crew. 

Fo 

Xo. 

Tons. 

No. 

38 

13,144 

326 

198 

44 

11,  808 

335 

224 

32 

13, 972 

308 

33C 

44 

19, 935 

455 

329 

39 

12.505 

319 

249 

38 

12, 412 

327 

191 

34 

9,430 

272 

257 

35 

4,807 

224 

200 

26 

3,002 

157 

239 

21 

3,910 

145 

214 

15 

2,344 

97 

187 

20 

3,714 

131 

182 

30 

7,074 

199 

127 

34 

7, 750 

252 

127 

30 

0,985 

210 

136 

85 

7,205 

242 

120 

27 

4,665 

179 

160 

Foreljrn  vesnelfl. 


Tons. 


88,879 

101,272 

105, 480 

16:},  308 

121.503 

110.771 

121.077 

105.  647 

113,768 

134,  070 

lOG,  2.'J3 

114, 507 

67,  257 

72,  921 

87, 101 

81, 518 

119, 199 


Crow. 


2,404 

2,768 
2,851 
3,967 
3,292 
2,595 
3,073 
2,648 
2.958 
3, 269 
2.586 
2,646 
1,607 
1,779 
1, 979 
1,828 
2,383 


Total. 


No. 


740 
739 
668 
772 
668 
670 
703 
645 
610 
690 
577 
1.103 
1,084 
1,085 
496 
5<J5 
594 


Tons. 


484.  041 
453,  609 
444.  371 
505.  830 
460,659 
511.209 
530, 239 
495. 144 
394. 308 
442,  368 
377, 054 
6(W,  403 
731.280 
682,  442 
575.  .«04 
680, 499 
804,640 


Crow. 


14.379 
13.216 

13. 044 

14. 045 
13,638 
13,563 
13,  722 
12,318 
10,744 
13, 2:16 
12,  320 


i::,  903 
15, 745 
18,257 


*0f  thoBO,  32  vessels  (tonnage,  31,035),  with  civwa  numbering  608,  wore  ibrrign. 
tOf  theae,  29  veMHoU  (tonnago,  9,440),  with  crows  niimbt;ring  546,  won3  foreign. 
!  Of  fcheac,  58  yesseU  (tonnaijo,  5.').5;{:j>,  witli  crews  mnubiTiiig  1,1 10,  wore  foreign. 
§Of  these,  34  vessels  (tonnage,  39,078),  witli  crews  nuiuberiug  717,  were  foreign. 

CLEAKED. 


1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1881 


461 
431 
335 
266 
287 
296 
268 
147 
98 
212 
191 
890 
888 
*911 
t46 
121 
§39 


328,266 

10,  830 

57 

24. 679 

535 

1 
211 

278, 744 

9,095 

60 

23,  .098 

546 

2:10 

234, 429 

7,719 

35 

22, 767 

423 

2,->0 

172,988 

5,801 

45 

24,397 

479 

398 

188, 212 

6,268 

34 

11,282 

292 

278 

190, 733 

6,348 

45 

23,210 

481 

246 

187,569 

5,942 

32 

9,239 

255 

278 

113,699 

3.090 

40 

7,375 

273 

263 

48.  714 

2,018 

27 

4,560 

181 

299 

116, 020 

4, 555 

31 

7,845 

217 

276 

99,658 

5,047 

24 

5,217 

164 

204 

543, 259 

25 

5,469 

165 

201 

610,  (M6 

28 

5,837 

189 

173 

580,468 

30 

5,848 

211 

144 

358, 596 

778 

25 

5.  OHO 

174 

165 

12,863 

202 

41 

10. 161 

318 

166 

^,197 

436 

32 

6,887 

216 

164 

94,  505 
103, 276 
108, 446 
149, 975 
149, 052 
155, 708 
153, 796 
158, 250 
154,  653 
161.  588 
119,602 
126,  943 
115,218 

96. 146 
112.  037 
126, 078 
143, 398 


2,  527 

729 

2. 812 

721 

2,910 

620 

3,591 

509 

3,643 

599 

3, 375 

587 

3,464 

578 

3, 584 

450 

3,815 

424 

3,  727 

519 

2,836 

419 

2,875 

1,116 

2,546 

1,089 

2,1(»5 

1,  085 

2.495 

236 

2,676 

228 

2,809 

255 

447. 540 
405,  618 
365. 662 
347,  Am 
348, 546 
369,  711 
350, 604 
379.  324 
207. 927 
285.  453 
224, 467 
675,  671 
731,  701 
682.  402 
155, 713 
149,102 
171, 482 


13.912 

12, 453 

11,052 

14,045 

10,  2o:j 

10, 204 

9,661 

7,546 

6,014 

8,  4.qo 

8,047 


3,467 
3, 286 
3,461 


*()f  these,  7  vessi'ls  (tonnage,  4,295),  with  crews  nnmbering  02,  were  foreign. 
tOf  these.  4  vos.sel.s  (toniiugo.  2,960),  witli  crews  numbering  47,  were  fon-i^. 
tOf  those,  7  vessels  (tonnago,  6,180),  with  crews  nuinberin<;  i:{5,  were  foreign. 
9  Of  tliose,  18  vessels  (tonnage,  16,3:32),  with  crews  numbering  303,  were  foreign. 

COMMERCE. 


Year. 


1875 - 

1876 r. 

1877 

1878 

1879 

1880 

1H81 

1882 / 

18K3 

1884 

1885 

1886 

1887^ 

1888 

1889 

1890 

1881 


Value 

Value 

Duties 

of  exports. 

of  importM. 

collectetl. 

$19,0.M,«66 

$680,  343 

$80, 6.56.  00 

18,088,1.52 

455,  502 

89. 108. 00 

16, 017.  402 

101,  2:}7 

46.  818.  00 

21, 167.  575 

184, 127 

36,  900.  00 

18,  69:i,  126 

127, 981 

24, 070. 00 

24, 939,  2r»9 

248,158 

46, 453. 98 

21,927.200 

723, 049 

99. 006. 23 

19, 907, 099 

459, 970 

45, 263.  :}3 

20,  ]44,:{65 

467.  648 

48.  760.  69 

20,  8.33.  424 

503. 504 

36, 624. 76 

15, 157,  889 

588,191 

32,741.68 

17, 410,  000 

6:^5,  000 

24,876.00 

15,288.316 

484.063 

30, 817.  00 

13, 006.  578 

625, 770 

76, 398.  00 

10.  080,  255 

664, 61K5 

16, 728  82 

15,  204,  771 

836,  626 

18, 350. 81 

21, 906, 076 

1, 204, 588 

24, 308.  47 

T.  B.  Johnston, 

ColUotor, 
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LETTKR  OF  MR.   K.   WILLIS. 

Charleston,  S.  C,  May  SI,  1S9S, 

CITY  OP  CHARLESTON  TRADE  REPORT,   1891. 

The  Yolame  of  the  main  articles  making  its  bnslncss  have  all  kept  pace  with  1890, 
and  many  even  larger.  The  new  buildings  in  the  city  and  immediate  vicinity  have 
added  very  much  to  the  city^s  capacity  for  business  another  year.  The  four  new  fer- 
tilizer works  add  new  importance  to  this  industry,  and  the  new  post-office,  now  be- 
ing built  with  Winnsboro  granite,  will  assist  to  increase  our  handsome  public  build- 
iugs  that  adorn  our  city. 

The  East  Shore  Terminal  Railroad,  skirting  the  water  front,  is  one  of  the  greatest 
factors  in  Charleston's  developments  for  past  twenty  years,  making  us  now  equal  to 
any  southern  port  for  water-front  facilities  or  advantages. 

Besides  this  the  new  city  passenger  railway,  encircling  the  western  boundary  of 
the  city,  is  going  to  supx^ly  a  need  long  felt  and  much  recjuirod. 

Trade  of  ChnrJestonj  S,  C,  from  January  1,  1800,  to  December  Sly  1801. 

EXPORTS. 


Upland  cotton bales . . 

Sea  iHlancl  cotton ba^n . . 

Ric« btJslu'ls. . 

Rosin baiTolH . . 

TiirjKjntine ca.sks . . 

Pho«i>liate  rock: 

Cfrudc 

Crround 

FertiliKere suckrt.. 

Lumber,   sbinglefl.  timbrr.  rail- 
road ties iVi-t . . 

Cotton   goods,   domestic    and 
yama bales. . 

Cotton  seed,  seed  meal  cake 

Ka4ilin raskH.. 

Vojjetabb^  and  fruit crates . . 

Strawberries *i units . . 

Potatoes barrels . . 

Melons  (Statue) carlo.'ulH.. 

Miscellaneoas 


1890. 


Number. 


521, 628 

13,303 

800,000 

220,000 

50,000 


Total 


2, 750,  000 

75, 000, 000 

62,500 


20, 000 

70.  000 

500.  tK)0 

80,000 

1,200 


Tons. 


123.876 

2,300 

12.500 

30,  000 

8,500 


320. 000 

«.  o:io 

275,  WH) 

1, 200,  000 

12,500 

3.000 

20,000 

4,000 

500 

8,500 

50.  000 

100,  000 


2,  077,  C7G 


Value. 


$26,000,000 
1,  330,  000 
1, 250, 000 
4(K),  000 
1, 250, 000 

2, 500.  000 

0,'),  000 

5,  000,  000 

750, 000 

8, 250, 000 

50.000 

360. 000 

180,  000 

75,  000 

350. 000 

250, 000 

75.  000 


1881. 


43, 135,  000 


Number. 


545,000 

13, 415 

*88, 000 

170, 000 

36,000 


Tons. 


V.ilue. 


136,250  $25,000,000 

2,219  ;     1,075,000 

12,850  1.300,00e 

44, 000  285,  OOO 


60,000,000 
72.500 


15,  000 
165.  OOOi 
830, 0(K>; 

91,  5(H)) 
1,200 


9,000 

370,000 

2.500 

288,000 

1,200,000 

18.500 

1,500 

13,750 

1,500 

.36, 000 
75.000 


710.000 

2,  750, 000 

23.  OOO 

4, 800,  UOO 

775,000 

4,000,000 

30.  (HM) 

175,000 

2,500,000 

170,000 
75,000 


.!2, 211, 069  {  43,668,000 


*  Barrel*. 
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Trade  of  Chavleston,  S.  C,  from  Jannary  1, 1800,  to  December  i21,  ISDl—Couimaed. 

IMPOnTS. 


Bacon poandB.. 

Flonr Darrela . . 

Com bushels . . 

Hay bales. . 

Oats bnshels . . 

Grist  and  meal barrels.. 

Suear do — 

Molaasea do 

Salt sacks.. 

Cotton  bflHi^gingi  S.  L yards.. 

Baffging  and  burlaps do. . . 

Jnto  butts rolls.. 

Petroleum  and  other  oils  . .  .barrels . . 
Ice 


1890. 


1891. 


No. 


60,000,000 

180,000 

800,000 

60,000 

160,000 

100.000 

100,000 

5,000 

12,500 

50,000 

4,000,000 

30,000 

35,000 


Cigaro number. . 

Tobacco ]^nnd«. . 

Paper,  stationery,  and  bookbinding . . 

Groceries  and  dry  goods 

Hardware 

Boots  and  shoes 

Crockery 

DrujcR  and  medicines 

Granite,  nibble 1 

Marble,  brownstonc,  blocks ^ 

Curbing,  paring ) 

Kainit 

Brimstone 

Nitrate  of  soda 

Muriate  of  potaHh 

Lime,  cement,  plaster 

Manufactures 

Fertilisers 

Pyritee 


Total 


17, 500, 000 
1,900,000 


450,000 


Tons. 


30,000 

18,000 

25,000 

5,600 

2,500 

10,000 

15,000 

1,000 

1,250 

50 

2,000 

6,000 

6,000 

30,000 


Value. 


$3,600,000 

1,000.000 

600,000 

100. 0<H) 

70,000 

280.000 

1,500.000 

100,000 

7,000 

7,500 

250,000 

250.000 

300,000 

70.000 


2,500 

1,000 

100,000 

70,000 

10,000 

6,000 

2,500 

(  72, 500 

<       575 

i    1,400 

14.000 

20,000 

3,200 

2,800 

10,000 

25,000 


1,100.000 

300,000 

25. 000, 000 

2, 000,  000 

1,250.000 

200,000 

600,000 


\ 


160,000 


90,000 

325,000 

100,000 

90.000 

25,000 

7, 500, 000 


492,875  ,46,874,500 


No. 


63,000.000 

182,000 

700,000 

55,000 

155,000 

120,000 

100,000 

8,000 

35.060 

50,000 

6,200.000 

25.000 

37,500 


15, 000, 000 
1,800,000 


Tons. 


30,150 

17,500 

22,000 

5,200 

2,400 

12,000 

15,000 

1,200 

2,500 

50 

10,000 

5,000 

6.250 

35,000 


2,500 

1,500 

125,000 

70,000 

12,000 

5,  500 

3,000 

583,409 
1,610 
4,  912 
40,000 
24,316 
3,  035 
2,506 
12.500 
27,500 
1, 577 
17,671 


612,246 


Value. 


$4,200,000 

950,000 

550.000 

78.000 

70,000 

250.000 

1,400.000 

160,000 

16,000 

7,800 

675,000 

240,000 

325.000 

125,000 


1,000,000 

375,000 

25,000,000 

2, 100. 000 

1,500.000 

250,000 

750,000 


\ 


270, 175 


195, 018 
580,400 

75.000 
88.015 
80,000 
10, 001).  000 
12,000 
62. 050 


51, 335, 358 


Tonnage  from  Charleston,  1S90  and  1891, 


From  August  31  to  September  1. 


1890: 

Steamsliips 

Ships 

Barks 

Brigs 

Schooners . 

1801: 

Steamships 

Barks 

Brigs 

Schooners . 

Total 


Foreign. 


80 

1 

81 

11 

4 


177 


93 

73 

12 

3 


181 


Domestic. 


257 


Total  tons. 


6 

10 

447 


715 


306 

9 

18 

453 


786 


790.325 


938, 250 


M  II. 

IMPROVEMENT  OF  ASHLEY  RIVER,  SOUTH  CAROLINA. 
REFERENCE  TO  PAST  REPORTS. 


For  preliminary  exainijiation  see  Appeudix  S  8,  Annual  Report  for 
1873. 
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ORIGINAI.  CONDITION. 

Tlie  river  was  obstructed  by  two  shoals,  with  not  over  9  feet  of  water 
on  them. 

PLAN  OF  IMPROVEMENT. 

A  dei)th  of  froih  10  to  11  feet  was  to  be  secured  by  dredging. 

WORK  PRIOR  TO  JUNE  30,   1891. 

Twenty-two  thousand  one  hundred  and  twenty-four  cubic  yards  of 
material  had  been  removed,  and  the  desired  dex)th  had  been  obtained 
and  maintained. 

WORK  OF  PAST  YEAR. 

Ko  work  was  done.  With  the  approval  of  the  Department  the  bal- 
ance ($826.34)  on  hand  is  held  for  the  present  to  be  expended  when 
necessary  in  dredging  at  any  point  on  the  river  which  may  shoal  to  a 
less  depth  at  low  water  than  10  or  11  feet. 

REMARKS. 

No  new  transportation  lines  have  been  established  on  this  river  dur- 
ing the  year.  The  improved  reaches  are  in  satisfactory  condition.  The 
new  bridge  near  Charleston  has  been  changed  by  its  owners  so  that  its 
draw-span  is  now  correctly  located  and  fendered.  Appended  to  this 
report  is  a  statement  prepared  by  Mr.  E.  Willis,  of  Charleston,  giving 
the  required  freight  statistics.  During  the  year  the  freight  passing 
over  this  stream  has  aggregated  415,800  tons. 

This  river  is  tributary  to  the  collection  dlHtrict  of  Charleston,  S.  0.  Charleston 
is  its  port  of  entry.  Amount  of  duties  collected  in  the  calendar  year  of  1^1, 
$24,308.47. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress  approved — 

June  14,  1880 $1,000 

March  3,  1881 1,500 

July  5,  1884 2,000 

Augusts,  1886 1,000 

Total 6,500 

Total  expenditures  to  June  30, 1802,  $4,673.60. 

Money  statement. 

July  1,  1891,  balance  unexpended $826.  S4 

July  1,1892,  balance  unexpended 82&34 


LETTER  OP  MR.  E.   WILLIS. 

Charleston,  8.  C,  May  SI,  189t, 

Ashley  Biver,  South  Carolina.— Thw  main  artery  of  the  phosphate  and  fertilizer 
trade  has  added  to  its  banks  yearly  new  fertilizer  works,  increasing  the  traffic  on 
the  river  of  the  very  large  amount  of  bulky  materials  used  in  making  commeroial 
manures,  and  supplying  an  outlet  for  the  many  ]>liosphate  mining  companies  higher 
up  the  river.  kSli^inicrs  and  sail  vcsstjls  now  traverse  the  stream  with  much  more 
ease,  the  risk  of  grounding  being  very  small  conij>areil  to  its  condition  a  few  years 
back.  It  is  the  source  of  a  growing  and  important  industry  that  plays  no  unim- 
portant part  in  Charleston's  export  and  import  trade  which  seems  to  grow  now 
•every  yeac. 
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Comma'cial  "^taHsiica,  Aakley  Biver,  South  Carolina. 


Phosphate  rock. 

Salphiir,  Icainit, 

blood,  jiot-ash,  cotton- 

seod  meal,  pyrites, 

tankage,  etc. 

Timber,  lumber, 

shuigles,   croMS- 

tiM,  noop  poles, 

etc. 

Miscellaneous. 

Total  value 

Tons. 

Value. 

Tons. 

Value: 

Tons. 

Value. 

Tous. 

Value. 

1888  . 

$1,045,000 
1,200.000 
1,600,000 
2,100,000 

$750,000 

800,000 

900.000 

1,016,000 

*i6,6o6* 

12,500 

$30,000 
35,000 
40,000 
50,000 

"6,666* 
4,500 

$25,000 
30, 000 
40,000 
30,000 

$1, 850. 000 

188^... 

2,005,000 

1890... 
1891... 

250,000 
300,000 

50,227 
08,800 

2,580,000 

.3,  lae,  000 

Total  tonnAge,  415,809. 


M    12. 

IMPROVEMENT  OF  WAPPOO  CUT,  SOUTH  CAROLINA. 
BEFBEENCE  TO  PAST  REPORTS. 

For  original  project  see  page   1073,  Annual  Eeport  for  1881. 
modified  project  see  page  11D6,  Annual  Eeport  for  1889. 

ORIGINAL  CONDITION. 


For 


WapiKK)  Out  was  a  narrow,  crooked  tidal  stream,  with  but  little 
depth,  connecting  Ashley  and  Stono  rivers. 

PLAN  OF  IMPROVEMENT. 

The  project  provides  for  securing  a  sufficiently  straight  and  continuous 
channel  60  feet  wide  between  low  water  lines  and  6  feet  deep  at  low 
water  from  Ashley  to  Stono  rivers.  The  bulk  of  the  work  is  dredging. 
To  maintain  the  channel  two  training  walls  at  Stono  entrance  and 
three  closing  dams  are  to  be  made  and  some  bank  protection  done. 
The  estimated  cost  is  $88,000. 

WORK  PRIOR  TO  JUNE  30,  1891. 

One  hundred  and  seventy  thousand  seven  hundred  and  nine  cubic 
yards  of  dredging  had  been  done.  A  number  of  snags,  stumps,  and 
overhanging  trees  had  been  removed,  and  a  bulkhead  had  been  built 
across  the  mouth  of  Pompey  Cut.  The  south  side  of  Elliott  Cut  had 
been  revetted  with  stone  for  a  length  of  1,300  feet. 

WORK  OF  PAST  YEAR. 

No  work  has  been  done,  as  the  balance  could  be  used  to  better  advan- 
tage in  connection  with  the  next  appropriation  for  the  work. 


REMARKS. 


One  new  transi)ortation  line  has  been  established  through  this  cut 
during  the  year.  During  the  year  the  freight  passing  over  this  stream 
has  aggregated  140^000  tons. 
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With  the  balance  of  $2,583.23  on  hand  Jxify  1,  1892,  a  dam  will  be 
built  a<;ross  the  old  slough  to  the  south  of  the  new  cut,  and  the  banks 
of  Elliott  Cut  will  be  revetted  as  far  as  the  funds  will  allow  in  accord- 
ance with  the  revised  project. 

This  work  is  in  the  collection  distriot  of  Charleston,  S.  C,  which  is  the  port  of 
entry.    Amount  of  duties  collected  iu  the  calendar  year  of  1891,  $24^308.47. 

The  following  appropriations  have  been  made  for  this  improvement: 

By  act  of  Congress — 

Approved  March  3, 1881 $10,000 

Passed  August  2, 1882 10,000 

Approved  July  5, 1884 3,000 

Approved  August  5, 1886 5,000 

Of  August  11, 1888 5,000 

Approved  September  19, 1890 10,000 

Total 43,000 

Total  expenditures  to  June  30, 1892,  $40,416.77. 

Money  statement. 

July  1, 1891,  balance  unexpended $2, 586. 23 

June  30,  1892,  amount  expended  during  fiscal  year 3. 00 

July  1,  1892,  balance  unexpended 2,583.23 

Amount  api)ropriate<l  by  act  apx»roved  July  13, 1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 12, 583. 23 


'Amount  (estimated)  required  for  completion  of  existing  project 


35,000.00 

.  Amount  that  can  be  profitably  expended  in  fiscal  year  ontting  J"uue30, 1894    35, 000. 00 
^  Submitted  in  com])liance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


LETTER  OF  MR.  £.  WIIXI8. 


Charlkston,  S.  C,  May  SI,  1892. 

Wappoo  Cut,  South  Carolina. — This  narrow,  crooked,  sluggish  tide  stream,  the 
waterway  from  Charleston  to  Stono  River,  forming  inland  passage  to  Savannah, 
Beaufort,  and  Florida,  by  the  wisdom  of  the  U.  S.  Govemmont,  by  straightening  the 
cut,  by  dredging,  and  connecting  it  with  £lliott  Cut,  has  transformed  it  into  a  pleas- 
ant, short,  and  now  reliable  route,  removing  all  the  annoyance  to  navigatioh  for- 
merly experienced,  and  allaying  all  risk  to  sail  vessels  and  steamers  and  flats, : 
being  water  enough  for  regular  communication  at  all  times  with  the  city. 

Commercial  Btatistios,  Wappoo  Cut,  South  Carolina. 


now 


Articloa. 

1888. 

1889. 

1891. 

Quantity. 

60,000 

6,000 

150.000 

120,000 

2,000 

20,000,000 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

■ 

PlioRphate  rock tons . . 

8ea  island  cotton hup^.. 

Rice busli . . 

Vegetables crat  ch  . . 

FortiliKers toim . . 

Lnmber feet. . 

Sbin^lcB,  tics,    and     other 
articles 

$300,000 
360,000 
150,000 
240,000 
30,000 
160.000 

70,000 

10,000 

250,000 

80,000 

2,500 

22,500,000 

$475,000 
750,000 
262,500 
125,  (KX) 
40,000 
100,000 

25,000 

75,000 

12,000 

240,000 

90,000 

1,400 

25,000,000 

$526,000 
800.000 
250,000 
160,000 
21.000 
200,000 

20,000 

. 

, 

Total 

1,240,000 

1, 8t7, 500 

1,976,000 

Total  tons  transported  through  the  cut — 

1890 134,000 

1891 140,000 
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M  13. 

UVIPROVEMENT  OF  EDISTO  RIVER,  SOUTH  CAROLINA. 
REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examinations,  see  page  1140,  Annual  Report  for  1881. 
For  modified  project,  see  page  1168,  Annual  lieport  for  1889. 

ORIGINAL  CONDITION. 

Tbe  river  was  choked  with  snags  and  had  many  half-formed  natural 
cut-offs. 

PLAN  OF  IMPROVEMENT. 

The  project  provides  for  snagging,  etc.,  to  give  easy  navigation  for 
rafts  and  flat  boats  from  Guignards  Landing  to  the  mouth  of  the  river, 
a  distance  of  about  260  miles,  at  an  estimated  cost  of  $33,385. 

WORK  PRIOR  TO  JUNE  30,  1891. 

The  river  had  been  snagged  between  points  227  miles  and  no  miles 
above  the  mouth,  26,497  logs,  snag.<,  and  overhanging  trees,  etc.,  hav- 
ing been  removed  from  the  channel  and  banks.  Numerous  outlets  into 
the  swamps  had  been  closed,  and  one  large  natural  cut-off  had  been 
opened  and  made  the  main  channel  of  the  river. 

The  North  Fork  was  roughly  cleared  for  raft  navigation  for  width  of 
60  feet  and  depth  of  18  inches  at  low  water  between  Orangeburg 
Bridge  and  8  mUes  below. 

WORK  OF  PAST  YEAR. 

The  river  and  harbor  act  of  September  19, 1890,  in  providing  for  this 
improvement,  contains  a  requirement  that  the  money  appropriated 
should  be  spent  in  equiil  portions  in  the  North  and  South  Forks.  In 
accordance  therewith  work  was  commenced  near  Orangeburg,  on  the 
North  Fork,  and  at  New  Bridge,  on  the  South  Fork,  and  no  work  was 
done  on  the  main  river  below  the  "  forks."  The  original  project  did 
not  provide  for  any  work  on  the  North  Fork  of  the  Edisto  River,  and, 
therefore,  the  $2,500  provided  for  such  work  should  not  be  charged 
against  the  original  estimated  cost  of  this  improvement. 

The  average  cost  of  removing  obstructions  was  about  38  cents  for  the 
North  and  64  cents  for  the  South  Fork. 

For  details  of  work  done  and  commercial  statistics  reference  is  made 
to  the  report  of  my  assistant  engineer,  Mr.  James  P.  Allen,  who  has 
shown  his  usual  zeal  and  ability. 

REMARKS. 

No  new  transportation  lines  have  been  established  on  this  river  dur- 
ing the  year.  With  the  balance  of  J172.26  on  hand  July  1,  1892, 
nothing  can  be  done. 

During  the  year  the  freight  passing  over  this  stream  has  aggregated 
132,680  tons. 

ENG  92 78 
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This  river  is  tributary  to  tlio  colloction  district  of  Charleston,  S.  C.  Charleston 
on  the  north  and  Beaufort  on  the  south  are  the  nearest  ports  of  entry.  Duties  on 
imports  collected  in  the  calendar  year  1891  at  the  custom-house  at  Charleston, 
$24,308.47;  at  Beaufort,  S.  C,  $31.50! 

For  this  improvement  the  folio wiug  appropriations  have  been  made: 

By  act  of  Congress — 

Passed  August  2,  1882 $8,000 

Approved  July  5,  1884 5,000 

Approved  August  5,  1886 3,(X)0 

Of  Augnstll.  1888 5,000 

Approved  September  19,  1890 •....  5,000 

Total 26,000 

Total  expenditures,  Including  June  30, 1892,  $25,827.74.   - 
For  table  of  commercial  statistics  furnished  by  the  collector  of  Charles- 
ton, S.  C,  see  this  year's  annual  report  for  Charleston  Harbor.    For 
table  of  commercial  statistics  furnished  by  the  collector  of  Beaufort, 
S.  C,  see  this  year's  annual  report  for  Salkahatchie  River. 

Money  statement 

July  1,  1891,  balance  nnexpcnded $4, 193.25 

June  30,  189^,  amount  expended  during  fiscal  year 4, 020. 99 

July  1,  1892,  balance  unexpended ^ 172. 26 

Amount  appropriated  by  act  approved  July  13,  1892 7, 385. 00 

Amount  available  for  fiscal  year  ending  Juue  30,  1893 7, 557. 26 


beport  of  mb.  james  p.  allen,  assistant  engineer. 

United  States  Engineer  Office, 

Charleston,  S.  C,  June  SO,  1892, 

Captain  :  I  have  the  honor  to  submit  the  following  report  for  Edlsto  River,  South 
Carolina. 

The  following  work  was  done  on  the  North  Fork :  Seventeen  hundred  and  thirty- 
three  trees  and  378^  cords  of  brush  were  cut  from  the  banks,  and  1,381  logs,  423 
stumps,  537  large  snags,  and  47^  cords  of  small  snags  were  removed  from  the  chan- 
nel, covering  26  miles  in  length  of  river  between  Orangebnrgand  the  junction  of  the 
North  and  South  Forks.  The  channel  is  60  feet  wide  and  18  inches  deep  at  low  water. 
Of  the  total  amount  expended  six-tenths  were  used  on  the  banks  and  four- tenths  in 
the  channel.     The  average  cost  of  obstrnctions  removed  was  38  cents. 

On  the  South  Fork,  440  trees  and  122  cords  of  brush  were  cut  from  the  banks,  and 
361  logs,  400  stumps,  1,005  large  snags,  and  76  cords  of  small  snags  were  removed 
from  the  channel,  which  is  60  £et  wide  and  18  inches  deep  at  low  water.  Of  the 
total  amount  expended  one-fourth  was  used  on  the  banks  and  three-fourths  were 
nsed  in  the  channel.  The  average  cost  of  obstructions  removed,  54  cents.  This  work 
was  done  between  New  Bridge  and  the  junction  of  the  North  and  South  Forks. 

Inclosed  is  a  statement  of  the  business  of  the  whole  river,  which  has  been  pre- 

Sared  by  Mr.  J.  D.  Ackerman.    Mr.  Ackerinan  has  superintended  the  work  on  the 
orth  Fork,  and  Mr.  B.  G.  Willis  that  on  the  South  Fork.    They  have  both  been 
active  and  efficient  in  the  discharge  of  their  duties. 
Very  respectfully,  your  obedient  servant, 

Jam  KB  P.  Allkn, 
Aaaistant  Engineer, 

Capt.  Frederic  V.  Abbot, 
^^  Corps  of  Engineers,   U,  8,  A^ 
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COMUl&BCIAI,  STATISTICS. 


Cottage viLLE,  8.  C,  June  4, 1892. 

I  beg  herewith  to  send  yoa  a  report  of  the  commerco  piissing  over  the  Edisto 
Kiver,  1891 : 


^rticlM. 

* 

1887. 

1888. 

1889. 

Quantity. 

Yalue. 

Qanntity. 

Value. 

Quantity. 

• 

Value. 

Sawed  lamber. .  .feet  B.  M. . 

Hewn  timber feet. . 

Round  timber  . . linear  ft^t. . 
Cro68-tiei -.feet. . 

30,000,000 

15,000,000 

1,500,000 

38,000 

124,982 

$240,  000. 00 

90,000,00 

75, 000, 00 

3,500.00 

149,970.40 

32,000.000 

15, 000, 000 

2,000.000 

60.000 

130, 114 

$256, 000. 00 

90,000.00 

100,  OUO.  00 

4,800.00 

156, 130. 68 

32,600,000 

18,000,000 

1,600,000 

2,000,000 

128,340 

$260,000.00 

126, 000. 00 

75, 000. 00 

160.000.00 

154. 008.00 

Kice r.biuihels.. 

Naval  stores barrelH . . 

Wood 

Phospliate tons 

HisccUaneous,    cord-wood, 
etc 

10, 000. 00 

$8,000 

6,000.00 



ToUl 

568, 478. 40 

614. 036. 68 

781,008.00 



Articlea. 


Sawed  lumber feet  B.  M . . 

Hewn  timber feet.. 

Round  timber linear  feet. . 

Cross-ties feet.. 

Rice bushels. . 

Naval  stores bairels.. 

AVood 


1890. 


Quantity. 


35,000,000 

17,000,000 

1,500,000 

2,  5(K),  000 

128,796 

900 


Phosphate tons. . 

Hiscellaneon.^i,  cord-wood,  etc ' 


Value. 


$280, 000. 00 

102, 000. 00 

75, 000, 00 

200,000.00 

154,  555.  20 

3, 000. 00 


8, 000. 00 


1891. 


Quantity. 


37, 000, 000 

12, 000, 000 

1, 50U,  000 

2, 000, 000 

130,  760 

6,200 


25,000 


Total 


823, 155. 20 


Value. 


$296, 000. 00 

72, 000. 00 

75, 000.  00 

160, 000. 00 

156, 912. 00 

4, 8()0. 00 

7. 000.  00 

125, 000.  00 


896, 712. 00 


132,580  tone,  includinjj  105,500  tons  timber. 
Ke8i)et't fully  8nl>niitt«'<l. 
Your  obedient  Her v ant, 

Capt.  F.  V.  Abbot. 


J.  0.  ACKERMAN. 


M  14. 

IMPROVEMENT  OF  SALKAHATCHIE  RIVER,  SOUTH  CAROLINA. 

REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examination,  see  page  1144,  Annual  Report  for  1881. 

ORIGINAL  CONDITION. 

The  river  was  choked  with  logs  and  snags,  and  in  some  places  was 
divided  into  small  branches  by  numerous  low-lying  islands. 

PLAN  OF  IMPROVEMENT. 

The  project  provides  for  clearing  the  channel  for  rafts  and  flat-boats 
from  a  point  6  miles  above  Tobys  Bluff  to  Hickory  Hill,  40  miles  above 
the  river  mouthy  a  total  leugth  of  77  miles,  at  an  estimated  cost  of 
$18,000. 


1236       REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

WORK  PRIOR  TO  JUNE  30,  1891. 

The  river  had  been  snap^ged  between  points  46  miles  and  123  miles 
above  the  mouth,  12,800  logs,  snags,  overhanging  trees,  etc.,  having 
been  removed  from  the  channel  and  banks.  Over  181  outlets  into  the 
swamp  were  closed ;  a  dam  was  built  to  remove  a  local  shoal ;  one  natu- 
ral cutoff  was  widened  and  made  the  main  channel  of  the  river,  and 
one  bad  cutoff  was  closed. 

WORK  OF  PAST  YEAR. 

No  work  was  done,  as  the  river  was  in  a  sufficiently  navigable  condi- 
tion for  the  business  passing  over  it. 

REMARKS. 

No  new  transportation  lines  have  been  established  on  the  river  dur- 
ing the  year.  With  the  balance  of  $4,517.07  on  hand  July  1,  1892,  the 
river  will  be  maintained  in  fair  rafting  order. 

As  the  appropriation  of  September  19, 1890,  completes  the  estimated 
cost  for  this  improvement  a  considerable  balance  will  be  held  in  hand 
to  maintain  the  river  in  a  navigable  condition  in  the  future.  During 
the  year  the  freights  x)assing  over  this  stream  have  aggregated  13,300 
tons. 

This  river  is  tributary  to  the  collection  district  of  Charleston,  S.  C.  Beanfort  \b 
the  uearest  port  of  eiitrv.  Duties  on  imports  collected  at  the  cnstom-house  at  Beaa- 
fort,  fcj.  C,  in  1891,  $31.50. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress  pa.s.sed  AuguHt  2,  1SSL> $5,000 

Approved  July  5,  ISS-l 3,000 

Approved  August  5,  IHH(} 2,000 

Of  August  11,  1888 3,000 

Approved  September  19,  18JK) 6,000 

Total 18,000 

Totiil  expenditures,  including  June  30,  1802,  $13,182.93. 

Money  statement. 

July  1,  1891,  balance  uuoxp(Mub»d $4,624.80 

Juno  'Jo,  1«92,  amount  cxiK-nded  during  fiscal  year 7.73 

July  1,  1892,  balance  unexpended 4, 517. 07 


COMMERCIAL  STATISTICS. 


Arrival  and  clearances  of  vessrh  and  commerce  at  Jieanfort,  S.  C,,from  January  Ij  ISSS, 

to  December  .'U,  LSUl, 


AUiriVKI). 

.No. 

103 
98 
43 
37 

CoaHtwiso. 

F<tn'ign  porl 

a. 

• 

TotaL 

Year. 

Ainorican  veasols. 

I'oroi^u  vo 

NSOlS. 

Crow. 

121.207 

ll!8.  834 
4'.».  173 
40, 145 

Crt'W. 

No. 
3 

O 

7 
3 

Tons. 

1,003 
1.461 
2,087 
1,567 

Crew. 

26 
19 
75 
20 

No. 

30 
58 
52 
22 

Tons. 

No. 

136 

158 

102 

62 

Tons. 

Crew. 

1K8S.... 
18->i0.... 

IKIKJ 

1891.... 

2.  a'lO 

2,  7_'« 

U27 

786 

21.78,') 
54,  404 
48,  O.'iO 
21, 503 

422 

1,  m\ 

972 
4IG 

144,085 

230, 193 

10u,816 

63,215 

3,078 
3.853 
1,974 
1,222 

CLEARED. 

1888.... 
18H9 

57 

57 

12 

7 

63.  287 

73,  744 

G,  430 

3, 921 

1, 50f5 

1,  HT2 

127 

75 

3 

1, 405 

33 

78     H5.  .'23 

OH  ;  J)0.  H5»8 

88      94, 283 
51      r.«    u\i\ 

1,561 

1,944 

1,828 

932 

138 
155 
101 

58 

150,275 

173.  642 

100,822 

60,221 

3,160 
3,616 
1,969 
1.007 

1890.... 
1891.... 

1 

101 

14 

1 
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Arrival  and  clearanceg  of  vestelt  and  commerce  at  Beaufort,  8,  C,  btc. — Continued. 

COMMEBCB. 


Tear. 


188S 
1889 
1890 
1801 


Value  of  ox- 
ports. 


1850,893.00 

1, 083, 086. 00 

1,040,197.00 

627,851.00 


Yalne  of  im- 
ports. 


|65.6i5.86 
24,260.00 
41, 005. 00 

137,942.54 


Dntles  col- 
lected. 


$17.00 
160.00 


31.60 


BOBXBT  BHAIXS, 

Collector. 


UBTTKR  OF  MR.  W.  D.  NILB8. 

Salkaiiatchib  River,  South  Carolina^  June  10, 189i. 

Dkar  Sir  :  You  will  find  below  a  tabulated  statement  of  commercial  etatistics  of 
Balkahatchie  River,  Sonth  Carolina,  for  the  year  1891 ;  the  data  for  this  statement  I 
obtained  from  the  written  statements  of  the  men  doing  the  business  on  the  river.  I 
herewith  inclose  said  statements. 


Articles. 


Lnmber,  sawed feet,  B.  M. . 

Timbeo* do 

Cross- ties number. . 

Rice buAhels.. 

KsTid  stores casks.. 

Rosla barrels . . 

Miscellaneons 


Totsl 


1887. 


Quantity. 


4,450,000 


41,000 

200,000 

2,125 

9,798 


Value. 


$32,050 


13, 120 

250,000 

38,875 

15,000 


342,045 


1888. 


Quantity. 


3,000,000 

400,000 

40,000 

170,000 

2,000 

8,000 


Value. 


$30,000 

2,000 

12,000 

200,000 

36,000 

16,000 

4,000 


300,000 


1889. 


Quantity. 


3,500,000 

160,000 

17,000 

175, 000 

2,000 

8,000 


Value. 


$31,500 

800 

4,500 

218,750 

34,000 

12,000 

10,000 


811, 640 


Articles. 


Lumber,  sawed foet,B.]i£. 

Timber do... 

Gross-ties number. 

Bioe bush  ole . 

Kaval  stores casks. 

Rosin barrels . 

Miscellan  eous , 


Total. 


1890. 


Quantity. 


3, 000, 000 


200,000 

450 

4,500 


Value. 


«27,000 


250,000 
8,100 
6,750 
5.000 


296,850 


1891. 


Quantity. 


100,000 

3,600,000 

15,000 

175,000 

116 

1,125 


Value. 


$900 

31,500 

4,500 

200,000 

2,300 

1,400 


240,600 


Note.— Figures  for  1887  to  1890,  Inclusive,  were  added  in  U.  S.  Engineer  Office,  Charleston,  S.  C,  from 
previons  reports. 

TOTAL  TONS. 


1889 16,000 

1890 13,000 

1891 13,300 

Rice  is  shipped  only  over  that  i)art  of  the  river  called  Combahee.    Total  tonnage 
of  the  above  is  about  13,300. 
Respectfully,  yours, 

W.  D.  NnjBS. 
Oapt.  F.  V.  Abbot, 

CorjpB  of  Engineers,  U.  S,  A. 
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M  15. 

IMPROVEMENT  OP  BEAUFORT  RIVER,  SOUTH  CAROLINA. 
REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examination  Bee  page  1235^  Annual  Beport  for  1890. 

ORIGINAL  CONDITION. 

There  was  a  thoroughly  good  7-foot  channel  between  the  town  of 
Beaufort  and  Goosaw  Biver,  except  at  a  point  called  Brickyard,  near 
Coosaw  moutK.  The  least  depth  here  was  about  4  feet  at  low  water, 
and  the  channel  when  deep  enough  was  too  narrow. 

PLAN  OF  IMPROVEMENT. 

It  is  proposed  to  deepen  and  widen  the  channel  by  dredging  suffi- 
ciently to  give  a  continuously  wide  7-foot  channel  at  low  water  all  the 
way  through.    The  estimated  cost  is  $25,000. 

WORK  PRIOR  TO  JUNE  30,  1891. 

Three  thousand  seven  hundred  and  fifty  four  cubic  yards  have  been 
dredged  from  the  mouth  of  the  Brickyard  Creek. 

WORK  OF  PAST  TEAR. 

Dredging  under  contract  with  Mr.  Thomas  Young,  of  Charleston,  S.  0., 
continued  till  May  26, 1892,  at  which  time  the  contract  was  completed. 
Twenty-eight  thousand  five  hundred  and  twelve  cubic  yards  were 
dredged  during  the  year.  A  7-foot  channel  all  the  way  through  has 
been  secured.  For  details  of  work  done  and  commercial  statistics 
reference  is  made  to  the  report  of  my  assistant  engineer^  Mr.  James  P. 
Alleu;  who  has  shown  his  usual  zeal  and  ability. 

REMARKS. 

Ko  new  transportation  lines  have  been  established  on  this  river  dur- 
ing the  year. 

The  balance  of  $2,916.05  on  hand  July  1, 1892,  will  be  retained  until 
further  fiinds  are  provided  by  Congress. 

During  the  year  the  freight  passed  over  this  stream  has  aggregated 
about  202^235  tons. 

This  riyei  is  in  the  collection  district  of  Beanfort,  S.  C.  Beaufort  is  its  port  of 
entry.    Amount  of  duties  coUected  in  the  calendar  year  of  1891;  $31.50. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress  approved  September  19,  1890,  $12,500. 

Total  expenditures  including  June  30, 1892,  $9,584.95. 

For  table  of  commercial  statistics,  furnished  by  the  collector  of  Beau- 
fort, S.  0.,  see  this  yeac^s  annual  report  for  Salkahatchie  Eiver^  South 
Carolina. 
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Money  statement. 

Jnly  1, 1891,  balance  unexpended $11,896.83 

Jane  30, 18^,  amount  expended  during  fiscal  year 8, 981. 78 

July  1, 1892,  balance  unexpended 2,915.05 

Amount  appropriated  by  act  approved  July  13, 1892 12, 500. 00 

Amount  ayailnble  for  fiscal  year  ending  June  SO,  1893^ 15, 415.06 


BXPORT  OF  MR.  JAMES  P.  ALXBN,  ASSISTANT  ENGINEER, 

t 

United  States  Engineer  Office, 

Charlestonf  S.  C,  June  30, 1899, 

Captain:  I  have  the  honor  to  submit  th^  following  report  for  Beaufort  River, 
South  Carolina. 

Work  under  the  contract  of  Mr.  Thomas  Young,  of  Charleston,  S.  C.,  was  continued 
during  the  year  until  May  26,  on  which  date  the  last  dredging  unaer  this  contract 
was  done.  Mr.  Young's  contract  was  extended  twice  upon  his  request,  first  from 
December  31, 1891,  to  March  31, 1892,  and  later  from  March  31, 1892,  to  June  30, 1892. 

The  dredging  was  done  on  three  ranges,  the  first  over  a  shoal  just  within  the  mouth 
of  Brickyard  Creek,  the  second  be^innine  about  1,400  feet  from  where  the  first  ended, 
and  extended  to  the  next  bend,  and  the  third  continninf  the  channel  from  this  bend 
through  a  portion  of  the  next  reach.  These  have  been  designated  Rauses  1,  2,  and  3 
respectively.  The  neater  part  of  the  dredging  on  Range  l^o.  1  was  through  mud, 
but  at  the  inner  ena  of  this  range  a  sand  shoalwas  encountered  where  the  work  was 
more  difficult.  A  cut  was  made  at  this  point  1,000  feet  long,  150  feet  wide,  and  7 
feet  deep  at  low  water,  and  14,591  cubic  yards  of  material  were  removed. 

On  Range  No.  2  a  channel  1,100  feet  lon^,  175  feet  wide,  and  7  feet  deep  at  low 
water  was  secured,  the  material  removed  being  mud,  and  amounting  to  3,473  cubic 
yards. 

On  Range  No.  3  the  cutting  was  about  900  feet  long  to  obtain  a  channel  200  feet 
wide  and  7  feet  deep  at  low  water,  mainly  through  mud.  Ten  thousand  four  hun- 
dred and  forty-eight  cubic  yards  of  material  were  removed. 

When  the  contract  was  made  it  was  supposed  that  rock  would  be  encountered  in 
some  plaoes  at  a  less  depth  than  7  feet  at  low  water,  but  this  did  not  prove  to  be  so 
and  no  payment  was  made  for  the  removal  of  rock.  The  dredgings  were  dumped  at 
first  in  Coosaw  River,  about  a  quarter  of  a  mile  outside  of  the  mouth  of  the  creek, 
but  complaint  was  made  that  they  were  being  dumped  too  near  the  channel  entering 
Brickyard  Creek  from  Coosaw  River,  and  examination  proved  this  to  be  the  case. 
The  Brickyard  Creek  Channel  at  this  point  was  both  shallow  and  narrow,  and  there 
was  not  sufficient  room  to  dump  between  it  and  the  marsh  on  the  south  side ;  conse- 
quently the  dredgings  were  removed  to  the  further  side  of  Coosaw  River,  making  it 
necessary  to  pay  the  greater  towage  for  a  large  portion  of  the  balance  of  the  work. 
Later  still  the  material  was  dumped  in  McCaUey  Creek,  which  ]proved  to  be  a  very 
good  dumping  ground,  except  that  the  towboat  could  not  get  into  it  at  all  stages 
of  the  tide.  Five  thousand  one  hundred  and  fifty-five  cubic  yards  of  material  were 
dumped  a  quarter  of  a  mile  outside  of  the  mouth  of  Brickyard  Creek,  less  than  one 
mile  tow ;  11,258  cubic  yards  vrere  dumped  on  the  north  side  of  Coosaw  River,  more 
than  1  and  less  than  2  miles ;  1,916  cubic  yards  were  dumped  in  McCalley  Creek,  less 
than  1  mile  from  dredge,  and  10,183  cubic  yards  were  dumped  in  McCalley  Creek 
more  than  1  and  less  than  2  miles  from  dredge. 

The  contract  work  was  very  judiciously  and  faithfully  inspected  by  Mr.  W.  D. 
Niles.  Aftor  the  completion  of  the  dredging  a  carefril  hydroCTaphic  survey  of  a 
portion  of  the  creek  was  made  by  Mr.  W.  A.  Leland,  assisted  by  Mr.  W.  M.  Smith  and 
Mr.  J.  H.  Du  Pr^.  Mr.  Leland  deserves  credit  for  the  prompt  and  thorough  manner 
in  which  tibe  survey  was  made.  A  copy  of  his  map  is  herewith  submitted.  A  7-foot 
channel  is  shown  entirely  through,  except  at  the  Junction  of  ranges  1  and  3. 
Here  tiie  channel  is  slightly  less  than  7  feet.  The  7-ioot  channel  is  too  narrow  in 
several  plaoes,  more  especiiUly  beyond  the  point  where  this  year's  dred^inff  ended, 
and  should  be  widened  under  another  appropriation.  The  cut  on  Range  No.  i  should 
be  widened  considerably  and  a  shoal  which  is  shown  in  the  channel  from  Coosaw 
River  into  Brickyard  Creek  should  be  cut  through.  Rock  will  probably  be  encountered 
in  making  this  last-mentioned  cut.  This  rock  is  the  phosphate  rock  which  abounds 
in  the  locality  and  should  be  removed  at  comparatively  small  expense,  as  its  market 
value  will  onset  the  cost  of  removal  to  a  contractor. 
Very  respectfully,  your  obedient  servant^ 

JAHSS  p.  AI£E17, 

A»$i8tani  Engineer, 
Capt.  Fbxdsbig  V.  Abbot, 

dnpe  o/Engineere,  U,  S,  A* 
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COMMERCIAL  STATISTICS. 


Beaufort,  8.  C,  June  10, 189f. 

8rR :  Ton  will  find  below  a  tabulated  statement  of  the  commerce  passing  oyer  thai 
part  of  Beaufort  Kiver,  South  Carolina,  known  as  Brickyard  Creek,  for  year  1891. 
The  data  for  this  statement  I  obtained  from  the  written  statement  of  the  business  men 
doing  business  through  said  Brickyard  Creek. 


AxtideB. 


Lumber,  tfanber,  railroad  ties feet. 

Shinslee « namber. 

Wood corda. 

Coal tone. 

Phosphate,  rock do . . 

General  merchandise,  machinery,  hardware,  etc do.. 

Lint  cotton, seed  cotton do.. 

Bough  rice do.. 


Total 


1891. 


Qnanti^. 


4,120,000 

100,000 

600 

7,800 

173,000 

0,150 

1,000 

1,000 


Yalae. 


137,500 

500 

1,800 

29,000 

820,000 

300,000 

140,000 

50,000 


1,378,800 


Aggregate  tons  of  freight  transported  through  Brickyard  Creek  during  the  vear 
was  ^;235  tons. 

Aggregate  tonnage,  value,  and  number  of  trips  of  vessels  passing  through  that  part  of  Beau- 
fort River,  South  Carolina,  known  as  Brickyard  Creek  during  the  year  1891. 


ITo. 


3 
16 

37 
20 

30 
3 
2 
1 

1 


Class. 


Passenger  boats 

Tugboats 

Dredges,  wash  boats,  lighters 

Coastwise  vessels 

Steam  pleasure  yacht 

Small  boats  from  2  to  50  tons 

Pilot  boats 

Revenue  cutter 

Buoy  tender 

Fish  Commission  boat 

Total 


Agnegste 
ton. 


000 

1,000 

6,000 

10,000 

250 

400 

100 

1,100 


19,750 


Aggregate 
valae. 


$40,000 
170,000 
280,000 
500,000 
203,000 
12,000 
10,000 

160,000 


1,875,000 


Aggre- 

fat«  num- 
»er  trips. 


140 

1,500 

5,600 

20 

15 

500 

75 

80 


7,780 


Five  thousand  passengers  passed  over  the  creek  during  the  year. 

Capt.  F.  V.  Abbot, 

Carps  of  Engineert,  U.  8.  A, 


W.  D.  Kiu&s. 


M  l6. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 


On  May  2, 1892,  two  wrecks  in  Quinby  Greek,  the  eastern  branch  of 
the  Eastern  Branch  of  the  Cooper  River,  were  rei)orted  to  me  as  being 
dangerous  to  navigation,  and  also  a  third  wreck  in  the  Eastern  Branch 
of  Cooper  River  not  far  below  the  mouth  of  Qainby  Creek,  The  matter 
was  reported  to  the  Chief  of  Engineers  and  an  allotment  of  $100  was 
asked  and  obtained  to  make  an  examination  looking  to  their  removal. 
This  examination  was  made  on  June  17, 1892.  All  three  wrecks  were 
found  to  be  obstructions  to  navigation  and  of  a  dangerous  character. 
It  is  estimated  that  they  can  be  removed  for  the  following  amounts,  viz : 
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The  lower  wreck  is  that  of  a  tugboat,  the  B.  F,  Huger^  past  which 
all  the  commerce,  rei>orted  in  the  appended  letter  of  Gapt.  John  Ball, 
is  carried.    It  can  be  removed  for  $160. 

The  second  and  third  wrecks  are  the  remains,  respectively,  of  a 
schooner  and  sloop,  and  past  them  the  commerce  to  and  from  Quinby 
Bridge  Landing  and  Quinby  Landing  is  carried.  The  schooner  can  be 
removed  for  $400  and  the  sloop  for  $200.  AU  three  wrecks  come  plainly 
under  the  provision  of  the  law. 


statistical  lettkr  of  captain  john  ball. 

Cooper  Ritsr  and  Quinby  Crebk,  South  Carolina^ 

Charleston^  S.  C,  July  i,  lS9fS. 

Dear  Sir  :  At  your  request  I  endeavor  to  give  yon  as  near  as  possible  the  amount 
of  freight  that  passes  uie  wrecks  reported  sometime  ago  in  Quinby  (Jreek^  viz : 
From  the  bridge  landing,  Quinby  Creek,  about  12,000  to  13,000  cross-ties,  valued 
at  $295  a  thousand.  Wood,  oak,  and  pine,  about  2,500  cords,  average  value,  $3  a 
cord.  Naval  stores,  2,500  barrels  rosin,  $2.75  to  $3.50  per  barrel.  ^Hiree  hundred 
casks  spirits  turpentine,  value  $15  a  cask.  Merchandise  up  to  l)ridge,  $10,000  to 
$12,000.  From  Huger's  bridge  and  Inabinet's  landings,  about  3,500,000  feet  of  lumber 
(by  boat),  2,500  barrels  rosin,  300  casks  spirits  turpentine,  500  cords  wood,  and  mer- 
chandise up  river.  $8,000  to  $10,000.  From  Quinby  landing,  wood,  2,500  to  3,000  cords, 
average  value,  $3  a  cord.  Cross  ties,  13,000,  at  $295  per  thousand:  merchandise  up 
river^  about  $500.  The  above  is  the  best  I  can  find  out^  and  hope  will  be  satisfactory. 
Respectfully,  youiB, 

John  Ball. 

Capt.  F.  V.  Abbot. 


v». 


i 


J 
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APPENDIX  N. 


IMPROVEMENT  OP  CERTAIN  RIVERS  AND  HARBORS  IN  GEORGIA,  AND 

OF  CUMBERLAND  SOUND,  GEORGIA. 


REPORT  OF  CAPTAIN  0.  M.  CARTER,  CORPS  OF  FyOIXEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1892,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Sayannah  Harbor,  Georgia. 

2.  Sayanoah  River,  Georgia. 

3.  Darien  Harbdr,  Georgia. 

4.  Altamaha  River,  Georgia. 

5.  Oconee  River,  Georgia. 

6.  Ocmulgee  River,  Georgia. 


7.  Brnnswick  Harbor,  Georgia. 

8.  Jekyl  Creek,  Georgia. 

9.  Cninberland  Sonnd,  Georgia. 

10.  Removing  sunken  vessels  or  craft  ob- 
structing or  endangering  uavigf^ 
tion. 


EXAMINATIONS  AND  SURVEYS. 

11.  Inside  route  between  Doboy  and  Sapelo,  Georgia. 

12.  Inside  route  between  SavaunaU,  Georgia,  and  Feriiandina,  Florida. 
18.  Brunswick  Outer  Bar,  Georgia. 


United  States  Engineer  Office, 

Savanndkj  Oa.,  July  i,  1892. 

General  :  I  have  the  honor  to  transmit  herewith  my  annual  report 
for  the  fiscal  year  ending  June  30, 1892,  npon  the  works  of  river  and 
harbor  improvements  then  in  my  charge. 

Very  respectfully,  your  obedient  servant, 

O.  M.  Carter, 
Captadny  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineer 8 J  U,  8.  A, 


Ni. 

improvement  of  savannah  harbor,  GEORGIA. 

Operations  for  imi)roving  this  harbor  have  been  carried  on  during 
the  last  fiscal  year  in  accordance  with  a  project  of  improvement  ap- 
proved by  the  Secretary  of  War  July  22, 1890,  and  printed  as  part  of 
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Appendix  O  1,  Annual  Report  of  the  Chief  of  Engineers  for  1890.  For 
a  special  history  of  past  work,  see  pages  1012-1023,  Annual  Eeport  of 
the  Chief  of  Engineers  for  1888,  and  the  annual  reports  of  the  same 
of&cer  since  that  date. 

OBiaiNAI.  CONDITION. 

In  1873,  before  the  work  of  improvement  was  inaugurated,  the  usual 
draft  of  vessels  navigating  the  river  at  high  water  was  14.5  feet.  The 
mean  rise  and  fall  of  the  tide  was  about  6.5  feet  at  the  city  of  Savannah, 
and  7  feet  at  the  mouth  of  the  river. 

PLAN  OF  IMPROVEMENT. 

The  plan  of  improvement  under  which  operations  have  been  carried 
on  during  the  last  fiscal  year  provides  for  the  establishment  of  a  chan- 
nel depth  of  26  feet  at  mean  high  water  from  the  city  of  Savannah  to 
the  sea.  The  mean  rise  and  fall  of  tides  varies  from  6.97  feet  at  Fort 
Pulaski  to  6.07  feet  at  the  barge  office  in  the  city  of  Savannah.  The 
principal  features  of  the  project  of  improvement,  which  is  printed  as  a 
part  of  Appendix  O  1,  Annual  Eeport  of  the  Chief  of  Engineers  for 
1890,  are: 

(1)  The  enlargement  of  Drakie  Cut. 

(2)  The  entire  or  partial  removal  of  King  Island. 

(3)  The  construction  of  a  deflecting  jetty  from  Argyle  Island. 

(4)  The  partial  removal  of  Marsh  Island  and  the  closing  of  the  chan- 
nel north  of  it. 

(5)  The  construction  of  a  training  wall  from  Marsh  Island  to  Kinsey 
Point  and  the  enlargement  of  the  river  near  there. 

(6)  The  construction  of  a  training  wall  at  Garden  Bank. 

(7)  Spur  jetties  or  bank  protection  in  the  Wrecks  Channel,  and  a 
deflecting  jetty  at  Mackay  Point. 

(8)  The  removal  of  a  portion  of  Dam  No.  16. 

(9)  The  closing  of  Duck  Puddle. 

(10)  The  construction  of  shore  protection  and  of  training  walls  be- 
tween the  wing  dams  in  North  Channel  from  the  Upper  Flats  to  the 
Oyster  Bed. 

(11)  The  construction  of  training  walls  extending  eastward  from 
Cockspur  Island  and  the  Oyster  Bed. 

(12)  Dredging  is  provided  for  between  the  Cross  Tides  and  Tybee 
Roads. 

The  estimated  cost  of  this  improvement  is  $3,500,000,  providing  funds 
are  regularly  and  adequately  supplied. 

Prior  to  1826  an  expenditure  of  about  $100,000,  raised  by  a  tax  upon 
shipping  entering  the  harbor,  was  made  under  the  direction  of  the  com- 
missioners of  pilotage  in  clearing  the  river  of  wrecks,  and  in  otherwise 
improving  its  condition,  and  between  1867  and  1871  an  expenditure  of 
$157,000  was  made  by  the  city  of  Savannah  in  dredging  on  the  shoals 
between  Cross  Tides  and  the  sea.  From  1826,  the  date  of  the  first 
appropriation  made  by  the  United  States  for  the  river,  up  to  the  date 
of  beginning  operations  according  to  the  26-foot  plan  of  improvement, 
appropriations  aggregating  $1,879,096.64  were  made  by  Congress  for 
the  work. 

SUMMARY  OP  OPERATIONS  PRIOR  TO  JULY  1,  1891. 

In  1872  the  United  States  Engineer  Department  resumed  charge  of 
the  improvement  of  the  harbor,  and  from  that  time  up  to  July  1, 1874 
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(since  i?]iicb  date  operations  have  been  carried  on  in  accordance  with 
the  22-foot  i>lan  of  improvement  described  on  page  1246,  Annual  Report 
of  the  Chief  of  Engineers  for  1890),  there  were  removed  from  the  chan- 
nel 6  vessels,  16  cribs,  and  1  sunken  lighter,  besides  166,498  cubic  yards 
of  material,  dredged  from  the  wrecks,  the  shoals  abreast  of  Elba  Island 
and  at  the  Oyster  Beds,  and  from  Tybee  Eiioll. 

Under  the  22-foot  project  the  following  work  has  been  accomplished : 

At  Gross  Tides  a  dam  has  been  constructed,  extending  from  the  rice 
dike  on  Argyle  Island  to  that  on  Hutchinson  Island,  with  the  object 
of  diverting  a  large  volume  of  water  at  ebb  tide  into  the  Front  River. 
This  dam  was  originally  designed  to  be  a  pile  struoture,  and  was  be- 
gun in  1876.  During  the  next  year  it  was  so  much  injured  by  a  freshet 
^at  work  upon  it  was  suspended.  In  December,  1878,  the  present 
dam  was  begun.  It  is  composed  of  log  and  brush  mattresses,  and 
brush  fe^cines  loaded  with  riprap  stone,  and  is  located  273  feet  above 
the  abandoned  pile  structure. 

As  soon  as  the  dam  was  brought  up  above  the  level  of  mean  low 
water  considerable  settlement  occurred,  due  to  scour  caused  by  the  ebb- 
tide overpour.  To  prevent  fiirther  scour  an  apron  of  log  mattresses 
was  placed  along  its  downstream  face,  and  the  dam  was  raised  in  1885 
with  brush  fascines  and  stone  to  the  level  of  high  water  by  building  on 
the  up-stream  side  of  the  crest,  utilizing  the  old  structure  as  an  addi- 
tional apron. 

Since  that  time  further  settlement  has  occurred,  and  the  work  has 
also  been  damaged  by  fishermen  and  other  parties  who  throw  large 
quantities  of  stone  off  the  dam  to  open  a  short  water  route  from  Back 
River  to  the  city  of  Savannah. 

About  70  linear  feet  of  the  old  Kings  Island  Jetty,  near  Cross  Tides, 
was  removed  in  188(M81  to  facilitate  the  flow  of  water  into  Front 
River. 

Three  wing  dams  were  constructed  in  1882-'83  for  the  improvement 
of  the  Garden  Bank  Shoal  in  front  of  the  city.  They  spring  from  Fig 
Island  and  contract  the  waterway  which  was  formerly  from  ^K)  to  1,050 
feet  in  width  to  about  560  feet.  A  short  spur  jetty  was  built  in  1883 
about  800  feet  above  the  lower  end  of  Fig  Island  to  regulate  the  ebb 
flow  from  Front  River  into  the  Wrecks  Channel. 

To  properly  confine  the  ebb  currents  in  the  Wrecks  Channel  a  train- 
ing wall  rising  to  mean  high  water  was  built  for  a  length  of  about  6,750 
feet  downstream  from  a  point  a  little  above  the  lower  end  of  Fig  Island, 
with  which  it  is  connected  by  a  return  work  160  feet  in  length. 

This  training  wall,  begun  in  1881,  and  extended  and  raised  at  inter- 
vals since  then,  runs  about  parallel  to  the  right  bank  of  the  river  and 
is  provided  on  the  channel  side  with  11  short  spurs  placed  at  right 
angles  to  the  axis  of  the  channel,  which  has  a  low-water  width  increas- 
ing from  680  feet  at  the  upper  end  to  880  feet  at  the  lower. 

Two  dams,  numbered  6  and  llj,  respectively,  and  designed  to  in- 
crease the  flow  of  water  in  the  main  channel,  were  built  in  1883  to  close 
lateral  channels  on  either  side  of  Barnwell  Island,  opposite  Fort  Ogle- 
thorpe. 

A  low-siU  dam,  designed  to  increase  the  ebb  flow  in  the  north  chan- 
nel, was  built  in  1881  across  the  south  channel  a  short  distance  below 
the  head  of  Elba  Island. 

A  wing  dam,  numbered  15,  was  built  in  1883  for  the  improvement  of 
the  channel  at  the  Obstnictions.  It  extends  eastward  from  Barnwell 
Island,  No.  3,  and  contracts  the  waterway,  which  was  formerly  about 
1,950  feet  in  width,  to  about  1,000  feet 
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Three  pairs  of  wing  dams  have  been  built  for  the  improvement  of  the 
crossing  at  the  Upper  Flats.  Those  numbered  4  and  23,  built  in  1883, 
constitute  the  upper  pair  and  are  situated  at  the  eastern  end  of  Spirit 
Island.  Those  numbered  6  and  25,  constituting  the  second  pd»ir,  and 
those  numbered  10  and  27,  constituting  the  third  pair,  are  situated  at 
distances  below  the  first  of  about  800  and  1,600  yards,  respectively. 

The  original  low- water  width  of  the  river  at  this  crossing  varied  from 
2,000  to  4,000  feet.  It  is  reduced  by  these  dams  to  1,050  feet  at  the 
upper  and  to  1,200  feet  at  the  lower  pair.  These  dams  rest,  with  the 
inner  ends  of  the  respective  pairs,  upon  opposite  banks  of  the  river, 
^th  the  exception  of  the  one  numbered  27,  between  whose  inner  end 
and  the  shore  there  is  a  gap  of  about  500  yards. 

Three  wing  dams  have  been  built  for  the  improvement  of  the  cross- 
ing at  the  Lower  Flats.  At  the  upper  end  of  this  crossing,  dams  num- 
bered 14  and  29  were  built  in  1883-'85.  They  spring  from  the  opposite 
banks  of  the  river,  and  contract  the  waterway  from  over  2,400  feet  to 
1,250  feet.  At  the  lower  end  of  this  crossing  a  partially  completed 
dam,  numbered  13,  was  built  in  1883.  It  springs  from  Islands  1  and  2, 
and  leaves  a  waterway  1,250  feet  in  width  between  its  outer  end  and 
the  opposite  shore  of  Jones  Island. 

The  lateral  channel  at  Philbricks  Cut,  Big  Gap,  and  Dutch  Gap  are 
closed  by  dams  built  in  1882. 

Two  pairs  of  wing  dams  have  been  built  for  the  improvement  of  the 
Long  Island  Crossing. 

Dams  numbered  26  and  33,  constituting  the  upper  pair,  were  built  in 
1885.  They  reduce  the  low-water  width  of  the  river  from  3,100  to 
1,300  feet.  Dams  numbered  28  and  35,  constituting  the  lower  pair, 
were  built  in  1886-'87  and  reduce  that  width  from  4,500  to  1,350  feet. 
The  inner  ends  of  these  dams  are  connected  with  the  shore,  with  the 
exceptioH  of  number  35,  between  whose  inner  end  and  the  shore  of 
Jones  Island  there  is  a  gap  of  500  feet. 

To  prevent  the  diversion  of  the  ebb  flow  from  the  main  ship  channel 
a  dam  numbered  31,  and  about  3,500  feet  in  length,  was  built  in  1885, 
to  close  the  old  channel  north  of  the  Oyster  Beds. 

For  the  improvement  of  the  channel  across  Tybee  Knoll,  a  training 
wall  extending  from  the  Oyster  Beds  eastward  a  distance  of  10,031  feet, 
was  begun  in  January,  1881).  Two  courses  were  completed  during  that 
fiscal  year,  and  during  next  year  the  third  course  was  extended  3,600.6 
feet,  and  an  additional  load  of  riprap  was  placed  on  the  entire  crest. 

All  of  the  structures  described  are  composed  of  log  and  brush  mat- 
trcvsses,  or  brush  fascines,  or  both,  loaded  with  riprap  stone.  In  their 
original  construction  and  the  repairs  which  it  has  been  necessary  to 
execute  up  to  July  1, 1890,  there  have  been  used  438,679.49  square  yards 
of  log  and  brush  mattresses,  165,853.28  cubic  yards  of  brush  fascines, 
05,353.58  cubic  yards  of  riprap  stone,  and  1,591.87  cubic  yards  of  shells, 
while  973  cubic  yards  of  stone  have  been  removed  in  repairing  the  Fig 
Island  training  waU. 

During  this  period  the  river  channel  was  widened  at  the  lower  end  of 
Fig  Island,  and  more  or  less  dredging  was  done  upon  the  various  shoals 
between  Cross  Tides  and  Tybee  Knoll.  Up  to  July  1, 1890,  the  total 
dredged  material  removed,  consisting  of  sand,  mud,  and  shells  amounted 
to  2,076,857.52  cubic  yards. 

Up  to  July  1,  1890,  the  total  expenditures  on  Savannah  Harbor  by 
the  United  States  since  1826,  including  outstanding  liabilities,  amounted 
to  $1,875,219.03. 

Under  the  present  project,  the  following  work  was  accomplished 
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prior  to  July  1,  1891:  The  Oyster  Bed  training  wall  was  extended 
1,984.1  feet,  making  its  total  length  12,016.1  feet.  In  addition  to  the 
stone  used  in  sinking  the  mattresses,  the  crest  of  the  training  wall  was 
heavily  loaded  with  riprap  stone,  being  brought  up  to  mean  low  water 
for  a  distance  of  7,000  feet.  There  were  used  72,178.4  square  yards  of 
log  and  brush  mattresses  and  26,100.6  cubic  yards  of  riprap  stone. 

For  the  protection  of  caving  banks  there  were  built  at  Elba  Island 
17  spur  dams  of  piles  and  brushy  aggregating  1,248.2  feet  in  length,  and 
at  Jones  Island  27  simitar  dams,  aggregating  2,845.8  feet  in  length. 
There  were  used  in  these  dams  1,131  piles,  12,114.17  cubic  yards  of 
brush  fascines,  and  315.93  cubic  yards  of  stone.  In  the  closing  dam  at 
Duck  Puddle,  532  feet  in  length,  there  were  used  276  piles,  6,218.99 
cubic  yards  of  brush  fascines,  and  778.39  cubic  yards  of  stone. 

In  the  southern  Elba  Island  training  wall  there  were  used  933  piles, 
7,492.41  cubic  yards  of  brush,  and  40  cubic  yards  of  stone. 

There  were  removed  by  dredging  from  the  various  shoals  between 
the  Ocean  Steamship  Company's  wharves  and  Tybee  KnoU  396,144.66 
cubic  yards  of  material. 

The  total  expenditures  under  the  present  project,  up  to  July  1, 1891, 
including  all  outstanding  liabilities,  amounted  to  $277,943.49, 

OPERATIONS  DURING  THE  FISCAL  YEAR  'ENDING  JUNE  30,  1892. 

Jetty  work  under  contrtict  with  ]VIr.  John  F.  Gaynor  was  continued 
until  August  11, 1891. 

There  were  placed  on  the  crest  of  the  Oyster  Bed  training  wall  683.77 
cubic  yards  of  stone. 

The  Elba  Island  and  Jones  Island  spur  dams  were  completed.  There 
were  placed  in  the  former,  1,067.44  cubic  yards  of  brush  fascines,  134,82 
cubic  yaffds  of  stone  ^  and  in  the  latter,  5,751.41  cubic  yards  of  brush 
fascines,  and  546.23  cubic  yards  of  stone.  In  the  southern  Elba  Island 
training  wall  there  were  used  340  piles,  12,623.97  cubic  yards  of  brush, 
and  570.03  cubic  yards  of  stone-  In  the  northern  Elba  Island  training 
waU  there  were  used  594  piles,  9,526.19  cubic  yards  of  brush,  and 
353.38  cubic  yards  of  stone. 

At  the  ends  of  the  Elba  and  Jones  Island  spur  dams  there  were 
driven  44  clusters  of  fender  j^iles. 

Dredging  under  contract  with  Mr.  P.  Sanford  Boss  was  continued 
until  JiSy  31, 1891.  There  were  removed  during  that  time  from  the 
channel  at  Tybee  Knoll,  35,506.2  cubic  yards  of  material.  On  the  27th 
and  28th  of  November,  1891,  some  lumps  were  dredged  from  the  chan- 
nel opposite  the  Savannah,  Florida,  and  Western  Eailway  wharves. 
This  work  was  done  in  open  market  at  the  lowest  price,  the  rate  being 
the  same  as  under  the  previous  contract.  There  were  removed  664.3 
cubic  yards  of  material. 

CONDITION  OF  WORK  JUNE  30,  1892. 

.  Oro88  Tides, — The  condition  of  this  work  is  about  as  described  in 
former  reports.  The  general  crest  is  now  at  an  average  height  of  1.5 
feet  above  mean  low  water. 

City  of  Savannah. — ^The  depth  of  water  between  the  Ocean  Steam- 
ship Company's  wharves  and  the  city  waterworks  shows  no  apprecia- 
ble change  during  the  year.  The  channel  across  the  shoal  near  the 
upper  rice  mill  has  maintained  its  depth  fairly  well.  There  are  consid- 
erable areas  over  18  feet  in  depth,  and  the  least  depth  in  the  channel 
is  16.2  feet  at  mean  low  water.  On  the  Garden  Bank,  opposite  the 
barge  office,  there  is  a  shoal  separating  the  15'ibot  areas,  and  carrying 
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a  minimum  depth  of  14  feet  at  mean  low  water.  Some  slight  dredging 
was  done  at  this  point  in  November,  1891.  The  Garden  Banjk  wing 
dams  are  in  good  condition. 

Wrecks  Channel, — ^There  is  a  gap  about  5  feet  deep  and  100  feet  long 
near  the  lower  end  of  the  Fig  Island  training  wall.  With  this  excep- 
tion the  work  is  in  good  condition,  and  shows  no  settlement.  The 
least  depth  in  this  channel  is  about  16  feet,  and  the  18-foot  curves  cover 
considerable  areas,  except  near  the  ui)per  end,  where  they  disappear. 
No  dredging  has  been  done  here  during  the  past  year. 

Obstructions. — Wing  Dam  15  is  in  good  condition,  but  the  head  of 
Elba  Island,  opposite,  is  cutting  badly.  No  work  has  been  done  here 
during  the  year.  In  the  channel  the  15'foot  areas  are  separated  at 
only  one  point,  where  a  depth  of  1 4.4  feet  is  found.  Elsewhere  the 
depth  is  firom  15  to  18  feet  at  mean  low  water. 

Uj^er  Flats. — ^The  wing  dams  and  training  walls  built  for  the  im- 
provement of  this  crossing  are  in  good  condition.  At  the  lower  end  of 
this  crossing:  where  the  dredging  was  done  in  1891,  there  is  at  one  point 
a  minimum  depth  of  16  feet.  Elsewhere  the  depths  exceed  18  feet  at 
mean  low  water. 

Lower  Flats. — All  of  the  wing  dams  in  this  locality  are  in  good  con- 
dition. In  the  channel  the  upper  and  lower  15-foot  areas  have  ap- 
proached each  other  since  the  year  1890,  and  between  them  is  now  a 
minimum  depth  of  14.2  feet  at  mean  low  water. 

Long  Island  Grossing. — ^The  wing  dams  at  this  crossing  are  in  good 
condition.  No  work  has  been  done  here,  but  the  channel  has  main- 
tained its  depth  and  the  18-foot  area  has  slightly  enlarged  since  1890. 
The  15-foot  area  is  continuous  throughout  the  channel  and  the  least 
depth  is  15.2  feet. 

Oyster  Beds. — Dam  31  is  in  good  condition.  The  channel  at  that 
point  has  been  well  maintained  during  the  year, 

Tyhee  Knoll. — The  Oyster  Bed  training  wall  is  in  good  condition. 
Dredging  on  the  Knoll  was  suspended  July  31, 1891.  During  that 
mouth  a  cut  from  45  to  135  feet  wide  and  about  3,180  feet  long  was 
dredged  on  the  lower  end  of  the  Knoll.  Tliis  cut  has  maintained  its 
depth  well  during  the  "year,  and  there  is  now  a  continuous  channel 
whose  depth  exceeds  15  feet,  except  at  the  bend,  where  a  depth  of  14.5 
feet"  at  mean  low  water  is  found. 

Slwre  protection. — Some  of  the  spur  dams  built  at  Elba  and  Jones 
islands  for  the  protection  of  the  caving  banks  have  been  slightly 
iiyured  by  passing  vessels.  They  have,  however,  been  very  successful, 
all  erosion  having  been  arrested,  and  the  spaces  between  their  heads 
are  rapidly  fllUng  up  with  silt. 

Closing  dams. — All  of  the  closing  dams  upon  the  river,  with  the  ex- 
ception of  those  at  Philbrick  Cut  and  Big  Gap,  are  in  good  condition. 
Some  breaks  have  taken  place  in  the  closing  dams  at  Philbrick  Cut  and 
Big  Gap,  which,  when  completed,  were  at  the  level  of  mean  high  wat^r. 
A  great  deal  of  stone  lias  been  thrown  off  those  dams  by  negro  fisher- 
man to  open  a  waterway  through  into  the  South  Channel,  and  these 
small  gaps  have  rapidly  enlarged  under  the  influence  of  storms.  All 
of  the  other  closing  dams  are  in  good  order,  although  they  have  settled 
slightly  in  some  cases. 

OOMMEEOB  AND  NAVIGATION. 

A  full  statement  and  discussion  of  the  commerce  of  Savannah  were 
given  in  my  last  annual  report,  to  which  I  respectfully  refer  for  details 
in  this  connection. 
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The  railroads  now  centering  in  Savannah  are  the  Charleston  and 
Savannah^  the  South  Bound,  the  Central  of  Georgia,  the  Sayannah, 
Americus  and  Montgomery,  and  the  Savannah,  Florida  and  Western. 
Eailroads  under  construction  are  the  Macon  and  Atlantic,  the  Middle 
Georgia  and  Atlantic,  and  Macon  and  Dublin. 

In  addition  to  the  railroads  the  Savannah  Biver,  navigable  as  far  as 
Augusta,  a  distance  of  202  miles  by  the  river,  for  boats  drawing  from  4 
to  5  feet,  affords  another  means  of  communication  with  the  interior, 
and  a  number  of  small  stesuners  and  sailing  craft  ply  the  waters  of  the 
inland  route,  along  the  a<\jacent  coast,  gathering  the  products  of  the 
sea  and  of  the  coast  plantations  for  trans-shipment  at  Savannah. 

These  avenues  of  commerce  bring  to  Savannah  the  cotton,  lumber, 
naval  stores,  and  farm  and  mineral  products  of  large  portions  of  the 
States  of  Georgia,  South  Carolina,  Florida,  Alabama,  and  Tennessee, 
as  well  as  other  classes  of  through  freights  from  the  west  and  north- 
west. 

Begular  lines  of  steamships  have  been  established  between  this  port 
and  Boston,  !N'ew  York,  Philadelphia,  and  Baltimore.  These  lines  com- 
prise a  total  of  12  steamships^  of  which  7  are  to  !N"ew  York,  2  to  Boston, 
2  to  Baltimore,  and  1  to  Philadelphia..  They  make  yearly  more  than 
400  voyages  and  carry  about  673,000  tons  of  freight. 

During  the  past  year  nearly  100  foreign  steamships,  with  an  aggregate 
tonnage  of  125,000  tons,  have  cleared  from  Savannah  for  foreign  ports 
with  cargoes  of  cotton  and  naval  stores. 

On  tJie  inland  waters  there  are  seven  small  steamers  plying  between 
SavannaJi  and  adjacent  ports,  making  annually  from  500  to  600  trips 
and  carrying  about  60,000  tons  of  freight,  valued  at  over  (4,000,000. 

The  steamships  mentioned  above  carry  nearly  one-half  of  the  exports 
from  Savannah.  A  larger  portion  is  carried  by  sailing  vessels,  of 
which  there  are  annually  about  525  clearances,  with  an  aggregate  tonnage 
of  about  260,000  tons.  Of  these  the  American  vessels  number  312,  with^ 
a  tonnage  of  about  132,000,  and  the  foreign  vessels  number  213,  with  a 
tonnage  of  128,000.  Practically  all  of  the  foreign  trade  is  carried  in  for-, 
eign  tK)ttoms. 

The  chief  articles  of  export  are  cotton,  lumber,  and  naval  stores,  of 
which  the  present  annual  shipments  may  be  given  in  round  numbers, 
as  follows:  Of  cotton,  1,140,000  bales:  of  lumber,  over  100,000,000  feet; 
and  of  naval  stoAs,  196,000  barrels  or  turpentine  and  770,000  barrels  of 
rosin. 

There  are  also  large  shipments  of  fruits  and  vegetables  to  northern 
ports  aggregating  over  1,000,000  packages  annually,  and  some  of  the 
phosphate  rock  fr[>m  the  Florida  mines  is  seeking  an  outlet  to  foreign 
X>orts  at  Savannah. 

The  total  annual  tonnage  of  the  port,  inward  and  outward  bound,  is 
over  2,000,000  tons,  and  the  annual  value  of  the  exports  alone  is,  in 
round  numbers,  $84,000,000.  The  total  annual  value  of  the  commerce 
of  Savannah  is  about  $153,000,000. 

Past  improvement  of  the  haroor  has  resulted  in  increasing  the  availa- 
ble depth  at  high  water  from  14.5  feet  to  from  21  to  22  feet.  The  increase 
in  the  value  of  exports  since  the  year  1873,  when  the  work  was  begun, 
is  proportional  to  the  cube  of  the  increase  in  the  depth  of  water  during 
the  same  period.  If  the  same  proportion  should  hold  till  a  depth  of  26 
feet  is  reached,  the  value  of  the  exports  alone  would  then  be  about 
$150,000,000.  The  annual  saving  in  freight  rates  alone,  due  to  the  in- 
creased depth,  amounts  to  more  than  the  total  sum  of  money  expended 

BWa  92 ^79 
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by  the  United  States  upon  the  harbor.    Bates  of  marine  insurance  have 
also  been  reduced. 


Table  I,—Cottan  receipts  at  Savannah  from  1872  to  1891, 


Season.  August  31  to  Seiitomber  1 — 


1872-73 
1873-'74 
1874-75 
1875-76 
1876-77 
1877-78 
1878-79 
3879-'80 
188()-'HL 
1881-'82 


Number 
bales. 


612, 704 
630. 3T2 
614,478 
523,244 
477, 435 
597, 449 
693,764 
741, 018 
889,383 
737, 056 


Seaaon,  August  31  to  September  1 — 


1882-'«3 
1883-'84 
]884-'85 
1885-'86 
1886-'87 
1887-'88 
1888-'89 
1889-'90 
1890-'91 


Number 
bales. 


817, 670 
655.749 
728,087 
803, 359 
804, 412 
892, 318 
828>168 
956,517 
1, 139, 560 


Tabus  II. — Steamship  lines. 


Lines. 


Ocean  Steamship  Co 

New  England  and  Savannah  Steamship  Co* 
Herchauts  and  Miners  Transportation  Co. . 
Ocean  Steamship  Co 


Savannah  to — 


Total 


New  York... 

Bost/on 

Baltimore — 
Philadelphia. 


Steamers. 


Voyages. 


7 
2 
2 
1 


12 


221 
56 
98 
34 


409 


Freight. 


471,393 
91, 112 
75, 426 
35,122 


673,053 


*  Controlled  by  Ocean  Steamship  Company. 
MISCELLANEOUS. 


The  work  is  located  in  the  coUection  district  of  Savannah,  Ga.    Savannah  is  the 
port  of  entry.    Amount  of  duties  collected  in  1891,  $56,714.50.     The  nearest  light- 
« nouses  are  those  upon  the  river,  and  Forts  Oglethorpe  and  Pulaski  are  the  nearest 
forts.  , 

•  It  is  desired  again  to  invite  attention  to  the  fact  that  the  work  has 
not  progressed  satisfactorily,  and  that  its  cost  has  been  much  increased 
owing  to  irregular  and  inadequate  appropriations.  Future  operations 
should  be  carried  on  simultaneously  throughout  the  whole  extent  of  the 
river,  and  to  secure  successful  and  permanent  result^  dredging  should 
be  accompanied  or  promptly  followed  by  contracting  works.  To  secure 
the  fullest  benefits  from  the  improvements  already  executed  and  in 
order  that  the  future  growth  of  the  port  may  not  be  seriously  retarded, 
it  should  be  enabled  to  furnish  an  outlet  for  the  rapidly  growing  com- 
merce brought  from  the  interior.  It  is  proposed  to  expend  any  fonds 
which  may  become  available  during  the  year  in  the  construction  of 
training  walls  and  in  dredging,  as  provided  for  in  the  project  for  secur- 
ing a  depth  of  26  feet  at  mean  high  water. 

A  vigorous  aud  an  economical  prosecution  of  the  work  will  be  possible 
only  with  regular  and  adequate  appropriations.  The  insufficient  and 
irregular  appropriations  of  the  past  have  rendered  satisfactory  progress 
impossible  and  have  increased  the  cost  of  the  work  in  some  instances 
as  much  as  100  per  cent.  The  sum  asked  for  during  the  next  fiscal  year 
is  $1,000,000.  The  most  desirable  and  satisfactory  results  can  not  be 
obtained  with  an  expenditure  during  the  year  of  a  less  amount. 

Since  the  existing  project  for  improving  Savannah  Harbor  was 
adopted  one  appropriation  of  $350,000  has  been  made  and  an  unex- 
pended balance  of  $4,035,05  transferred  from  a  former  appropriation* 
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The  total  expenditures  under  the  present  project  to  June  30, 1892, 
including  all  outstanding  liabilities,  were  $346,377.80. 

Money  statement 

Jnly  1,  1891,  bailee  unexpended '. $141,886.14 

June  30, 18&2,  amoant  expended  during^  fisoal  year 133, 322. 39 

July  1, 1892,  balance  unexpended 8, 563. 75 

JnJy  1,  1892,  outstanding  liabilities 906.50 

July  1,  1892,  balance  available ^ 7,657.25 

Amount  appropriated  by  act  approved  July  13, 1892 318, 750. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 326, 407. 25 

rAmount  (estimated)  required  for  completion  of  existing  project 2, 831, 250. 00 

lAmount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

J    30,  1894 , 1,000,000.00 

{Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
\    harbor  acts  of  1866  and  1867. 


COMMBRCIAX  STATISTICS. 


Cotton  statiatics  of  the  port  of  Savannah^  Ga.,  for  the  commercial  year  ending  August 

SI,  1891. 

[Compiled  by  J.  P.  Morrihow,  snperintendont  Cotton  Xzchaogo.] 


Kcceipta  from  Ail  aoiircos. 

Quantity. 

Weight. 

Yalne. 

TTp1mi4  -  -  -  ^ 

• 

BaUn. 
I,09:j,978 
45,830 

Poundi. 
540, 066, 988 
18,298,542 

$62,445,005 

Sea Iflland. ....    -   --- 

3.723.408 

• 

Total  ... 

1, 139, 608 

558,365,480 

56,168,413 

Exports  from  Savannah. 


CoBfltwiae 

Great  Britain 

France 

Other  continental  porta 

Hill  consumption  and  burnt. 
IU)shipped  to  interior 


Total 


Upland. 


BaU^. 

617,873 

106,395 

35,423 

433,544 

1,961 

600 


1,095,296 


Sea  Island. 


Balet, 

21,848 

20,062 

2,172 

200 


48,782 


Total  exports,  etc. 

Quantity. 

Weight. 

Value. 

TlnlAnd •«.. 

BoUi. 
1, 005. 296 
43,782 

Pound*. 
640,737,635 
17, 557, 457 

$52, 508, 890 

Sm Tjilftnd  -        .. -- 

3, 672, 611 

Tot^ 

1,139,078 

558, 305, 002 

56, 081, 501 

Foreign  exports : 

Upland bales. .  577, 023 

Sealshuia do...    22,434 


Coaatwine  exports : 

Upland ^... .bales..  517,373 

Sealflland do...    21,348 


Avera<:e  valuo  ]M'r  halo 

Upland 

beft  lalaod 


$47.04 
81.60 


Average  weight  perb.ile: 

Upland iN>unds..  493.52 

Seft  IsUod do....  401. U9 
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Arrival  and  clearance  of  veaaeh  and  oomme7-ce  at  Savannah,  Ga.f  from  January  1,  1873, 

to  December  SI,  189L 

AKRIVED. 


Foreign  ports. 

m 

CoaBtwUe. 

Total. 

®  jS 

Tear. 

American  v 

essels. 
Crew. 

Fo 
No. 

213 

reign  yob 
Tons. 

seU. 

No. 
463 

Tons. 

Crew. 

No. 
34 

Ton8. 

Crew. 

No. 

710 

Tons. 

Crew. 

• 

1873... 

381,595 

11.934 

16, 140 

383 

119.316 

2,999 

517, 051 

15.316 

FeeL 
17.50 

1874... 

418 

354, 700 

10,048 

66 

41,030 

847 

281 

182.  517 

4,232 

768 

578,247 

15,127 

17.60 

1875... 

370 

310.877 

10, 102 

67 

39,  H32 

781 

222 

145, 748 

3.290 

659 

495,923 

14,173 

17.50 

1876... 

355 

320,  015 

10.  :i48 

58 

40,  'J98 

987 

260 

169, 640 

3,865 

673 

530,496 

15,200 

17.75 

1877... 

333 

379. 826 

10,867 

54 

40,  948 

951 

287 

168.  247 

3,950 

674 

589.021 

15,768 

18.25 

1878... 

322 

385, 532 

10,688 

61 

45. 208 

576 

326 

235,  787 

5,814 

709 

666,527 

18,078 

18.50 

1879... 

319 

414. 794 

8.2:^5 

30 

21.994 

1,576 

279 

198.  040 

8,060 

628 

634,828 

12,634 

17.75 

1880... 

338 

446,  881 

9,996 

14 

7,724 

439 

244 

172,224 

3,533 

596 

626,829 

13,699 

18.33 

1881... 

383 

508, 422 

11,069 

21 

10, 729 

170 

254 

151, 463 

3,474 

658 

670,614 

14,780 

19.00 

1882... 

391 

544,488 

12,6a5 

11 

4,865 

237 

204 

115, 061 

2,718 

606 

666.374 

16,429 

19.00 

1883... 

380 

468, 226 

10.  659 

10 

4,115 

106 

160 

87, 020 

1,965 

550 

559, 366 

12,714 

18.25 

1884... 

388 

482, 917 

13,  7.35 

14 

5,632 

90 

287 

174, 676 

3,984 

689 

663,225 

17,835 

19.00 

1885... 

395 

403,610 

14, 622 

12 

5, 058 

116 

251 

163. 321 

3,416 

658 

668,980 

18,163 

20.75 

188e... 

393 

503,073 

14, 534 

10 

5. 952 

125 

268 

177, 229 

3,719 

671 

686.254 

18,438 

20.00 

1887... 

430 

543, 235 

15,127 

8 

2,725 

185 

231 

130. 136 

2,800 

669 

676,096 

17,987 

20.40 

1888... 

411 

539,676 

14, 907 

8 

3,560 

60 

229 

146, 075 

3,288 

648 

689,211 

18,306 

20.67 

1889... 

409 

561,463 

15,547 

12 

6,563 

HI 

309 

215, 885 

4,530 

730 

783,891 

20,231 

20.70 

1890... 

483 

717, 561 

19, 178 

9 

2,303 

69 

300 

193,263 

4,058 

792 

913, 217 

23,305 

20.00 

1891... 

484 

719, 328 

19, 014 

13 

4,778 

133 

325 

238,123 

4,790 

822 

962,229 

23,927 

20.00 

CLEARED. 


1873.. 

1874., 

1875.. 

1876. 

1877. 

1878. 

1879. 

1880. 

1881 . 

1882. 

1883. 

1884. 

1885., 

1886. 

1887.. 

1888., 

1889. 

1890. 

1891. 


466 

480 
319 
410 
400 
378 
365 
310 
:)69 
a50 
;t55 
360 
414 
378 
380 

:w2 

395 
452 
445 


398, 050 
407,  295 
234, 831 
361,999 
439, 370 
418.958 
442, 734 
4^14.  864 
508, 422 
.506. 213 
415.720 
452, 802 
.'V02. 773 
473, 134 
480.  o:»o 
ri07, 075 
540,  293 
663. 227 
076,  JK)0 


13, 749 

12.  748 
9, 376 

11,222 
12, 081 
10,475 

8, 8;i4 
10,108 
11.458 
11.917 

9,780 

13.  363 
14, 672 
13,912 
14. 167 
14,2.n 
15, 505 
18.815 
18,  2tM) 


65 

71 

72 

80 

65 

64 

36 

26 

22 

23 

10 

15 

2(^ 

3 

4 

8 

7 

14 

4 


30,102 

40, 397 

39. 31 1 

49. 483 

U,  829 

40.128 

24,  891 

12. 536 

13. 052 

9,155 

4, 115 

5. 634 

8, 722 

939 

078 

2,  .583 

l,32:i 

4. 087 

9,  9t>9 


660 

822 

804 

1.16;j 

1,060 

1,  255 

497 

271 

253 

205 

90 

131 

148 

24 

29 

63 

51 

101 

208 


224 

229 
195 
\m 
161 
260 
22;^ 
242 
261 
209 
165 
288 
228 
262 
269 
233 
307 
323 
339 


129,164 
145, 038 
128,086 
119,699 
103, 342 
18:1.  7.57 
156, 470 
168,255 
180. 579 
135,  375 
87,400 
194, 075 
154,  8.'i8 
194, 793 
202,  656 
167,  836 
226, 181 
248,  013 
271.067 


3,194 
3,437 
2.924 
2,827 
2,489 
5,375 
3,129 
3,446 
3,745 
.3,023 
2,015 
4,315 
3.344 
3.970 
4, 186 
3,  557 
4.601 
5, 078 
5. 429 


755 
780 
.586 
675 
626 
702 
624 
578 
652 
582 
530 
663 
662 
643 
653 

62:1 

711 

789 

788 


557, 316 
592,730 
452,228 
531,781 
587,541 
642,843 
624,095 
615,655 
702,053 
650.743 
607;  235 
652, 411 
666,353 
668.867 
68:i,364 
677, 494 
767, 747 
91.5.  327 
957, 876 


17.632 
17,007 
13,104 
15, 212 
15,736 
17, 105 
12,460 
13, 825 
15,4R6 
15, 145 
11,885 
17,809 
18,164 
17,906 
18,  :W2 
17,851 
20, 157 
24,054 
23, 837 


17.50 
17.50 
17.50 
17.75 
18.25 
18.50 
17.75 
18.33 
19.00 
10.00 
18.25 
19.00 
20.17 
.20.00 
20.00 


20.75 
20.75 


Capt.  0.  M.  Carter, 

Corp%  of  Engirt  eerSy  U,  S,  A* 


T.   F.   JOHNSf)N, 

CollicUfr. 


COMMERCE. 


Years. 

Value  of 
exports. 

Vahie  of 
iniporlH. 

Duties 
collected. 

Years. 

1 

Value  of 
exports. 

Value  of 
imports. 

Duties 
coI1eot«d. 

1877 

$32, 103, 853 
40,  028, 988 
40,901,421 
47.  836. 411 
58, 985.  901 
52, 004,  248 
.5:j,  915,  934 

$36,  307, 908 
42, 948, 465 
43, 064, 472 
45,  .522,  480 
48.716,iH}0 
45,9.V2.  105 
47, 099,  796 
49, 112,310 

$34,969.93 
23,  364.  35 
27,  778. 73 
78.  4.58.  41 

356,  5.50.  22 
01.148.70 
05.  245.  :J4 

1 
1885 

$48, 313, 216 
51, 033, 190 
54. 774. 082 
56. 435.  001 
62,  892, 429 
84.  584.  .326 
8:^.  307, 1.57 

$40,881,080 
51, 118, 524 
52, 659. 223 
53. 412, 920 
i>5, 062, 710 
08, 229, 825 
67  '2iK  000 

$45,161.40 
35,455.63 
48,837.12 
98, 213. 75 
68,815.54 
57, 642. 57 

1878 

1886 

1879 

1880 

1881 

:  1887 

1888 

Ih89 

IH'.W) 

1882 

1H8.3 

1891 

66, 714. 50 

1HX4 

40  4'J.'»,  r»13 

49.  147.  2.S 

1 

1 

APPENDIX  N — REPORT  OP  CAPTAIN  CARTER.      1253 

N  2. 

IMPROVEMENT  OF  SAVANNAH  KIVEK,  GEORGIA. 

The  Savannah  River  is  formed  by  the  junction  of  the  Tugaloo  and 
Keowee,  and  flows  in  a  southeasterly  direction  to  the  sea. 

A  detailed  descrii)tion  of  this  river  is  found  in  my  report  of  the  ex- 
amination and  survey  of  the  portion  above  Augusta,  printed  as  House 
Ex.  Doc.  Ko.  213,  Fifty-first  Congress,  first  session,  and  in  my  report  of 
the  survey  of  the  river  between  Augusta  and  Savannah,  dated  June 
30, 1890,  and  printed  as  Appendix  O  2,  Annual  Report  of  the  Chief  of 
Engineers  for  1590,  pages  132^^1363. 

For  a  special  history  of  past  work  see  page  1029,  Annual  Report  of 
the  Chief  of  Engineers  for  1888,  and  the  annual  reports  of  the  same 
officer  since  that  date. 

ORIGINAL  CONDITION. 

For  the  greater  part  of  the  year  the  river  is  navigable  for  steamboats 
drawing  from  4  to  5  feet  of  water,  but  during  the  low-water  season 
there  are  various  shoals  in  the  upper  portion  of  the  river  with  low- 
water  depths  of  not  more  than  about  3  feet.  The  chief  obstruction  to 
navigation  consists  of  sand  and  gravel  bars,  overhanging  trees,  snags, 
and  sunken  logs. 

PLAN  OF  IMPROVEMENT. 

The  plan  of  improvement,  as  outlined  in  my  report  of  June  30,  1890, 
provides  for  the  establishment  of  a  navigable  steamboat  channel  5  feet 
deep  at  ordinary  summer  low  wat^r  between  the  cities  of  Augusta  and 
Savannah. 

This  is  to  be  accomplished  by  (1)  removing  sand  and  ff ravel  bars; 
(2)  regulating  portions  of  the  river,  revetting  caving  bauKS,  and  clos- 
ing incipient  cut-ofts;  (3)  removing  snags  and  logs  from  the  channel 
and  overhanging  trees  from  the  banks  of  the  stream. 

The  cx)8t  of  the  improvement  is  estimated  in  round  numbers  at 
$332,000,  provided  fuiuls  are  regularly  and  a<lequately  supplied. 

« 

ft 

SUMMARY   OF  OPERATIONS  PRIOR   TO  JULY   1,    1891. 

The  first  apiKopriation  ever  made  for  the  Savannah  River  was  ex- 
pended on  a  snag  boat  built  for  use  upon  this  river  and  the  Altamaha. 
This  boat  began  work  upon  the  river  on  February  17, 1882,  and  has  been 
employed  at  intervals  since  that  date,  continuous  work  having  been 
impossible  on  account  of  insufficiency  of  funds.  Irregular  and  inade- 
quate appropriations  have  prevented  the  selection  of  the  most  snitable 
seasons  for  doing  work.  Then,  too,  the  boat  has  been  tied  up  for  mouths 
at  a  time  in  a  climate  where  decay  is  very  rapid.  As  a  result  numer- 
ous and  costly  repairs  have  had  to  be  made  which  would  not  have  been 
needed  had  the  boat  been  kc^pt  in  commission.  In  1889  the  boat  had 
become  rotten  and  unserviceable  and  was  rebuilt  at  Abbeville,  Ga., 
under  contract  with  Messrs.  M.  A.  Sweeney  &  liro.,  of  Jefferson ville, 
Ind.,  and  outfitted  at  Savannah.  In  all  the  boat  was  employed  08o  days 
upon  the  river  between  August:!  and  Savannah,  removing  during  that 
time  1  sunken  steamboat,  82  piles,  1,578  snags,  logs,  and  stumps,  and 
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4,935  overhaug:iug  trees,  besides  a  luiniber  of  wrecked  flats  and  a  num- 
ber of  other  minor  obstructions.  Many  of  the  obstacles  were  very 
large  and  troublesome,  and  their  removal  without  a  suitable  snag  boat 
would  have  been  impossible. 

In  1883-1885  wing  dams,  projecting  from  the  South  Carolina  bank, 
were  built  for  the  improvement  of  Gardner  Bar,  opposite  the  city  of 
Augusta,  contracting  the  low  water  way  from  650  to  350  feet.  In  the 
same  year  shore  protection  aggregating  in  length  1,375  feet  was  put  in 
at  eight  different  points  along  the  city  front.  Since  then  contracting 
works  have  been  constructed  at  Course  Bar,  Sand  Bar  Ferry,  and  Blue 
House  Bar,  situated  2,  4,  and  6  miles,  respectively,  below  the  city  of 
Augusta. 

At  Course  Bar  7  wing  dams  have  been  built,  3  on  the  right  bank  and 
4  on  the  left,  reducing  the  low-water  way  from  650  to  350  feet.  At  Sand 
Bar  Ferry  5  wing  dams  were  built,  1  on  the  right  bank  and  4  on  the  left, 
reducing  the  low-water  way  from  650  to  400  feet,  and  in  1889  two  addi- 
tional wing  dams  were  constructed  on  the  right  side  of  the  river  and  the 
old  work  was  raised  and  repaired,  reducing  the  low- water  width  to  350 
feet. 

At  Blue  House  Bar  7  wing  dams  were  built,  4  on  the  right  bank  and 
3  on  the  left,  reducing  the  width  of  the  low-water  way  from  650  to  400 
feet.  In  1889,  the  channel  having  shifted,  a  new  dam,  580  feet  long, 
was  constructed,  springing  from  the  right  bank,  and  three  additional 
short  spurs  were  built  on  the  left  bank.  Portions  of  the  old  dams  were 
removed  and  the  resulting  low-water  channel  was  350  feet  in  width. 

These  various  works  have  been  built  of  brush  fascines,  loaded  with 
gravel  and  riprap  stone.  In  their  construction  there  have  been  used  a 
total  of  17,619.61  cubic  yards  of  brush  fascines  and  9,424.09  cubic  yards 
of  gravel  and  stone. 

AH  work,  with  the  exception  of  that  done  by  the  snag  boat,  has  been 
done  by  contract. 

Up  to  July  I.  1891,  the  total  expenditures  for  the  work,  including 
outstanding  liaoilities,  amounted  to  $100,891.43,  including  $2,500  re- 
ceived from  other  appropriations  for  use  of  snag  boat. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

Active  operations  during  the  fiscal  year  consisted  in  constructing, 
under  contract  of  September  ^,  1891,  with  Mr.  John  P.  Gay  nor,  7  spur 
dams  of  brush  fascines  and  stone  for  the  protection  of  the  caving 
banks  on  the  Georgia  side  of  the  river  below  the  city  of  Augusta  and 
in  repairing  some  of  the  old  dams  at  Gardner  Bar, 'Course  Bar,  and 
Sand  Bar  Ferry.  The  caving  of  the  banks  threatened  to  widen  the 
river  excessively  at  this  point,  and  large  quantities  of  the  eroded  mate- 
rial were  deposited  on  the  troublesome  bars  below  to  their  serious 
detriment.  The  work  done  has  thus  far  siicxjessfully  prevented  further 
damage  of  this  nature.  Work  was  begun  October  5  and  ended  Novem- 
ber 20, 1891,  the  funds  available  having  been  exhausted.  There  were 
used  in  the  new  dams  2,179.26  cubic  yards  of  brush  fascines  and  1,382.73 
cubic  yards  of  stone,  and  in  the  repairs  to  the  old  dams,  2,682.16  cubic 
yards  of  brush  fascines  and  1,969.73  cubic  yards  of  stone,  making  a 
total  of  4,861.4  cubic  yards  of  fascines  and  3,352.47  cubic  yards  of 
stone. 

CONDITION  OF  WORK  JUNE  30,   1892. 

The  depth  of  water  along  the  city  wharves  at  Augusta  is  ample. 
The  spur  dams  at  Gardner  Bar,  opposite  the  city,  are  now  in  good 
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condition,  tlie  breaks  in  them  having  been  repaired  during  tlie  past 
year  and  tiieir  crests  raised  to  a  uniform  height  of  about  2  feet  above 
summer  low  water.  The  spars  designed  to  protect  the  river  bank  below 
the  city  of  Augusta  are  in  good  condition  and  have  thus  far  accom- 
plished their  purpose.  Two  of  the  dams  at  Course  Bar  and  two  at 
Sand  Bar  Ferry  were  also  repaired  and  brought  to  a  li6dght  of  about  2 
feet  above  Mow  water  during  the  past  year.  All  the  dams  at  these 
points  are  now  in  good  condition  and  the  depth  of  water  on  the  shoals 
is  about  6  feet.  The  dams  at  Blu0  House  Bar  remain  aa  described  in 
my  last  annual  report.  Though  damaged  to  some  extent,  they  still 
fulfill  their  object  and  maintain  a  sufficient  depth  on  the  shoal.  At  the 
Port  Royal  and  Augusta  Railway  bridge  the  main  current  anUj^best 
channel  pass  to  the  left  of  the  draw  opening,  thus  rendering  it  dillicult 
for  boats  to  pass  through,  since  their  approach  is  at  an  angle  with  the 
direction  of  the  current. 

No  snags  have  been  removed  during  the  past  fiscal  year.  A  freshet, 
which  reached  a  height  at  Augusta  of  36.7  feet  on  the  gauge,  and  a  long 
period  of  high  water  have  occurred  since  snagging  operations  were 
suspended,  bringing  into  the  river  a  number  of  snags  and  logs  that 
should  now  be  removed. 

COMMERCE   AND  NAVIGATION. 

A  detailed  statement  of  the  sources  whence  the  commerce  of  this 
river  is  derived,  of  its  value,  and  of  the  probable  effect  of  the  comple- 
tion of  the  works  of  improvement  is  given  in  my  report  on  the  survey 
of  the  river,  dated  June  30,  1890,  and  printed  as  part  of  Appendix  O  2, 
Annual  Report  of  the  Chief  of  Engineers  for  1890. 

Prior  to  the  inauguration  of  the  works  of  improvement  the  commerce 
of  the  river,  especially  in  the  way  of  through  shipments,  was  unimpor- 
tant, as  the  condition  of  the  channel  rendered  navigation  uncertain  and 
unsafe. 

The  improvement  of  the  river  has  been  accompanied  by  a  steady  in- 
crease in  the  volume  of  river  traffic  and  by  a  decrease  in  the  rates  of 
freight,  both  of  which  are  more  than  commensurate  with  the  expendi- 
tures involved.  In  facjt,  the  annual  commerce  has  increased  at  the 
rate  of  $10  for  every  dollar  expended  by  the  United  States  and  freight 
rate^  have  been  reduced  about  20  per  cent. 

The  exports  from  the  river  valley  are  mainly  cotton,  naval  stores, 
lumber,  and  wood,  while  the  imports  are  fertilizers,  camp  and  mill 
supplies,  cotton-ties  and  baggiirg,  and  manufaetured  articles.  Three 
or  four  steamers  are  engaged  in  the  river  traffic,  carrying  annually 
about  39,000  tons  of  freight,  valued  at  $2,340,000.  In  addition  to  the 
freights  carried  by  the  various  steamers,  the  river  valley  affords  logs, 
hewn  and  sawed  timber,  spars,  and  cord  wood.  The  timber  ife  rafted 
down  tlie  river.  A  large  portion  of  the  cord  wood  is  lightered  to  Sa- 
vannah, while  the  remainder  is  used  as  fuel  by  the  river  botits.  The  hard 
wood  sawed  and  the  shingles  split  along  the  river  are  shipped  to  Sa- 
vannah by  boat.  It  is  estimated  that  about  23,000  tons  of  logs,  timber, 
and  cord  wood,  valued  at  about  $80,000,  are  annually  rafted  or  lightered 
to  Savannah  and  other  places  along  the  river.  This  makes  the  total 
annual  shipments  of  the  Savannah  River  62,000  tons,  valued  at 
$2,420,000. 

It  is  almost  impossible  to  obtain  accurate  statements  of  the  annual 
commerce  on  the  river,  as  the  figures  furnished  by  the  steamer  agents 
are  nothing  more  than  estimates,  and  those  who  might  and  ought  to 


1256       REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

be  able  to  collate  and  furnish  satisfactory  and  true  figures  seem  disin- 
clined to  do  so.  It  is  believed  that  the  figures  herein  given,  when  not 
specific,  are  close  approximations  to  the  true  values. 

MISOELLANEOUS. 

The  work  is  located  in  the  collection  district  of  Savannah,  Oa.  Stfvannah  is  the 
nearest  port  of  entry.  Amount  of  duties  coHected  in  1891,  $56,714.50.  Forts  Ogle- 
thorpe and  Pulaski  are  the  nearest  forts  and  the  nearest  light-houses  are  those  upon 
the  river  below  Savannah. 

Since  the  existing  project  for  improving  the  Savannah  Eiver  was 
adopted  one  appropriation  of  $25,000  has  been  made  and  an  unexpended 
balance  of  $19.91  transferred  from  a  former  appropriation. 

The  total  expenditures  under  the  present  project  up  to  June  3^,  1892, 
including  all  outstanding  liabilities,  were  $24,076.75. 

It  is  proposed  to  expend  any  available  funds  and  any  firnds  that  may 
become  available  during  the  year  in  the  removal  of  obstructions,  in  the 
construction  of  works  of  shore  protection,  and  in  the  improvement  of 
shoals  in  the  river,  according  to  the  plan  contained  in  my  report  of 
June  30, 1890. 

The  sum  of  $75,000  can  be  advantageously  and  economically  expended 
during  the  coming  year. 

No  permanent  improvement  can  be  effected,  as  new  obstructions, 
caused  by  snags  and  logs,  form  during  every  high-water  season.  They 
should,  however,  become  fewer  in  number  each  year.  Prom  $3,000  to 
$5,000  will  be  required  for  the  annual  maintenance  of  the  completed 
work. 

Money  statement. 

July  1,  1891,  balance  unexpended $17,606.67 

June  30, 1892,  amount  expended  during  fiscal  year 16, 665. 51 

July  1, 1892,  balance  unexpended 943. 16 

Amount  appropriated  by  act  approved  July  13, 1892 35, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 35, 943. 16 

{Amount  (estimated)  required  for  completion  of  existing  project 272, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894    75, 000. 00 
Submitted  in  compUance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  prapoeaU  for  conetrticting  and  repairing  wing  daina  and  shore  protection  in 
ike  Savannah  River  below  Augusta,  Ga.,  opened  on  August  1,  1891,  by  Capt,  O.  M, 
Carter,  Corps  of  Engineers, 


No. 


1 
2 
8 


Kame  and  address  of  bidder. 


JaAob Friday,  Charleston,  S.C 

Samnel  W.  Skinner  and  Thomas  E.  WallACe,  Wilmington,  K.  G 
John  P.  Gaynor*,  Fayetteville,  N.  Y 


Price  for- 


Maitresses. 


Chi,  yd. 
$1.61 
2.10 
1.29 


Stone. 


Cu.yd, 
$3.16 
3.10 

2.e» 


*Bid  recommended  for  acceptance,  be  being  the  lowest  responsible  bidder  for  the  best  and  most 
snitable  services. 


Amount  available,  about  $15,000. 
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report  of  mr.  f.  c.  armmrono,  ahsihtant  knoixekr. 

United  States  Kkgineer  Office, 

Savannah,  (ia.,  February  15 j  1892, 

Captain:  I  hare  the  honor  to  Bubmlt  the  following  report  of  snagging  oporationa 
on  the  Savannah  River,  Ga.,  for  the  fiacal  year  ending  June  30,  1892: 

No  Bnag  work  has  been  done  since  June  1,  1891,  on  account  of  lack  of  fundfl,  and 
there  are  still  large  numbers  of  troublesome  obstructions,  which  were  especially  ho 
for  some  weeks  this  last  fall,  when  the  river  was  at  its  lowest  stage. 

A  number  of  complaints  has  been  made  by  steamboat  men;  but  in  some  cases  they 
were  due  to  the  exceptionallv  low  water.  The  master  of  the  steamer  Katie  stated 
that  he  reached  the  clay  reef  below  Canoe  Gut  (194),  but  could  not  pass  it.  Hereto- 
fore steamboats  have  passed  this,  but  were  troubled  by  shoal  water  above^Canoe  Ciut. 

Kings  Creek  (114-116)  will  need  continuous  attention  for  some  time  oV  until  it  is 
of  suflicient  size  to  carry  the  full  volume  of  the  river.  Every  year  the  ohL  river 
becomes  shallower  and  a  corresponding  increase  is  made  in  the  volume  carried  by 
Kings  Creek.  The  result  is  a  continuous  caving-in  of  Kings  Creek  and  continuous 
work  for  the  snag  boat. 

When  work  is  resumed,  the  snag  boat  should  remove  the  worst  obstructions  over 
the  entire  length  of  river  and  then  devote  attention  to  the  bad  localities.  A  list  of 
such  places  can  be  made  while  making  the  first  run. 

The  only  accident  due  to  snags  was  the  sinking  of  the  Katie  at  Bay  Bush  Point 
(31),  and  in  this  case  the  boat  was  not  in  its  usual  channel. 
Very  respectfully,  your  obedient  servant^ 

P.  C.  Armstrong, 
AM9i4tani  Engineer, 

Capt.  O.  M.  Carter, 

C&rp8  'of  Enyineeri,  U.  8.  A, 


N3. 

IMPROVEMENT  OF  DARIEN  HARBOE,  GEORGIA. 

About  12  miles  above  the  town  of  Darien,  the  Altainaha  Eiver  di- 
vides into  several  branches.  The  northerly  main  branch  forms  the 
Darien  River.  That  portion  of  Darien  liiver  between  Darien  and  Do- 
boy  Sound  is  known  as  Darien  Harbor. 

Operations  for  improving  this  harbor  have  been  carried  on  in  accord- 
ance with  a  project  of  improvement  submitted  to  the  Chief  of  Engineers 
by  Gen.  Gillmore,  tlie  ollicer  then  in  charge,  dated  .January  30, 1885, 
and  printed  as  Appendix  N  16,  Annual  Rei)ort  of  the  Chief  of  Engineers 
for  1885. 

ORIGINAL  CONDITION. 

Darien  Harbor  is  at  seven  points  and,  covering  a  total  distance  of  9.7 
miles,  more  or  less  obstructed  by  shoals  with  nunimuni  low- water  depths 
on  them  of  from  6.3  to  10.6  feet.  The  reaches  between  these  shoals  have 
nowhere  less  than  12  feet  depth  at  mean  low  water.  The  mean  rise  and 
fall  of  tide  in  the  river  are  about  6.5  feet. 

PLAN  OF  IMPROVEMENT. 

The  plan  of  improvement  contemplates  the  establishment  of  a  navi- 
gable channel  between  Darien  and  Doboy  with  a  minimum  low- water 
depth  of  12  feet.  This  is  to  be  accomplished  by  dredging  to  a  minimum 
depth  of  12.5  feet  and  by  the  construction  of  wing  dams  at  live  of  the 
shoals  for  maintaining  the  depth  of  tlie  improved  channel. 

The  estimated  cost  of  the  improvement  is  $170,000. 
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Five  of  the  shoals  at  Darieii  Harbor  were  temporarily  improved  by 
dredging,  in  1879,  by  means  of  an  appropriation  of  $8,000,  made  by  act 
of  Congress  approved  June  18,  1878. 

The  first  work  under  the  present  project  was  done  under  a  contract 
for  dredging  executed  on  May  5, 1891,  with  Mr.  P.  Banford  Ross.  Work 
was  begun  June  11, 1891,  at  Shoal  No.  3,  below  Pico  Cut.  There  were 
removed  up  to  July  1, 1891, 13,194.6  cubic  yards  of  material. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

Dr^ging  under  the  existing  contract  with  Mr.  P.  Sanford  Boss  was 
continued  until  November  13,  1891,  when  the  funds  available  for  the 
work  were  exhausted. 

There  were  removed  during  the  year  from  the  various  shoals  73,445.6 
cubic  yards  of  material. 

CONDITION  OP  WORK  JUNE  30,  1892. 

When  dredging  was  discontinued,  November  13, 1891,  cuts  had  been 
made  through  four  of  the  shoals  in  the  harbor.  The  excg.vation  was 
carried  to  an  average  depth  of  12  feet  at  mean  low  water.  An  examina- 
tion of  these  cuts  was  made  during  the  month  of  May,  1892.  At  Shoal 
No.  4  the  cut  was  536  feet  long  and  60  feet  wide.  Its  depth  is  now 
from  10.5  to  12  feet  at  mean  low  water.  At  Shoal  No.  3  a  cut  about 
2,700  feet  long,  and  from  30  to  90  feet  wide,  was  dredged.  The  depths 
here  have  held  fairly  well  and  vaty  from  10  to  12  feet.  A  number  of 
logs  were  found  in  and  near  the  channel.  The  cut  at  Shoal  No.  2  is 
1,700  feet  long  and  from  30  to  60  feet  wide.  In  this  cut  the  depth  is 
now  nowhere  less  than  11  feet  at  mean  low  water.  At  Shoal  No.  1^  a 
single  cut  30  feet  wide  and  2,993  feet  long  was  excavated.  Its  depth  is 
now  from  11  to  13  feet  throughout.  There  were  formerly  on  these  ^hoaJs 
depths  of  from  7  to  9  feet. 

COMMERCE  AND  NAVIGATION. 

The  commerce  of  Darien  is  entirely  dependent  upon  water  carriage, 
It  consists  principally  of  shipments  of  lumber,  timber,  naval  stores, 
and  rice,  which  are  brought  down  the  Altamaha  from  the  region  bor- 
dering that  river  and  its  tributaries.  But  little  cotton  seeks  an  outlet 
at  this  port.  The  total  annual  trade  amounts  to  about  125,000  tons, 
valued  at  $1,500,000,  the  freight  on  which  is  about  $600,000. 

The  outlet  of  Darien  Harbor  is  by  way  of  Doboy  and  Doboy  Bar, 
but  the  shoaling  of  the  latter  renders  the  entrance  of  deep-draft  ves- 
sels impossible,  and  much  of  the  timber  that  would  otherwise  be  shii>ped 
from  Darien  is  now  rafted  to  Sapelo  and  St.  Simons,  at  an  increased 
cost  of  about  26  cents  per  1,000  feet.  *  These  shipments,  amounting  an- 
nually to  about  20,000,000  feet,  are  not  included  in  the  Darien  exports, 
although  it  all  passes  through  the  harbor. 

There  is  also  a  large  number  of  small  sailing  craft  carrying  rice,  fish, 
vegetables,  etc.,  plying  on  the  inland  waters  around  Darien, 'and  on 
the  inland  route  there  are  two  steamers  per  week  to  Savannah  and 
eight  steamers  per  week  to  Brunswick. 
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MISCELLANEOUS. 

The  work  is  situated  In  the  oolloction  district  of  Brnnswick,  Ga.  Darien  is  the 
nearest  port  of  entry.  Duties  collected  in  1891,  none.  Sapelo  Light  is  the  nearest 
light'hoase  and  Forts  Oglethorpe  and  Pulaski  are  the  nearest  forts. 

By  act  of  Congress  approved  June  18,  1878,  an  appropriation  of 
$8,000  was  made  lor  this  work. 

Since  the  existing  project  for  the  improvement  of  Darien  Harbor  was 
adopted,  in  1885,  one  appropriation  of  $25,000  has  been  made  for  this 
work.  The  totaJ  expenditures  under  the  present  project  of  improve- 
ment to  June  30,  1892,  including  all  outstanding  liabilities,  were 
$24,321.97. 

It  is  proposed  to  exx>end  the  fiinds  on  hand  and  any  that  may  be- 
come available  during  the  year  in  the  removal  of  the  shoals  by  dredg- 
ing and  in  the  construction  of  works  of  contraction  in  accordance  with 
the  existing  project. 

The  sum  of  $100,000  can  be  economically  and  advantageously  ex- 
pended during  the  coming  year. 

Money  statement 

July  1, 1891,  balance  unexpended $23, 164. 27 

June  w,  1S&2,  amount  expended  during  fiscal  year 22, 431. 24 


July  1, 1892,  balance  unexpended . . 
Jnly  1, 1892,  outstanding  liabilities 


733.03 
55.00 


Jnly  1, 1892,  balance  available 


678.03 


Amount  appropriated  by  act  approved  J  uly  13, 1892 *. 25, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 25, 678. 03 


'Amount  (estimated)  required  for  completion  of  existing  project 120, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  endi  ne  J  uuo  30, 1894  100, 000. 00 
'^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Arrivals  and  clearances  of  vessels  at  Darien,  Georgia,  from  Jaunary  1, 1876,  to  December 

SI,  1891. 


ARRIVED. 


Year. 


1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 


77 

65 

104 

01 

5H 

66 

101 

117 

95 

«1 

78 

108 

127 

18.") 

1 145 

161) 

137 


Coastwise. 


No.    Tons. 


28,053 
23, 105 
24,827 
29. 264 
23, 275 
21,539 
40,619 
48.208 
38. 173 
34, 412 
27.763 
44,  .389 
57,  035 
76,645 
69.763 
m,  0.58 
56,  818 


Crew. 


647 

611 

1,257 

641 

487 

489 

849 

999 

815 

714 

691 

852 

1, 059 

1.  .558 

1, 341 

1, 1.58 

1,121 


Foreign  ports. 


American  TesseLs. 


No. 


3 
2 
3 

1 
3 

1 


2 
2 


5 
1 
7 
5 
6 


Tons. 


674 
1,  051 
l,19fl 

688 
1,220 

453 


606 
652 


2,349 

402 
4,349 
1,9M 
2,377 


Crew. 


22 
20 
25 
13 
29 
9 


16 
16 


45 
9 

62 
41 
46 


Foreign  vessels. 


No. 


92 

124 

99 

126 

115 

134 

162 

00 

93 

92 

80 

42 

26 

01 
2H 
24 


Tons. 


47,  600 
70.368 
50,913 
60,109 
57. 710 
08,  072 
84,457 
51,  421 
40,290 
50. 178 
42,  .587 
20.  772 
13.023 
13. 423 
19.837 
1.086 
17,853 


Crew. 


1,198 

1,897 

1,231 

1,628 

1,407 

1,608 

1,991 

1, 155 

1,135 

1,133 

975 

483 

298 

273 

453 

308 

308 


No. 


169 
189 
1206 
189 
176 

2o: 

166 

208 

188 

175 

160 

1.50 

11.58 

1 208 

1213 

202 

\67 


Total. 


Tons. 


75,663 
93,  473 
106,  414 
90,424 
82,184 
90, 270 
126, 295 
100,  082 
87,  963 
85,193 
71,002 
65,161 
72,407 
91, 470 
93, 949 
61, 108 
77,048 


Crew. 


1,845 
2, 508 
2,510 
2,289 
1.919 
2,140 
2,869 
2,163 
1,950 
1,863 
1,673 
1,335 
1,402 
1,840 
1,856 
1,507 
1,478 


I 


O 

Ft. 
22 
21 
20 
20 
19i 
19i 
19» 
19 
19 
19 
18* 
19 

■  •  *  • 

184 

13* 
18* 


1260      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

Arrivals  and  clearances  of  ressela  at  Darien,  Georgia,  etc. — Continued. 

CLEARED. 


Year. 


1875 
1876 
,1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 


No. 


22 
39 
44 

28 

40 

.55 

80 

93 

66 

59 

46 

93 

126 

155 

155 

171 

127 


Coastwiae. 


Tons. 


12, 214 
9,300 
13,209 
7,842 
14, 052 
17,076 
28,492 
34,098 
25,019 
20,637 
16,649 
38,295 
55.592 
64,749 
63,347 
58,810 
63,880 


Crew. 


328 

270 

314 

181 

301 

393 

617 

709 

510 

457 

339 

719 

1,016 

1,318 

2,091 

1,174 

1,031 


ForeigQ  ports. 


American  > 

-easels. 

Foreign  vc 

No. 

1 
Tons. 

Crew. 

No. 

Tons. 

11 

4,055 

97 

104 

55. 759 

4 

1,563 

32 

180 

87.489 

4 

842 

21 

169 

92, 795 

6 

3,000 

62 

149 

83,385 

7 

2,765 

57 

125 

65,433 

7 

3,589 

72 

168 

84,172 

8 

3,120 

7C 

184 

96.353 

6 

1,962 

46 

115 

63,526 

9 

8,533 

72 

108 

66,411 

11 

3,977 

86 

119 

66,337 

8 

3,354 

62 

98 

62,742 

10 

8,682 

80 

50 

24,376 

12 

1,144 

17 

16 

8,612 

2 

638 

16 

36 

23,742 

6 

4,833 

66 

46 

26,488 

8 

972 

28 

31 

16,569 

8 

896 

20 

26 

18,006 

Crew. 


1,372 

2,263 

2,154 

1,947 

1.538 

2,016 

2,164 

1,484 

1,340 

1,478 

1,198 

664 

189 

453 

528 

336 

256 


No. 


137 
223 
217 
183 
172 
280 
272 
214 
183 
189 
152 
163 
144 
193 
207 
205 
156 


Total. 


Tons. 

Crew. 

72,028 

1,797 

98,342 

2,565 

106,846 

2,489 

94,236 

2,190 

82,250 

1,896 

194,837 

2,481 

126  966 

2,851 

99,686 

2,189 

84,963 

1,931 

90,961 

2,020 

72,746 

1,609 

66,368 

1,363 

66,700 

1,222 

89,029 

1,786 

94,168 

2,685 

76,361 

1,533 

72,792 

379 

■3 


0) 

u 


22 
21 
20 
20 

^ 

19 
19 
19 

18* 
19 

>  •  •  • 

19 


Timber  shipments  from  port  of  Darien,  Ga,,  from  January  1, 1875,  to  Decemher  SI,  1891, 


,               Foreign. 

Coastwise. 

Totia. 

Year. 

SaperliciaL 
feet. 

Valne. 

Saperflcial 
feet. 

Value. 

Superficial 
feet. 

Value. 

1875 

41, 447, 024 
60, 762, 000 
64,378,000 
69, 607, 124 
47, 217, 818 
74, 612, 620 
66, 420, 876 
36,639,379 
42,386,000 
60,656,000 
40. 101, 000 
19,960,000 
12, 023, 611 
17, 975, 371 
20,772,265 
10,962,017 
13,785,333 

$557,524 
736.099 
776,856 
716,365 
666,613 
896,350 
785,050 
439,672 
608.620 
607,872 
601,262 
219,500 
138. 476 
215, 705 
237, 652 
140, 746 
274,674 

10, 992,  600 
8, 370, 000 
11, 888, 100 
7,057,800 
12, 640, 800 
15, 368,  500 
25, 642,  800 
30, 688,  200 
22, 517, 100 
18.573,300 
14, 984, 100 
24,465,000 
60, 349,  600 
66, 998, 200 
50, 607, 660 
68,223,083 
46,619,707 

$181,377.00 

138. 105.  00 
196, 153. 66 
116, 453.  70 
208,672.20 

'     253, 578. 60 

423. 106.  20 
606,355.30 
371,532.16 
306,459.45 
247, 937. 65 
661,440.00 
912, 2*20. 00 

1,121,960.00 
760, 144. 00 
949, 762. 00 
910,718.10 

52, 439, 624 
69.132,000 
76, 266, 100 
66. 754, 924 
69,804.618 
89,981,020 
91, 063, 676 
67, 327, 579 
64, 902, 100 
60,229.300 
65,085,100 
54, 425, 000 
62, 373, 211 
83, 975, 571 
71,449,865 
79, 185, 700 
69,305,040 

$738,901.00 
873,204.00 
973. 000. 66 

1876 

1877 

1878 

832. 818. 70 

1879  

775. 285. 20 

1880 

1, 148, 928. 60 

1881 

1, 208. 156. 20 

1882 

946. 027. 30 

1883 

880. 152. 16 

1884 

914. 331. 45 

18&'> 

749, 199. 65 

1886 

870, 940. 00 

1887  

1, 056, 960. 00 

1888  

1,337,665.00 

1889 

997, 816. 00 

1890     

1. 090. 508. 00 

1891   

1. 185, 391. 80 

Commerce, 


Year. 


18H0 
1881 
188-J 
188:{ 
1884 
188,') 
1880 
1887 
1888 
1889 
1890 
1891 


Value  of 
tixpurta. 


$1, 
1, 
1, 

1, 

1, 
1, 
2, 


1, 


621.904 
137, 490 
073, 008 
969, 834 
038, 185 
860. 500 
037,  330 
221,000 
100, 000 
997,  816 
140,  746 
530,  000 


Value  of 
imports. 


$5,600 

3,356 

1,025 

2,334 

11 


2,600 
None. 
None. 
None. 


Total  col- 
lections. 


$11,806.72 

18, 980. 02 

11, 264. 19 

11,067.37 

9,688.20 

2,350.01 


964.13 
None. 
None. 
None. 


C.  Law  TON, 
Deputy  Collector,  Darien,  Georgia, 
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N4. 
IMPROVEMENT  OF  ALTAMAHA  RIVER,  GEORGIA. 

The  Altamaba  Eiver  is  formed  by  the  junction  of  the  Oconee  and  Oc- 
mulgee  rivers,  in  the  southeastern  part  of  Georgia,  and  flows  in  a  south- 
easterly direction  to  the  se^. 

A  detailed  description  of  this  river  is  given  in  my  report  of  a  survey, 
dated  June  12, 1890,  which  is  printed  as  part  of  Appendix  O  5,  Annual 
Eeport  of  the  Chief  of  Engineers  for  1890,  pages  1372-1386. 

For  a  si>ecial  history  of  past  work  see  page  1038,  Annual  Report  of 
the  Chief  of  Engineers  for  1888  and  the  annual  reports  of  the  same  offi- 
cer since  that  date. 

ORIGINAL  CONDITION. 

The  chief  obstruction  to  the  navigation  of  the  Altahama  River  con- 
sists in  rock  ledges,  sand  bars,  overhanging  trees,  snags,  and  sunken 
logs.    The  rock  ledges  were  confined  to  the  upper  portion  of  the  stream,, 
while  the  other  obstructions  were  found  throughout  its  entire  course. 
The  low- water  depths  at  some  x>oints  did  not  exceed  1  foot. 

PLAN  OF  IMPROVEMENT. 

• 

l^e  plan  of  improvement  outlined  in  my  report  of  June  12, 1890, 
provides  for  the  establishment  of  a  navigable  steamboat  channel^  3  feet 
deep  "at  ordinary  summer  low  water,  between  the  junction  of  the 
Oconee  and  Ocmulgee  rivers  and  the  town  of  Darien. 

This  is  to  be  accomplished  by  (1)  removing  rock  shoals  and  sand 
bars;  (2)  building  deflecting  dikes  and  closing  incipient  cut^oflfs;  (3) 
removing  snags  and  logs  from  the  channel  and  overhanging  trees  from 
the  banks  of  the  stream;  (4)  revetting  caving  banks. 

The  cost  of  the  improvement  is  estimated  in  round  numbers  at 
$129,000,  provided  ftinds  are  regularly  and  adequately  supplied. 

* 

SUMMARY  OF  OPERATIONS  PRIOR  TO  JULY"  1,  1891. 

The  first  appropriation  ever  made  for  the  Altamaha  ($6,000)  was 
expended  on  a  snag  boat,  which  was  built  for  use  upon  this  river  and 
the  Savannah.  This- boat  began  to  work  ui)on  the  river  on  October  1, 
1883,  and  has  been  employed  at  intervals  since  that  date,  regular  work 
having  been  impossible  on  account  of  the  insufficiency  of  ftinds.  She  was 
thoroughly  repaired  in  1889.  Operations  have  been  carried  on  between 
Darien  and  the  junction  of  the  Oconee  and  Octnulgee  rivers.  There 
have  been  removed  in  all  2  piles,  1,256  snags  and  logs,  and  2,628  over- 
hanging trees;  16  logs  were  cut  up  on  bank,  5  trees  were  deadened, 
and  4  trees  pulled  back. 

In  1883  channels  100  feet  in  width  and  4  feet  in  depth  at  ordinary 
low  water  were  opened  through  the  rock  ledges  at  Town  Bluff  and 
Piney  Bluff  by  the  removal  of  319  and  1,480  cubic  yards  of  rock  at 
these  points,  respectively. 

In  1884-^85  a  training  wgfU  was  built  at  Beards  Bluff  for  the  improve- 
ment of  a  shoal  at  that  locality,  and  shore  protection  was  constructed 
for  the  protection  of  caving  banks.  In  the  execution  of  this  work  811.2 
cubic  yards  of  stone,  428.44  cubic  yards  of  gravel,  and  3,545.38  cubic 
yards  of  brush  fascines  were  used. 

All  work,  with  the  exception  of  tbat  done  by  the  snag  boat^  was  done 
by  contract. 


! 
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Up  to  July  1, 1891,  the  total  expenditures  for  this  work,  including 
outstanding  liabilities,  amounted  to  $67,223.38. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

The  snagboat  Toccoa  continued  operations  on  the  river  until  August 
31, 1891,  when  she  was  transferred  to  the  Ocmulgee  River.  It  was  in- 
tended to  resume  snagging  operations  on  January  15,  when  the  boat 
returned,  but  the  high  water  compelled  the  suspension  of  work.  There 
were  removed  521  snags  and  stumps  and  1,011  overhanging  trees.  In 
addition  8  logs  were  cut  up  on  the  river  bank. 

The  steam  hoister,  rigged  as  a  pile-driver,  began  work  October  26, 

1891,  at  Beards  Bluff,  in  the  construction  or  wattled  pile  spur  dams 
and  in  repairing  the  old  training  wall  for  the  improvement  of  the  sand 
bar  at  that  point.    Operations  were  suspended  at  tltfs  end  of  January, 

1892,  owing  to  high  water,  but  were  resumed  May  5  and  are  still  in 
progress,  the  work  being  nearly  completed.  In  this  work  239  piles 
have  been  driven,  1,914  linear  feet  of  piling  have  been  wattled  with 
poles,  1,231  linear  feet  of  brush  mattresses  18  feet  wide  have  been  sunk 
and  covered  with  141  cubic  yards  of  stone,  and  the  banks  at  the  ends 
of  the  ten  dams  constructed  have  been  cut  down  and  protected  with 
brush  and  stone. 

CONDITION  OP  WORK  JUNE  30,  1892. 

A  detailed  description  of  the  condition  of  the  river,  containing  a 
statement  of  the  localities  needing  improvement,  is  given  in  my  report 
of  June  12, 1890.  The  river  is  now  in  a  better  condition  than  it  has 
ever  before  been.  The  most  dangerous  obstructions,  due  to  snags  and 
overhanging  trees,  have  been  removed,  and  the  work  accomplished  at 
Beards  Bluff  during  the  past  year  has  increased  the  depth  on  that  bar 
by  from  2  to  3  feet.  Boats  were  formerly  compelled  at  low  water  to 
partially  unload  and  lighter  their  cargoes  across  this  bar.  They  can 
now  pass  without  difficulty. 

Work  is  now  most  needed  at  Marrow  Bone  Bar  and  at  the  rock  shoals 
on  the  upper  portion  of  the  river. 

COMMERCE  AND  NAVIGATION. 

The  commerce  passing  over  the  Altamaha  Eiver  is  derived  not  only 
from  the  region  bordering  it,  but  also  from  the  country  bordering  its 
tributaries,  the  Ocmulgee  and  the  Oconee  rivers. 

About  one-half  of  the  counties  bordering  the  Altamaha  Eiver  is 
wholly  dependent  upon  the  river  for  transportation,  while  the  remain- 
der is  served  in  part  by  two  railroads — the  East  Tennessee,  Virginia 
and  Georgia,  running  approximately  parallel  to  the  river  on  its  south- 
ern side  at  an  average  distance  of  about  15  miles  from  it,  and  the  Savan- 
nah, Florida  and  Western,  crossing  the  river  at  Doctortown  at  about 
right  angles  to  its  general  direction.  The  territory  dei)endent  upon 
the  river  for  the  transportation  of  its  produce  and  supplies  is  composed 
of  one-third  of  the  counties  of  Appling,  Wayne,  Glynn,  and  all  of  Tat- 
nall  and  Mcintosh. 

An  immense  business  in  lumber  and  naval  stores  has  been  developed 
in  the  region  adjacent  to  the  Altamaha  and  its  two  tributjiries,  and  this 
business  is  entirely  dependent  ujmn  those  rivers  for  cheap  and  remu- 
nerative carriage  to  the  ports  of  l)arien  and  Brunswick.  The  quantities 
shipped  increase  yearly,  and  those  interested  iu  the  naval  stores  busi- 
ness believe  that  this  increase  will  continue  for  X4  or  16  years  to  come; 
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and  then,  the  activity  of  the  lumber  and  naval  stores  business  being 
checked,  attention  will  be  devoted  to  the  raising  of  cotton  and  grain  on 
the  cleared  land,  and  these  i)roducts  will  seek  a  market  by  the  way  of 
the  river,  which  will  in  all  cases  offer  the  cheapest,  and,  iu  many 
instances,  the  only  means  of  transportation. 

The  following  boats  were  engaged  in  traffic  on  this  river  during  the 
past  fiscal  year,  viz,  the  SwaUj  running  from  Crisp  to  Brunswick,  and 
the  William  M,  Wadley,  discharging  her  freight  at  Doctortown,  whence 
it  is  taken  by  rail  to  Savannah.  These  steamers  carry  annually  about 
18,000  tons  of  freight,  valued  at  more  than  $900,000. 

From  the  Oconee  and  Ocmulgee  Kivera  nearly  all  of  the  lumber  cut 
has  gone  through  to  the  coast  over  the  Altamaha.  It  is  believed  that 
70,000,000  feet,  or  169,400  tons,  valued  at  $030,000,  is  a  conservative  es- 
timate of  this  business  for  the  past  year.  This,  added  to  the  steamboat 
commerce,  gives  the  total  tonnage  of  the  river  for  the  past  twelve 
months  as  187,400  tons,  valued  at  $1,530,000. 

When  the  Oconee  and  Ocmulgee  Kivers  are  ojjened  to  navigation  as 
far  as  Milledgeville  and  Macon,  respectively,  and  a  low-water  channel 
3  feet  in  depth  is  secured  on  all  three  rivers,  the  commerce  of  the 
Altamaha  will  undoubtedly  be  largely  increased.  It  is  impossible  to 
give  a  close  estimate  of  the  increase  of  business  that  would  follow  the 
completion  of  the  works  of  improvement,  but  it  is  possible  that  it  would 
increase  nearly  200  per  cent. 

MISCELLANEOUS* 

The  work  is  located  in  the  collection  district  of  Brunswick,  6a.  Amount  of  duties 
collected  in  1891,  $5,982.07.  Sapelo  Light  is  the  nearest  light-house  and  Forts  Ogle- 
thoq)e  and  Pulaski  are  the  nearest  forts. 

Since  the  present  project  for  improving  the  Altamaha  River*  was 
adopted,  one  appropriation  of  815,000  has  been  made  for  the  work  and 
an  unexpended  balance  of  $223.41  transferred  from  a  former  appropri- 
tion. 

The  total  exi)enditures  under  the  present  project  to  June  30, 1892, 
including  all  outstanding  liabilities,  were  $8,;560.11. 

It  is  proposed  to  expend  the  ftinds  on  hand  and  any  that  may  become 
available  during  the  present  fiscal  year  in  the  removal  of  obstructions 
and  in  the  improvement  of  the  shoal  places  in  the  river,  according  to  the 
revised  project  of  1890. 

The  sum  of  $45,000  can  be  economically  and  advantageously  expended 
during  the  coming  year.  No  permanent  imi)rovement  can  be  effected, 
as  new  obstructions,  caused  by  logs  and  snags,  form  during  every 
freshet  stage.  They  should,  however,  diminish  in  number  from  year  to 
year.  From  $3,000  to  $5,000  will  be  required  for  the  annual  mainte- 
nance of  the  completed  work. 

Money  statement 

July  1,  1891,  halance  unexpended $13, 276. 62 

June  30,  1892,  amoant  expended  during  fiscal  year 6, 135. 96 

July  1, 1892,  balance  unexpended 7, 140. 66 

July  1,1892,  outstanding  liabilities 286.36 

July  1,1892,  balance  available , 6,8.'>4.30 

Amount  appropriated  by  act  approved  July  13,  1892 15, 000. 00 

^ount  f^vaildblQ  for  flscal  ^ear  eadiug  Jun^  30, 1893 .....,.,. 21, 854. 30 
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'  Amonnt  (eHtimated)  required  for  completion  of  existing  project $99, 000. 00 

Amount  that  can  be  profitably  expended  in  ftscal  year  ending  June  30, 1894    45, 000. 00 
^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


report  of  mr.  f.  c.  armstrong,  assistant  rngineeb. 

Unitkd  States  Engineer  Office, 

Savann4ihj  Ga.,  February  15 j  1S9S, 

Captain:  I  have  the  honor  to  submit  the  following  report  of  snagging  operations 
on  the  Altamaha  River,  Georgia,  for  the  tiscal  year  ending  June  30,  1892: 

The  snag  boat  Tocooa  continued  oporatious  from  July  1,  1891,  to  August  31,  1891, 
and  intended  to  resume  on  January  15,  1892,  but  the  high  water  compelled  a  suspen- 
sion of  operations,  so  the  boat  was  taken  to  Savannah  and  put  out  or  commission. 

Detailed  statement  of  work  done  to  date. 


1883  to  1891.    (Report  Cliief  of 

Engineers,  U.  S.  A.,  1891) 176 

1891-^2 38 


Total. 


*FirRt-claM  Anagg  ari^  mon*  than  2  feet  in  diameter  at  bntt.  Second-claAs  anags  arc  more  than  8 
inches  in  diameter  at  butt.  Third-closA  unagii  are  uudor  8  inches  in  diameter  at  butt.  All  trees  and 
logs  under  ^vater  are  couHidored  snags. 

Summary  of  work  by  months j  1891-'92:  Snag  boat  Toccoa, 


OB 

>  2 
©  a 

2  5    . 

Snags. 

• 

•—* 
CO 

Overhanging  trees. 

Month. 

! 

Third 
cla.ss. 

PHIICMI 

back. 

Cat. 

§3 

«  3 

«  ^  2 

J}  irRi 
claHB. 

class. 

Over  8 
inches. 

Under  8 
inches. 

1 

Julv,  1891 

27 

26 

5 

23 

23 

1 

24 

14 

178 

146 

3 

85 
53 

15 
3 

7* 

89 

184 

14 

273 

423 

21 

Auguftt,  1801 

Jan  larv   1 892 

8 

"  1 

1 

1 

Total 

58 

47 

38 

327 

138 

18 

7 

287 

717 

8 
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Summary  of  work  by  localitiet,  1891-* 92 ;  Snag  boat  Toceoa, 


Locality. 


ICarrowbone  Roand — 

Oglethoi^  Bluff , 

Lower  Sister  Bluff 

Upper  Sister  Bluff 

Onoopee  lUver 

Tenmile  Creek 

Ohoopee  White  Bluff. . 

Iron  Jiff  ine  Reach 

Iron  Mine  Shoals 

Striplings  Landings — 

Mavhaw  Bight 

Buckhom  Bluff 

Sharps  Landing 

Cohhs  Creek 

EnslishEddy 

BaMwinsSign 

Barklays  Landing 

Bullaras  Cr^ek 

Greys  Landing  (below) 

Halls  Ferry 

Half  Moon  Bight 

Town  Bluff 


TotAl. 


«0 


n 


P 


MUet. 

86 

874 

80} 

»1* 
94 
06 
97 
98 
103 
1054 
112 
lU 
1154 
116 
U7 
123 
1244 
127 


Snags. 


First 
class. 


1 
2 
1 


7 
7 


5 

3 


2 

3 
1 


38 


Second 
class. 


11 

4 


15 
0 

50 

12 

23 

17 

45 

4 

2 

57 

30 

9 


Third 
class. 


t 


CO 


Overlianging  trees. 


4 
1 


3 
3 
7 
31 
2 


Pnllc<l 
back. 


Cut. 


Ovor  8 
)  inches. 


1 

10 


2 

27 
8 


28 


9 

12 

2 


I 


23 
10 

4 


I 


15 
10 


8 
2 


1 
2 
2 


14 
14 

30 


Under  8 
inches,  i 


M 


c  •* 

o 


1 

135 

20 


!, 


100  i. 


15 

4 

105 


26 


55 


2 

1 

37 

07 

3 

« 

30 

60 

51 

94 

14 

21 

327 


130 


18 


287 


717 


8 


No  accidents  due  to  snags  have  been  reported.  When  work  is  resumed  the  snag 
boat  should  commence  at  the  mouth  and  work  upstream,  removing  obstructions  and 
cutting  overhanging  trees. 

The  Doilers  of  the  steamers  Tar  Heel  are  in  the  channel  at  Oswalds  Cut  (58 ),  and 
should  be  removed  and  placed  on  the  bank.  The  owners  of  the  steamer  JVadley  have 
built  a  new  hull,  named  it  the  Altamahaf  and  will  transfer  the  machinery  from  the 
Wadley.  They  have  also  purchased  the  steamer  Americu$f  and  contemplate  running 
both  boats.  During  a  portion  of  the  year  the  steamer  Swan  has  run  from  Biiinswick 
and  Doboy  to  Crisp,  on  the  Ocmulgee  River. 

Very  respectfully,  your  obedient  servant, 

F.  C.  Armstrong, 
AesUtani  Engineer. 
Capt.  O.  M.  Carter, 

Corps  of  EngineerSf  U.  S.  A* 


N5. 

IMPROVEMENT  OF  OCONEE  RIVER,  GEORGIA. 

The  Oconee  Kiver  rises  in  the  northeastern  part  of  Georgia,  flows  in 
a  southeasterly  direction,  and  unites  with  the  Ocmulgee  to  form  the 
Altamaha.  A  detailed  descrii)tion  of  this  river  is  given  in  my  report 
of  the  preliminary  examination  and  survey,  printed  as  House  Ex.  Doc, 
No.  211,  Fifty-first  Congress,  first  session.  For  a  special  history  of 
past  work,  see  page  1253,  Annual  Report  of  the  Chief  of  Engineers  for 
■^ISSQ. 

ORIGINAL  CONDITION. 


For  the  greater  part  of  the  year  the  river  is  navigable  for  steamboats 
drawing  from  3  to  4  feet,  but  during  the  low- water  season  there  are 
various  shoals  with  low- water  depths  of  not  more  than  2  feet.    The 
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chief  obstractions  to  navigation  consist  of  sand  bars,  rock  shoala,  over- 
hanging trees,  snags,  and  sunken  logs. 

PLAN  OF  IMPROVEMENT. 

The  plan  of  improvement,  as  outlined  in  my  report  of  February  5, 
1890,  provides  for  the  establishment  of  a  navigable  steamboat  channel 
3  feet  deep  at  ordinary  summer  low  water  from  Milledgeville  to  the 
river's  mouth. 

This  is  to  be  accomplisbed  by  (1)  removing  rafts,  rock  shoals,  and 
sand  bars;  (2)  enlarging  portions  of  the  river,  revetting  caving  banks, 
and  closing  incipient  cutoffs;  (3)  removing  snags  and  logs  from  the 
channel  and  overhanging  trees  from  the  banks  of  the  stream. 

The  cost  of  the  improvement  is  estimated  at  $171,000  provided  funds 
are  regularly  and  adequately  supplied. 

SUMMARY  OF  OPERATIONS  PRIOR  TO  JULY  1,  1891. 

Between  1812  and  1842  about  $45,000  were  expended  by  the  State  of 
Georgia  in  the  improvement  of  tliis  river,  and  between  1874  and  1875 
about  $8,675  were  expended  by  the  Oconee  Steamboat  Company  between 
Dublin  and  the  Central  Bridge,  a  distance  of  28  miles.  Operations 
under  the  project  adopted  in  1878  were  begun  in  1878,  and  have  been 
carried  on  at  irregular  intervals,  as  the  available  funds  allowed,  ever 
since.  A  sx)ecific  appropriation  of  $1,500  for  improving  the  section  of 
the  river  betw^een  Skull  Shoals  and  the  Georgia  Kailroad  Bridge  was 
expended  so  as  to  give  a  least  depth  in  that  reach  of  20  inches  at  extreme 
low  water. 

In  all  there  have  been  removed  from  the  river  5,289  snags,  stumps, 
and  logs,  17,795  overhanging  trees,  and  487  cubic  yards  of  rocks;  some 
small  brush  jetties  have  been  built,  539  trees  have  been  deadened,  and 
26  logs  cut  up  on  bank.  Six  hundred  (GOO)  cubic  yards  of  stone  were 
quarried  and  i)laced  in  a  closing  dam  at  Fislitrap  Cut.  At  Old  Boat 
Yard  19  piles  were  driven,  and  *^S0  linear  feet  of  l)rush  mattresses,  18 
feet  wide,  were  sunk  in  constructing  contracting  works  at  that  point. 
A  new  snag  boat  was  partially  built  at  Abbeville,  Ga.,  under  contrac^t 
with  Messrs  M.  A.  Sweeney  &  Bro. 

Up  to  July  1,  1891,  the  total  expenditures  for  the  work,  including  all 
outstanding  liabilities,  amounted  to  $52,919.13. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

Active  oi)eration8  during  the  year  consisted  in  the  removal  of  snags, 
logs,  stumps,  overhanging  trees,  and  drift  material,  and  in  the  con- 
struction of  wattled  i)ile  and  brush  dams  at  Old  Boat  Yard. 

The  snag  boat  Ocmulgee  began  work  November  30, 1891,  and  continued 
until  January  16, 1892,  when  operations  were  suspended  owing  to  high 
water.  There  were  removed  between  the  mouth  of  the  river  and  Birds 
Cut,  26J  miles  above,  485  snags  and  stumps,  and  55  overhanging  trees. 
In  addition  7  trees  were  girdled  and  23  logs  cut  up  on  the  bank. 

A  bank  party  operated  between  Milledgeville  and  Dublin,  Ga.,  a 
distance  of  68  miles,  from  August  24  to  December  20,  1891,  and  re- 
moved from  the  river  and  its  banks  86  snags  and  stumps  and  16,603 
overhanging  trees;  109  bees  were  deadened,  143  logs  were  cut  up  on 
the  bank,  and  366.5  cords  of  drift  material  were  cut  u]).  Much  of  this 
work  was  done  at  Sweeneys  Out,  wluch  was  filled  up  with  logs,  stumps, 
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trees,  two  rafts,  two  lattice  bridges,  and  a  bridge  trestle.  In  clearing 
out  this  cut,  605.5  pounds  of  high  explosives  were  used. 

The  operations  of  the  steam  bolster  and  pile  driver  at  Old  Boat  Yard 
were  resumed  in  August,  and  the  work  was  completed  in  October. 
During  this  period,  146  piles  were  driven,  935  linear  feet  of  piling  were 
wattled;  and  661  linear  feet  of  brush  mattresses,  18  feet  wide,  were 
sunk  and  covered  with  stone.  In  addition,  13  snags  and  stumps  were 
removed  and  the  banks  at  the  ends  of  the  dams  were  protected  with 
brush  and  stone. 

The  work  of  building  a  new  snagboat,  the  Satilla^  under  contract 
with  Messrs.  M.  A.  Sweeney  &  Bro.,  was  continued  and  the  boat  was 
completed  October  3, 1891. 

CONDITION  OP  WORK  JUNE  30,  1892. 

The  river  is  in  fair  condition  where  work  has  been  done,  but  still  needs 
much  attention,  the  upper  portions  especially.  The  work  already  done 
has  been  of  great  benefit  to  navigation,  boats  now  running  at  stages  of 
water  from  2  to  3  feet  lower  than  before  the  improvements  were  begun. 
The  spur  dams  at  Old  Boat  Yard  are  in  good  condition  and  have  in- 
creased the  depth  on  the  shoal  so  that  boats  now  cross  it  without  diffi- 
culty. Id.  1889  the  depth  was  but  2.6  feet  at  low  water.  The  dam 
closing  Fish-trap  Gut  has  caused  a  deepening  of  the  bar  that  existed  in 
the  main  channel.  A  shoal  still  exists  in  the  wide  x>ortion  of  the  river 
below  the  cut. 

The  removal  of  the  overhanging  trees  above  Dublin  and  the  opening 
of  Sweeneys  Cut  have  done  much  toward  placing  this  portion  of  the 
river  in  a  navigable  condition.  It  is  still,  however,  impassable  alf  low 
water,  owing  to  the  numerous  snags  and  logs  that  obstruct  the  chan- 
nel. A  year's  work  by  the  snagboat  and  the  deepening  of  several 
shoals  wUl  be  necessary  to  make  the  navigation  of  this  portion  of  the 
river  safe  and  profitable. 

COMMERCE  AND  NAVIGATION. 

The  Oconee  River  is  navigable  from  the  mouth  tp  Milledgeville,  a 
distance  of  147  miles.  The  boats  engaged  in  the  river  traffic  during 
the  year  were  the  Lumber  City,  running  from  Little  Oakey  Blulf,  34 
mileef  from  the  forks  to  Ocmulgee  station,  where  the  East  Tennessee, 
Virginia  and  Georgia  Railway  crosses  the  Ocmulgee  River  12  miles 
from  the  forks;  and  the  steamer  Louisa,  running  from  Dublin  (79  miles) 
to  Red  Bluff  (41  miles),  and  also  making  irregular  trips  up  the  river 
from  Dublin.  The  Lumber  City  during  a  portion  of  the  year  ran  to 
Dublin. 

Lift  and  descHjytion  of  steamers  plying  on  the  Oconee  lliver. 


Name. 


liOaiiM 

Lambcr  City 


Registered 
tonnage. 

Draft. 

Light.      Loa<led. 

220 
227 

Inchet. 
20 
22 

Feet. 
6 

4 

Connecting  ivith 
railroad  at— 


Dublin,  Ga. 
Lumber  City,  Ga. 


These  boats  carry  annually  about  20,000  tons  of  freight,  valued  at 
$725,000.  The  freights  consist  of  iron,  spirits  of  turpentine,  cotton, 
guano,  -and  general  merchandise.  In  addition  to  the  freights  carried 
by  the  steamers,  it  is  estimated  that  there  are  annually  drifted  down 
the  river  25,000,000  feet  or  60,000  tons  of  timber,  valued  at  $225,000. 


1268       REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

The  total  annual  commerce  of  this  river  is  therefore  80,000  tons,  yalued 
at  $950,000.  Freight  rates  have  been  reduced  50  per  cent  since  the 
work  of  improving  tlie  river  began  in  1878. 

An  estimates  of  the  commerce  that  woiihl  probably  be  developed  when 
the  river  is  in  a  thoroughly  navigable  couclition  from  Milledgeville  to 
the  mouth  is  given  in  Mr.  A.  S.  Cooper's  rei)ort  on  the  survey  of  the 
Oconee  Eiver,  printed  as  part  of  Api>endix  O  11,  Kei)ort  of  the  Chief 
of  Engineers  for  1890,  to  which  I  respectfully  refer. 

With  the  further  improvement  of  the  river,  regular  and  more  frequent 
trips  can  be  made,  and  heavier  loads  carried  during  low- water  stages. 
A  lai'ge  section  of  farming  and  timber  land  will  be  opened  up,  and 
increased  dependcncte  will  be  placed  on  the  river  as  a  means  of  trans- 
portation for  all  classes  of  freight.  In  the  counties  bordering  the 
Oconee  lliver  the  poi)ulation  is  about  90,000,  the  area  of  cultivated 
lands  about  507,000  acres,  and  the  value  of  all  property  from  $10,000,000 
to  $11,000,000.  The  area  tributary  to  the  river  is  about  1,900  square 
miles.  ^ 

In  view  of  the  information  collected,  it  is  estimated  that  the  commerce 
on  the  river  after  improvement  will  amount  to  three  times  its  present 
value. 

MISCELLANEOUS. 

The  work  is  located  in  the  collection  district  of  Brunswick,  Ga.  Amount  of  duties 
coUected  in  1891,  $5,982.07.  Sapelo  Light  is  the  nearest  light-house,  and  Forts  Ogle- 
thorpe and  Pulaski  are  the  nearest  fort-s. 

Since  the  existing  project  for  improving  Oconee  River  was  adopted 
one  appropriation  of  $25,000  has  been  made  for  the  work  and  an  unex- 
pended balance  of  $201.18  transferred  from  a  former  appropriation. 

The  total  expenditures  under  the  present  project  to  June  30,JL802, 
including  all  outstanding  liabilities,  m  ere  $22,403.61. 

As  outlined  in  my  project  of  February  6, 1890,  it  is  proposed  to  ex- 
pend the  available  funds  and  any  funds  that  may  become  available 
during  the  year  in  the  removal  of  obstruction  and  in  the  Improvement 
of  the  shoals  in  the  river  between  Milledgeville  and  the  mouth. 

The  sum  of  $50,000  can  be  economically  and  advantageously  expended 
during  the  coming  year.  No  permanent  improvement  can  be  effe<!ted, 
as  new  obstructions,  caused  by  logs  and  snags,  form  during  every  high- 
water  season.  They  should,  however,  become  fewer  in  number  ^ea<?h 
year.  From  $1,000  to  $5,000  will  be  required  for  the  annual  mainte- 
nance of  the  completed  work.  The  work  of  removing  obstructions  has 
been  in  the  local  charge  of  Mr.  F.  0.  Armstrong,  assistant  engineer, 
whose  report  is  appended  hereto. 

Money  statement, 

Jnly  1, 1891,  balance  unexpended *$17, 081. 12 

June  30, 1892,  amount  expended  during  fiHcal  year 14, 283. 30 

July  1, 1892,  balance  unexpended 2,  797. 82 

Amount  appropriated  by  act  approved  July  13, 1892 25,  000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 27, 797. 82 


'Amount  (estimated)  required  for  completion  of  existing  project 121, 000. 00 

Amount  tliatcan  beproiitably  expended  in  fiscal yearon<lingjune30, 1894      50, 000. 00 
Submitted  in  compliance  with  requircmeiitH  of  R<»ctions  2  of  river  and 
harbor  act**  of  18»;()  and  18()7. 


"  ('jipt.  n<»xie<loj»(mito«l  25  cents  on  December  1,  1888.     (See  letter  from  Chief  of 
Engineers,  dated  November  30,  1891.) 
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report  of  mil.  p.  c.  armstrong,  assistant  knginebr. 

United  States  Engineer  Office, 

tSarannahf  Ga.^  February  15, 1892. 

Captain  :  I  have  the  honor  to  snbmit  the  followinfl^  report  of  snagging  operations 
on  the  Oconee  River,  Georgia,  for  the  fiscal  year  ending  June  30,  1892 : 

The  snag  boat  Ocmulgee  comuienced  work  at  the  Forks  (0)  November  30, 1891,  and 
continued  operations  upstream  to  Birds  Cut  (26|),  which  was  reached  January  16, 
1892.  High  water  compelled  a  suspension  of  operations;  the  boat  was  taken  to 
Savannah  and  put  out  of  eommissiou.  A  bank  party  was  started  from  Milledgeville 
(147)  on  August  24, 1891,  and  completed  its  work  to  Dublin,  Ga.  (79),  on  December 
20, 1891.    Sweeneys  Cut  (120),  around  the  raft,  was  opened  by  high  explosives. 
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Summary  of  work  by  months,  1891-^92 :  Snag  boat  Ocmulgee. 
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• 
Summary  of  iwrk  by  localiUeSy  1891-^02:  Snag  boat  Ocmulgeej  and  bauk  party. 
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The  dam  in  Fish  Trap  Cut  (72|)  haa  answerod  its  parpose,  and  little  water  is  pars- 
ing through  the  cut.  I  found  Sweeneys  Cut  (121)  filled  up  with  logs,  stumps,  trees, 
two  rafts,  two  town  lattice  bridges,  and  a  bridge  trestle.  This  cut  was  entirely- 
closed  ;  and  if  work  had  not  been  done,  another  raft  would  have  formed.  The  river 
was  exceptionally  low,  and  the  weather  good  while  the  party  was  at  work  at  the  cut. 
Work  was  commenced  at  the  lower  end  of  the  cut,  and  everything  was  cut  down  to 
the  water.  Where  obstructions  interfered  with  running  drift,  saws  and  high  explo- 
sives were  used.  The  bridges  and  a  large  proportion  of  (uiftwood  were  cut  up.  hauled 
out  on  the  bank  and  burned.  Trees  were  cat  back  30  feet  from  the  banks.  I  believe 
no  farther  trouble  will  be  had  at  this  point,  and  that  the  snag-boat  will  tlnd  plenty  of 
water  to  pass  through,  but  will  have  some  ten  days'  work  in  the  cut.  All  sh>ughs  or 
sucks  should  be  closed,  where  possible,  and  no  work  should  be  done  with  the  inten- 
tion of  shortening  or  straightening  the  river.  Center  Cut  (38)  should  be  opened,  and 
Jonea  Old  River  closed. 

The  Central  Railroad  Bridge  (107f )  has  been  provided  with  a  drawspan.  The  Dub- 
lin, Wrightsville  and  Tennifle  Railroad  and  the  county  highway  bridges  at  Dublin 
(79)  are  completed  and  provided  with  drawspans,  as  required.  The  Savannah, 
Americus  and  Montgoinerv  Railroad  Bridge  (130)  has  progressed  as  far  as  masonry 
piers,  but  I  am  informed  that  one  of  them  is  faulty  and  will  delay  the  work. 

When  work  is  resumed,  the  snag  boat  should  commence  at  the  Forks  (0)  and  con- 
tinue upstream.  For  the  first  30  miles  and  above  Sweeneys  Cut  (121)  there  will  be 
little  to  do. 

The  steamer  Lumber  City  ran  to  Dublin  a  portion  of  the  year,  but  was  withdrawn, 
and  now  runs  only  to  the  lower  end  of  the  river.  The  steamer  Louisa  continues  to 
connect  at  Dublin. 

Very  respectfully,  your  obedient  servanty 

F.  C.  Armstrong, 
A99istant  Enginew. 

Capt.  O.  M.  Carter, 

Corps  of  Engineers,  U.  8  .A* 


N6. 

IMPROVEMENT  OF  OCMULGEE  RIVER,  GEORGIA. 

The  Ocmulgee  Biver  is  formed  by  the  junction  of  the  South  and  Tel- 
low  rivers,  about  20  miles  below  Covington,  and  flows  thence  in  a  south- 
easterly direction  about  250  miles,  where  it  unites  with  .the  Oconee  to 
form  the  Altamaha.  A  detailed  description  of  this  river  is  found  in  my 
reiK)rt  of  the  preliminary  examination  and  survey,  printed  as  House 
Ex.  Doc.  No.  215,  Fifty- first  Congress,  first  session.  For  a  special  his- 
tory of  past  work,  see  page  1258,  Annual  Report  of  the  Chief  of  Engi- 
neers for  1889. 

ORIGINAL  CONDITION. 

For  the  greater  part  of  the  year  the  river  is  navigable  for  steamboats 
drawing  from  3  to  4  feet,  but  during  the  low- water  season  there  are 
various  shoals  with  depths  of  not  more  than  2  feet.  The  chief  ob- 
structions to  navigation  consist  of  rock  shoals,  sand  bars^  overhanging 
trees,  snags;  and  sunken  logs. 

PLAN  OP  IMPROVEMENT. 

The  plan  of  improvement,  as  outlined  in  my  report  of  February  6, 
1890,  provides  for  the  establishment  of  a  navigable  steamboat  channel 
3  feet  deep  at  ordinary  summer  low  water,  from  Macon  to  the  river's 

mouth. 

This  is  to  be  obtained  by:  (1)  Removing  rock  shoals  and  sand  bars 5 
(2)  closing  incipient  cut-offs  and  revetting  caving  banks;  (3)  removing 
snags  and  logs  from  the  channel  and  overhanging  trees  from  the  banks 
of  the  stteam. 
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The  cost  of  tbe  improvement  is  estimated  at  $210,000,  provided  funds 
are  regularly  and  adequately  supplied. 

SUMMARY  OP  OPERATIONS  PRIOR  TO  JULY  1,  1891. 

Between  1817  and  1837  the  State  of  Georgia  expended  about  960,000 
in  the  improvement  of  the  river,  $10,000  of  which  were  used  above 
Macon.  In  Angnst,  1877,  operations  were  begun  under  the  project 
approved  by  Congress  in  1876,  and  the  work  has  been  carried  on  at 
intervals,  as  the  funds  were  available.  In  all  there  have  been  removed 
irom  the  river  7,891  snags  and  stumps,  22,512  overhanging  trees,  359 
cubic  yards  of  rock,  and  1,869  cubic  yards  of  earth;  146  logs  were  cut 
up  on  the  banks ^  8oO  trees  were  deadened;  2  jetties  were  built  at  Till- 
man Bar,  2  snag  dams  at  Ashley  Landing,  and  1  at  Indian  Timber 
Landing.  Up  to  July  1, 1891,  the  total  expenditures  for  the  work,  in- 
cluding outstanding  liabilities,  amounted  to  $92,360.74. 

OPERATIONS  DURINO  THE  FISCAL  YEAR  ENDING  JUNE^,  1892. 

Operations  during  the  year  consisted  in  the  removal  of  snags,  logs, 
and  overhanging  trees,  by  the  snag  boats  Octnulgee  and  Toccoa,  and  by 
a  bank  party.  The  snag  boat  Ocniulgee  continued  operations  on  the 
river  until  November  24, 1891,  when  she  was  transferred  to  the  Oconee 
River.  Most  of  her  work  was  done  above  HawkinsviUe^  between 
Grocery  Creek  and  Hollimans  Ferry,  a  distiince  of  about  15  miles.  The 
snagboat  Toccoa  worked  between  the  mouth  of  the  river  and  Fodder- 
stack  Gut,  a  distance  of  60  miles,  from  September  15, 1891,  to  January 
15, 1892,  when  work  was  suspended,  the  funds  available  naving  been 
exhausted.  The  snag  boats  removed  in  all  2,912  snags  and  stumps  and 
2,824  overhanging  trees;  in  addition,  35  logs  were  cut  up  on  the  bank. 

The  bank  party  continued  operations  until  August  5, 1891,  between 
(Jotton  Box  Cut-off  and  Hawkinsville,  where  its  work  was  completed. 
There  were  removed  3,932  overhanging  trees;  19  trees  were  deadened, 
31  logs  cut  up  on  the  river  bank,  the  river  being  partially  improved  for 
a  distance  of  25^  miles. 

CONDITION  OF  WORK  JUNE  30,  1892. 

The  river  is  in  good  condition,  so  far  as  snags  and  overhanging  trees 
are  concerned,  from  its  mouth  to  Hawkinsville.  Tbe  work  of  £he  snag 
boat  and  the  oank  party  above  Hawkinsville  during  the  past  year  has 
done  much  toward  placing  this  portion  of  the  river  in  a  navigable  con- 
dition, and  the  steamer  J.  C  Stewart  was  enabled  to  reach  Macon. 
Much  additional  work  will  be  required,  however,  before  the  navigation 
of  this  portion  of  the  river  will  be  safe  and  profitable  at  low  stages. 

The  condition  of  the  spur  dams  at  Tillman  Bar  remains  as  described 
in  my  last  annual  report.  There  is  now  on  this  bar  a  least  channel 
depth  exceeding  4  feet  at  low  water  where  the  depth  was  formerly  but 
2.6  teet 

COMMERCE  AND  NAVIGATION. 

In  the  early  navigation  of  this  river,  about  the  beginning  of  the  pres- 
ent century,  pole  boats  were  used.  Afterwards  small  steamers  were 
added  to  tow  upstream  the  flats  which  brought  cargoes  downstream 
with  the  current;  and  finally,  about  1830,  larger  freight  steamers  took 
the  place  of  towboats  and  flats.    Macon  was  originally  the  head  of 
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navigations  and  through  freights  were  carried  from  there  to  the  coast. 
The  bniUling  of  the  Central  Bailroad  to  Macon  in  1845  diminished  the 
traffic  on  the  upper  Ocmulgee,  and  finally  the  construction  of  a  high- 
way bridge  at  Hawkinsville  made  that  point  the  actual  head  of  naviga- 
tion, and  cut  off  the  fertile  and  finely  timbered  region  between  Haw- 
kinsville and  Ma<;on  from  its  natural  means  of  communication  with  the 
markets.  Below  Hawkinsville  the  river  traffic  continued,  but  boats  were 
able  to  run  only  six  or  eight  months  of  the  year,  being  stopped  at  low 
water  by  snags,  bars,  and  ledges.  -N'ow,  however,  owing  to  the  works 
of  improvement  begun  in  1877,  boats  are  rarely  stopi)ed  at  low  water, 
running  at  a  stage  3  feet  lower  than  tne  former  Umiting  stage,  and 
freight  rates  have  been  reduced  at  least  40  per  cent.  The  operations 
of  the  snag  boat  and  bank  party  above  Hawkinsville  during  the  past 
year,  and  the  sdterations  of  the  bridges,  have  opened  the  river  to  Macon ; 
but  further  improvements  are  required  before  navigation  of  this  portion 
of  the  river  will  be  safe  and  profitable. 

The  following  is  a  list  of  the  steamers  plying  the  Ocmulgee  Eiver 
during  the  fiscal  year  of  1891-'92. 


Name. 


TTarry  G.  D:iy 
Lumber  City'. 

Swau 

J.  C.  Stewart. 


Eogig- 

Draft. 

.    .. 

lerod  lon- 

nage.     j  Light. 

Loaded. 

'  Inche*. 

Feet: 

299  ,          16 

4 

330  !          16 

4 

360            18 

3i  • 

235 

18 

3t; 

1 

Connecting  with  railroad 

at— 


Lnmhor  City. 

Do. 
Abhoville  and  Brnnswick. 
Abbeville. 


These  boats  carry  annually  about  22,000  tons  of  freight,  valued  at 
$1,123,000.  The  freight  consists  mainly  of  rosin,  spirits  of  turpentine, 
guano,  and  general  merchandise  In  addition  to  this  it  is  estimated 
that  there  are  annually  rafted  over  the  river  30,000,000  feet,  or  66,280 
tons  of  timber,  valued  at  $270,000.  The  total  annual  commerce  of  the 
river  is  therefore  78,280  tons,  valued  at  $1,393,000. 

A  full  and  carefully  prepared  statement  of  the  conditions  and  cir- 
cumstances that  Adll  aftect  this  commerce,  when  the  river  is  placed  in  a 
thoroughly  navigable  condition  from  its  mouth  to  the  city  of  Macon,  is 
contained  in  Mr.  J.  L.  Yan  Omum's  report  on  the  survey  of  the  Ocmul- 
gee Eiver,  accompanying  my  report  of  February  5, 1890,  and  printed 
as  parfof  Appendix  O  12,  Eeport  of  Chief  of  Engineers  for  1890,  to 
which  I  respectfully  refer.  It  is  impossible  to  make  an  accurate  esti- 
mate of  the  increased  commerce  that  will  follow  such  improvement. 
But  remembering  that  new  boats  are  to  be  added  to  the  Lurtiber  City 
and  Hawkinsville  lines;  that  citizens  of  Macon  await  the  opening  of  the 
river  to  establish  a  line  of  steamers  to  the  coast;  that  more  frequent 
trips  can  be  made  and  larger  cargoes  carried;  and  that  a  new  region 
between  Hawkinsville  and  Macon  will  become  tiibutary  to  the  river,  it 
is  not  an  extravagant  estimate  to  say  that  the  commerce  of  the  river 
may  be  increased  100  per  cent  of  its  present  value. 

MISCELLANEOUS. 

I 

The  work  is  located  in  the  coUection  district  of  Bninswick,  Ga.  Amount  of  duties 
eoUected  in  1891,  $5,982.07.  Sapelo  Light  is  the  nearest  light-house,  and  Forts  Ogle- 
thorpe and  Pulaski  are  the  nearest  forts. 

Since  the  existing  project  for  improving  the  Ocmulgee  River  was 
adopted  one  appropriation  of  $30,000  has  been  made  for  the  work,  and 
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an  unexpeuded  balance  of  $244.95  transferred  from  a  former  appropria- 
tion. 

The  total  expenditure  under  the  existing  project  to  June  30, 1892, 
amounted  to  $28,205.77. 

As  outlined  in  my  project  of  February  5, 1890,  it  is  proposed  to  ex- 
pend any  funds  now  available  or  that  may  become  available  during  the 
present  fiscal  year  in  the  removal  of  obstructions  and  in  the  improve- 
ment of  the  shoals  in  the  river  between  Macon  and  the  river's  mouth. 

The  sum  of  $50,000  can  be  economically  and  advantageously  expended 
during  the  coming  year.  No  permanent  improvement  can  be  effected, 
as  new  obstructions,  caused  by  logs  and  snags,  form  during  every 
high-water  season.  They  should,  however,  become  fewer  in  number 
each  year.  From  $1,000  to  $6,000  will  be  required  for  the  annual  main- 
tenance of  the  completed  work.  The  work  of  removing  obstructions 
has  been  under  the  local  charge  of  Mr.  F.  0.  Armstrong,  assistant  en- 
gineer, whose  report  is  appended  hereto. 

Money  statement, 

Jnly  1,  1891,  balance  unexpended $17,669.06 

June  30,  1892,  amount  expended  during  fiscal  year 15, 629. 88 

July  1,  1892,  balance  unexpended 2,039.18 

Amount  appropriated  by  act  approved  July  13, 1892 25, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 27, 039. 18 

{Amount  (estimated)  required  for  completion  of  existing  project 155, 000. 00 
Amount  that  can  be  prontabl  j  expended  in  fiscal  year  ending  J  une  30, 1894    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


report  of  mr.  f.  c.  armstrong,  assistant  engineer. 

United  States  Engin;eer  Office, 

Savannahf  Ga.y  February  i5, 189S. 

Captain:  I  have  the  honor  to  submit  the  following  report  of  snagging  operations 
on  the  Ocmulgee  River,  Qa.,  for  the  fiscal  year  ending  June  30, 1892: 

The  snag  boat  Ocmulgee  continued  operations  on  the  river  below  Hawkinsville, 
Ga.,  until  July  14,  1891,  when  it  was  transferred  to  the  river  above  Hawkinsville, 
and  commenced  work  at  Grocery  Creek  (150^),  July  20, 1891.  The  intervening  17 
miles  between  this  point  and  Hawkinsville  were  so  obstructed  with  overhanging 
trees  that  I  decidea  to  commence  work  at  the  lowest  point  reached  by  the  bank 
party,  which  was  Grocery  Creek,  the  same  date.  Snag  work  was  continued  up 
stream  to  a  point  (164f)  1  mile  below  HoUimans  Ferry  (165f),  and  the  boat  then 
returned  to  complete  the  intervening  17  miles,  but  was  obliged  to  discontinue  work 
as  the  river  was  rising  and  there  was  a  prospect  that  the  boat  would  be  unable  to 
pass  under  the  Hawkinsville  highway  bridge,  and  there  were  insufficient  fundB 
available  for  an  extended  stay  above  it. 

The  bank  party  completed  the  work  from  Cotton  Box  Cut-off  (158^)  to  Hawkins- 
ville (133)  on  August  5, 1891,  and  was  transferred  to  the  Oconee  River. 

The  snag  boat  Toccoa  commenced  work  at  the  Forks  (0),  September  15, 1891,  and 
continued  upstream  to  January  15, 1892,  when  it  reached  Fodders  tack  Cut  (60),  and 
discontinued  work,  owing  to  lack  of  funds. 

I  give  the  following  tabulated  statements  of  work  done  during  the  fiscal  year. 
The  river  above  Hawkinsville  is  so  deficient  in  local  names,  and  the  work  was  so 
oontinuous,  that  the  record  is  gtven  principally  by  river  mileage.  All  distances  are 
above  the  Forks  (0). 
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Detailed  ataiement  of  work  done  io  date. 


Snags.* 

i 

a 

CO 

140 
140 

Overhanging  trees. 

i 

H 

a 

>ed. 

Bock  removed 
f^m  sboals. 

Dirt  removed 
from  shoals. 

• 

e               First  class. 
M                Second  class. 

* 

1 

1,430 
830 

• 

1 

Ph 

«.699 
556 

Cut. 

^                Logs  on  bank 

a 

s 

> 

s 
ft 

H 

Over  8 
inches. 

Under  8 
inches. 

1 

1877-1891  (Report  Chief 
of  Bngineers,  U.  S.  A., 
1891) 

9,530 
2.174 

9,504 

37 
264 

Ou.  yd». 
359 

Ou.yda. 
1,869 

S 

1891-1892 

3381,624 

4, 003     10     Afi 

874 

Total 

1, 332  6-  flSl 

2,260'  280 

3,155 

11,704 

13,507 

212 

«3» 

359 

1,869 

2 

*  First-class  snags  are  more  than  2  feet  in  diameter  at  butt.  Second-class  snags  are  more  than  8 
inches  in  diameter  at  butt.  Third-ol.'MS  snags  are  under  8  inches  in  diameter  at  butt.  All  logs  and 
trees  under  water  are  considered  snags. 

Summary  of  work  hy  months  1891-* 9S — Snag-boat  Oomulgee. 


Month. 


1891. 

July 

Auf^ust 

September  . . 

October 

November. . . 


Total. 


27 
26 
26 

27 
20 


126 


i| 

•  ®  a 

III 


21 
20 
24 
27 
18 


110 


Snags. 


Finit 
class. 


88 
38 
48 
53 
33 


210 


Second!  Third 
class,     class. 


146 
98 
156 
239 
130 


52 

74 

138 

151 

132 


760 


547 


s. 


OQ 


9 
11 
15 
12 
24 


Overhanging  trees. 


Pulled 
back. 


8 
1 
9 


71 


13 


Cut. 


Over  8 
inches. 


27 

A 
24 
34 
15 


104 


M 

9 


Under  8  |> 
inches.  ^ 


25 

5 

16 


5 
2 
6 


46     13 


« 


Lbt. 


4 


13 


Summary  of  work  by  monthSf  1891-92. — Snag  boat  Toccoa, 


Total   days 
worked. 

Days  removing 
obstructions. 

Snags. 

i 

s 

1 

1 

17 
19 
25 

7 

Overhanging  trees. 

Logs  on  bank 
cut. 

9 

Month 

First- 
clasa. 

Second- 
class. 

Third- 
class. 

Pulled 
back. 

Cut 

od'S 

Overs 
inches. 

Under  8 
inches. 

1 

1891. 

September 

Oi'tober ........... 

14 
27 
25 
23 

13 

13 
25 
22 
22 

12 

11 
45 
23 
25 

14 

106 
246 
181 
212 

110 

25 
82 
51 
71 

54 

3 

5 

22 

8 

1 

107 
137 
128 
301 

148 

113 
295 
294 
689 

397 

10 
1 
2 
5 

4 

\Lb». 

November. ........ 

December 

134 

1892. 
tTannarv  -  -     --...»- 

• 

Total 

102 

94 

128 

855 

283 

69 

39 

821 

1,788 

22 

134 

Sumtnary  of  work  by  months,  1891-92. — Bank  party. 


Total 

days 

worked. 

Days  re- 
moving 
obstruc- 
tions. 

Overhanging  trees. 

Trees 
girdled. 

Month. 

Pulled 
hack. 

Cut. 

Logs  on 
banK  cut. 

Overs 
inches. 

Under  8 
Inches. 

1191. 
July 

27 
5 

27 
5 

428 
76 

995 

254 

1,689 
580 

19 

25 

Anjnist ••.•• 

6 

Total 

32 

32 

604 

1,249 

2,169 

19 

31 
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Summary  ofworkf  hy  localitie$y  1891- 9g. — Snag  boats  Ocmtilgee  and  Toccoaj  and  bankparty. 


Distance  above 
forks. 

Sna^. 

i 
1 

Overhanging 
trees. 

Trees  girdled. 

• 

• 

«» 
0 

V 

M 

a 

g 

! 

8 

• 

1 
1 

Ixmallty. 

■ 

3 

V 

<4.> 
g 

• 

3 

9 

•0 
a 

0 

1 

• 

a» 
V 

H 

• 

1 

Cut. 

00  . 
u  0 

00   . 

Forks 

Miles. 
0 

|i 

8 

H 
H 

13 

IH 

17 

19 

19i 

22 

23 

25 

25 

27 

3U 

83l 

85 

^ 

37 

38 

39 

40 

40* 

43 

43 

J? 

48 

50 

51* 
52 
57* 
571 
59 
60 
HI* 
114 
116 
117 
118 
120 
127 
134 
139 
139^ 
130* 
139| 
141 
141* 
142 
143 
144 
145* 
147 
147* 
148 
149 
149* 
l.'>0} 
151 
151* 
151f 
152 
152* 

...... 

"■'2' 

4 

8 
1 
5 
8 
4 
4 
6 
3 

■■**6' 
5 
2 

1 

5 
2 
2 
2 
3 
2 

6 
7 

""2 
8 
9 
5 
1 
4 
...... 

1 
1 
1 
4 
2 
6 
3 
7 
3 
2 
5 
1 
2 

>5 
12 
6 
56 
11 
8 

48 

31 

•    8 

54 

24 

20 

11 

32 

26 

50 

-24 

7 

10 

7 

9 

7 

9 

15 

6 

12 

25 

31 

38 

13 

60 

16 

10 

20 

15 

14 

12 

44 

13 

4 

24 

13 

11 

13 

2 

7 

25 

*"*5* 

45 

29 

Lbt. 

Yellow  Blnff 

Ko^nd  Blnif ,                    . ,   . .   ,..,,,,- 

3 

12 

1 

3 

13 

18 

5 

26 

10 

5 

2 

4 

5 

10 

9 

3 

1 

■  «  *  • 

...... 

17 

21 

3 

27 
40 

2 

Cam))  Stave , 

Qninns  Shoals 

£itUe  Oomulsee  River 

•  •  •  * 

1 
2 
3 
6 
2 

5 
2 

Geo.  Wiloox  landing  and  above 

Habbwrd  Shoals 

67 

18 

1 

9 

50 

24 
22 

Horseshoe  Ijsnding 

5 
258 

Owl  Head 7. 

Winaiow  Cut T. 

5 
2 
6 
8 

L._ 

UoiMr  Winslow 

1 
2 
2 

1 
5 

Doairefl  Old  Boom  and  bt'low. ......-, 

3 

2 

2 

13 

1 

1 

DndfTAH  Old  Tlnnm  atmI  aImiva 

Horse  Creek 

MoMu^to  Point 

12 

Sonme  Bluff 

KubensCnt 

1 
8 
2 
5 
6 
1 
3 
8 
5 

13 
5 

21 
7 

"'is* 

4 
1 
11 
16 
3 
6 
5 
13 
2 
5 
2 
3 
9 
3 
1 

5 

4 
11 

28 
2 
2 

"1 

Chicken  Cut 

Flat  Tub  Lake 

B«ar  T<ake , 

2 

"u 

3 

30 
18 

Rooky  Creek 

""87* 
18 
30 

Upper  Mouth 

Conee  Bluff  and  below 

8 

'"'h' 

5 

47 
14 
15 
37 
16 
55 
30 
14 
21 
90 
32 
66 

110 
22 

Coffee  Bluff. 

2 
1 

Barrows  Bluff 

77 

105 

63 

135 

81 

51 

20 

135 

155 

88 

6 

10 

28 

110 

Stave  Landing 

Lumpkins  Lase 

"  ■  •  • 

Blacif shear  Cut 

Swains  Cut 

Jacksons  Landing 

Hark  Swains  Landing 

Jacksonville 

1 

13* 

2 
2 
2 

Oeorses  Cut 

...... 

lffoorf><f  Tj^ndiug. - 

Dick  Swifts  (below) 

Dick  Swifts 

Dorminevs  Landinir- -. , r 

10 

34 

3 

1 

Fodderstiack  Cut  ..T.'. 

OfAttr  CVeflk 

Bryants  Tiid*an  Blvff  - 

4 

1 

Sn^ft  Lake  (lower  end) 

•     a     ■     • 

Swift  Lake  (upper  end) 

1 
2 

4 
12 

2 

7 

1 
1 

WUd Bwff. .'.  '.t 

Seven  Syoamwe  Shoals 

2 
25 
47 

6 

78 
124 

1 

Buttermilk  Shoal 

6 
8 

7 
3 
5 
3 

1 

14 

22 

14 

7 

5 

10 
16 
16 

4 
5 

10 
3 
8 
2 

1 

1 

29 
22 
16 
20 
23 
21 
22 
10 
15 
32 
26 
17 
7 

28 
33 
15 
16 

81 
74 
36 
67 
65 
81 
87 
27 
42 
73 
66 
22 
18 
24 
08 
22 
84 

125 

159 

110 

67 

90 

113 

39 

40 

79 

176 

126 

60 

47 

87 

85 

24 

66 

3 
3 

!mi 

m 

4 

Biff  Indian  Creek 

1 

Nest  Effff  Bluff 

Nest  Egg  Shoals 

2 

6 

•***"• 

Wlmberlvs  Old  Ferry 

'2 

8 
2 
8 

1 
6 

Oroeery  Creek 

3 
5 
2 
8 
4 
8 

16 
15 
0 
21 
14 
29 

4 
10 

3 
12 
11 
17 

1 
8 

•  ■  *  ■ 

1 

Tayloni Landinff  -T.r. ...... .......... 

3 

i 

i7 

43 

53 

i 

4 
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Summary  of  work,  hy  localitien,  lSOl-02. — Snag  boats  Ocmulgee  and  Toccoa,  and  bank 

partij — ('ontiiuicil. 


Distance  above 
forks. 

Suagfll 

s. 

i 

03 

Overhanging 
trees. 

i 

1 

M 

1 
g 

1 

a 

s 

Locality. 

■ 

1 

2 

2 

1 
3 
6 
6 

• 

1 

•a 
o 

• 

« 

s 

i 

H 

Cut. 

00     . 

21 
41 
62 
34 
33 
30 
34 
1 

00    . 

p. a 

43 
55 
47 
37 
74 
21 

31 
3 

s 

WilliaLake 

153 
153| 
154 
1543 

155; 

155 

156; 

167 

157* 

157} 

158 

158( 

159 

159^ 

160 

160i 

160| 

160} 

161 

1611 

162 

162| 

163* 
163} 
164 

164^ 
104^ 

3 
6 

13 
13 
24 

10 
13 
31 
10 
11 
7 
15 

Lba. 

O 

8 

22 

9 

2 

"3" 
3 

2 
2 

Weatlake 

Graham  Lake 

Falka  Landing 

1 

"*i 

5 
4 
14 
6 
0 
7 
2 
4 
9 
3 
8 
3 
4 
8 
...„. 

7 
6 
11 
6 
3 

'"'io* 

8 
6 
1 
46 
24 
37 
17 
10 
14 
36 
23 
36 
22 
25 
11 
10 
12 
20 
19 
39 
23 
31 

8 
...... 

3 
4 

32 
18 
37 
12 
10 
16 
25 

9 
16 
15 
10 

6 
15 

4 

10 
19 
48 
35 
20 

•  •  ■  • 

2 

2 

■     •     ■    a 

12 

42 
4 

30 
6 

66 

1 

Cotton  Box  Cut-off 

4 

2 

19 
5 

63 
5 

1 

Beaver  Pond  (outlet) 

Flat  Creek 

4 
2 
3 

2 

3 

4 
4 
9 
7 
S 
6 

2 
2 

. 

Dead  River 

3 

.... 

Savajre  Creok 

1 
6 

',{"" 

1 

1 

Thompsons  Landing 

1 

1       .' 

2 

; 

Af^^m^Pftrk  T/«nding 

1 

....•....( 

2 



- 

1 

; 1 1 "'"1 

' 1...J....1 

1 
5 
8 

4 
2 



•  • . . 
1 
'. . . . 

n 



■ 

8 

2 

2i 

140 

19 

— 
66 

Total 

338 

1,624 

830 

556 

2  174    -»  00a 

26| 

The  river  fiom  the  forks  (0)  to  Fodderstack  Cut  (60)  is  in  excellent  condition,  and 
as  regards  snags  is  in  good  condition  as  far  as  Hawkinsville  (133).  From  Hawkins- 
ville  (133)  to  Grocery  Creek  (150^)  little  has  been  done;  but  from  the  latter  place  to 
a  point  1  mile  below  HoUimans  Ferry  (165f )  the  river  is  in  excellent  condition. 
From  HoUimans  Ferry  to  Macon  (203)  nothing  has  been  done.  When  work  is  re- 
snmed,  a  snag  boat  should  commence  at  the  Forks  (0)  and  run  to  Hawkinsville  (133) 
removing  the  worst  obstructions;  then  complete  the  work  to  Grocery  Creek  (150^), 
and  from  below  HoUimans  Ferry  (165|)  to  Macon  (203).  This  mav  be  done  in  a  year, 
if  the  stage  of  water  is  favorable  to  snag  work;  but  it  will  probably  take  two  years. 
No  rock  work  has  been  done  for  several  years,  as  the  snags  have  .been  the  lim- 
iting obstructions,  and  no  plant  was  available.  Most  of  the  snags  have  been  re- 
moved. The  next  appropriation  will  put  the  entire  river  in  excellent  condition.  I 
believe  the  time  has  come  when  a  suitable  plant  should  be  provided,  and  one  which 
is  to  some  extent  independent  of  the  stage  of  water.  I  believe  either  a  chisel  or 
drilling  scow  should  be  built  and  outfitted,  and  the  opinion  of  those  who  have 
worked  them  seems  to  favor  the  drilling  scow. 

lliere  is  quite  a  number  of  shoals  in  the  river,  but  many  of  them,  with  proper  care, 
can  be  passed  at  all  stages  of  water.  I  would  suggest  working  the  more  important 
ones  first;  irrespective  of  location.  The  local  steamers  wiU  do  the  towage  at  low 
rates.  Haderas  Shoals  (92),  Davis  Shoals  (llOi),  and  Seven  Sycamore  Shoals  (126^), 
are  the  most  important,  and  should  have  gaps  cut  in  them  and  the  excavated  ma- 
terial deposited  in  dams.  Navigation  above  HawkinsviUe  (133)  is  dependeiit  on  the 
improvement  of  the  shoals,  and  these  should  be  worked  next.  HawkiuHvillc  Town 
Shoal  (133^)  should  have  a  channel  cut  next  the  left  bank,  the  material  deposited 
in  the  dam,  and  the  daui  built  up  of  such  loose  material  as  is  found  in  close  proximity. 
Buttermilk  Shoal  (134)  is  the  most  important  shoal  in  the  upper  river.  The  present 
chauiiel  is  on  the  lel't  bank,  which  is  the  best  location.  It  should  be  deopoiied  and 
the  training  wall  and  dani  built  up.  If  the  current  is  too  swift  for  steamers,  there 
should  be  SciUties  for  warping.    The  people  of  HawkinsviUe  have  been  in  the  habit 
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of  taking  stone  from  the  dams  for  btiilding  parposes,  and  I  wotild  suggest  that  they 
be  notified  that  it  is  against  the  law.  Tan  Yard  Shoals  (135)  should  have  a  channel 
cnt  on  left  bank  and  the  material  deposited  in  dam  and  training  wall;  at  lower  end 
of  shoal  there  is  a  ledge  of  rock,  bat  the  channel  on  the  right  bank  may  be  suffi- 
cient. Taylors  Blnif  Shoal  (135^)  should  have  a  channel  cut  on  right  bank,  and  the 
material  deposited  in  a  dam.  Colliers  Blufif  Shoal  (138)  should  iiave  channel  cut  on 
right  bank  and  material  deposited  in  dam.  Nest  E^g  Shoabi  (147) :  One  shoal  is  sit- 
uated^ in  lower  end  of  Indian  Bight,  and  the  other  in  the  middle  of  theWhite  Bight 
above.  A  channel  should  be  cut  in  both.  Wimberly  Old  Ferrv  Shoal  (149|^)  may 
need  some  attention,  and  also  a  shoal  at  157^;  but  I  do  not  tiiink  either  will  be 
troublesome. 

The  highway  bridge  at  Hawkinsville  has  not  been  altered,  nor  has  the  Covington 
and  Macon  Railroad  Bridge  at  Macon.  The  East  Tennessee,  Virginia  and  Greorgia 
Railroad  has  cleared  the  channels  under  the  drawspans  at  Lumber  City  as  directed^ 
but  I  have  not  had  an  opportunity  to  see  if  it  was  properly  completed. 

The  steamers  H,  G.  Day  and  Lumber  City^  connecting  at  Lumber  City,  the  J.  C, 
Siewarty  connecting  at  Abbeville,  and  the  Stran,  from  the  coast  to  Crisp  and  Abbe- 
ville, are  the  only  boats  running  in  1891-^92.  The  parties  owning  the  J.  C.  Stncart 
failed  in  their  stave  business  and  the  boat  was  sold.  The  new  owner  ran  it  to  Macon, 
but  under  present  conditions  there  could  be  no  profitable  business,  so  the  boat  was 
taken  to  Abbeville. 

All  sloughs  or  sucks  should  be  closed,  where  possible,  and  no  work  should  be  done 
with  the  intention  of  shortening  or  straightening  the  river.  It  will  certainly  make 
matters  worse.  Short  bights  are  very  little  trouble  to  steamboats,  as  it  takes  little 
time  to  work  them  if  too  short  to  steer.  Cut-offs  will  probably  have  to  be  made  at 
Tiger  Leap  (69J)  and  above  HoUingsworth  Ferry  (72f ),  as  it  would  cost  more  to  close 
than  to  open  them. 

Very  respectfully,  your  obedient  servant, 

F.  C.  Armstrong, 
Assistant  JSngineer, 

Capt.  O.  M.  Carter, 

Corps  of  Engineers,  U.  S.  A. 


N7- 

IMPROVEMENT  OF  BRUNSWICK  HARBOR,  GEORGIA. 

About  2  miles  above  the  city  of  Brunswick,  Turtle  River  is  divided 
by  Buzzard  Island  into  two  branches,  the  smaller  one,  flowing  to  the 
eastward  of  the  island  and  upon  which  the  city  of  Bruswick  is  situated, 
being  known  as  East  liiver,  the  other  retaining  the  name  of  Turtle 
River.  These  streams  unite  again  about  1 J  miles  below  the  city  to  form 
Brunswick  River.  The  lower  part  of  East  River  forms  what  is  known 
as  the  harbor  of  Brunswick.  Operations  for  the  improvement  of  this 
harbor  have  been  carried  on  in  acox)rdance  with  a  project  of  improve- 
ment prepared  by  Gen.  Gillmore,  the  officer  then  in  charge,  and  printed 
as  Appendix  M  12,  Annual  Report  of  the  Chief  of  Engineers  for  1886. 
This  project  is  an  enlargement  and  modification  of  a  previous  one  sub- 
mitted by  the  same  officer  and  printed  as  Appendix  J  7,  Annual  Report 
of  the  Chief  of  Engineers  for  1880. 

For  a  special  report  of  past  work  see  page  1047,  Annual  Report  GWef 
of  Engineers  for  1888,  and  the  annual  reports  of  the  same  officer  since 
that  date. 

,  ORIGINAL  CONDITION. 

Turtle  and  Brunswick  rivers  have  low-water  depths  of  from  4  to  6 
fathoms.  Over  the  shoal  in  the  East  River,  in  fi^ont  of  the  city,  them 
wasy  when  the  existing  i)roject  of  improvement  was  adopted,  a  low^- 
water  depth  of  only  1 J  fathoms.  The  mean  rise  and  fall  of  tide  is  about 
6.8  feet. 
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PLAN  OF  IMPROVEMENT. 

The  following  comprise  the  main  features  of  the  plan  of  improvement; 

(1)  A  training  wall,  projecting  from  the  most  easterly  point  of  Buz- 
zard Island  and  located  approximately  parallel  to,  and  J^^OOO  feet  or  less 
distant  from,  the  opposite  shore  of  East  River. 

(2)  A  low  dam  across  Turtle  Eiver,  extending  obliquely  upstream 
from  the  upper  end  of  Buzzard  Island  to  the  opposite  shore  of  Blythe 
Island. 

(3)  Short  spur  jetties  in  the  lower  part  of  East  Kiver. 

(4)  Dredging  in  the  vicinity  of  Turtle  River  Dam  and  on  the  shoal 
in  the  lower  part  of  East  River. 

The  training  wall  and  spurs  were  to  be  constructed  of  palmetto  cribs 
loaded  with  stone,  or  of  successive  courses  of  log  and  brush  mattresses 
loaded  with  riprap  stone.  The  works  were  intended  to  establish  and 
maintain  a  15-foot  low-water  channel  across  the  shoal  in  Ea«t  River. 
The  cost  of  the  original  project  was  estimated  at  $73,187.50,  and  as 
modified  at  $190,000. 

In  1836  an  appropriation  of  $10,000  was  made  for  the  removal  of  the 
shoal  in  East  River.  Since  the  adoption  of  the  existing  project  eight 
appropriations  have  been  made  by  Congress  for  the  work,  aggregating 
$162,500. 

The  project  of  improvement  needs  revision. 

SUMMARY  OP  OPERATIONS  PRIOR   TO  JULY  1,  1891. 

A  training  wall  was  constructed,  springing  from  a  point  on  the  east- 
em  side  of  Buzzard  Island,  and  extending  N.  77^  30'  E.  335  feet; 
thence  S.  14o  30'  65Q  feet;  thence  S.  12o  E.  3,549  feet  to  its  present 
end. 

The  return  work  (with  the  exception  of  a  shore  exfension  35  feet  in 
length,  built  of  log  mattresses)  and  780  feet  of  the  main  training  wall 
were  constructed  of  palmetto  cribs;  the  rest  of  the  training  walls,  3,419 
feet  in  length,  of  double  raft  mattresses  loaded  with  riprap  stone. 
Forty-nine  cribs  were  used,  14  of  which  are  in  the  return  work.  Each 
crib  is  from  20  to  25  feet  in  length  and  from  9  to  13  feet  in  width.  The 
cribs  were  filled  \vith  brush  and  dredge  material  capped  with  stone, 
and  rose  from  the  bottom  to  the  level  of  mean  low  water. 

The  double  raft  mattresses  are  from  30  to  40  feet  wide,  from  3  to  4 
feet  thick,  and  are  loaded  with  about  12  inches  of  stone.  In  raising  to 
a  higher  level  the  work  already  done,  ordinary  log  and  brush  mattresses 
from  15  to  30  feet  in  width  and  loaded  with  from  4  to  8  inches  of  stone 
were  used. 

The  old  palmetto  crib  work  being  too  narrow  to  build  upon,  founda- 
tion courses  of  mattresses  30  feet  wide  were  laid  behind  these  cribs  and 
close  against  them.  Upon  this  foundation,  courses  of  mattresses  20  feet 
in  width  were  laid  until  the  work  was  raised  to  the  level  of  the  old 
cribs.  The  next  course  then  overlapped  the  old  crib  work,  and  upon 
this  new  crest  mattresses  of  from  15  to  20  feet  in  width  were  laid. 
AloMg  the  return  face  and  at  the  angle  i)oint  apron  mattresses  were 
laid  on  the  channel  side  of  the  work  to  guard  against  scour.  The  re- 
turn face  was  brought  up  to  mean  high  water,  and  the  training  wall  to 
4  feet  above  mean  low  water  at  the  angle,  gradually  sloping  down  to 
the  level  of  low  water  at  a  point  780  feet  beyond. 

In  1889  work  was  resumed,  and  up  to  July  1,  1891,  the  crest  had 
been  brought  up  with  brush  fascines  loaded  with  ripraj)  stone  to  about 
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5.5  feet  above  mean  low  water  for  a  distance  of  2,290  feet,  measured 
from  the  return  angle  of  the  work.  There  were  used  in  this  work 
14,009.72  cubic  yards  of  fascines  and  2,726.71  cubic  yards  of  stone. 

Dredged  cuts  from  80  to  100  feet  in  width  and  from  14  to  15  feet  deep 
at  mean  low  water  were  made  at  various-  times  across  the  shoal.  The 
material  remov^  consisted  of  a  mixture  of  sand,  loam,  and  clay,  and 
aggregated  200,394.94  cubic  yards. 

IJp  to  July  1, 1891,  the  total  expenditures  for  the  work,  including 
outstanding  liabilities,  amounted  to  $147,667.61. 

OPERATIONS  DURINa  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

Under  a  contract  for  dredging  awarded  May  5, 1891,  to  Mr.  P,  Sanford 
Boss,  work  was  begun  on  July  29  and  continued  until  December  16, 
1891,  when  the  funds  were  exhausted.  A  cut  about  5,910  feet  in  length 
and  from  60  to  90  feet  in  width  was  dredged  through  the  shoal  in  East 
Eiver  to  an  average  depth  of  15  feet  at  mean  low  water.  In  executing 
this  work,  there  were  removed  49,324.3  cubic  yards  of  material. 

CONDITION  OF  WOEK  JUNE  30,  1892. 

The  training  wall  is  in  good  condition,  and  the  new  work  is  being 
rapidly  covered  with  a  growth  of  oyster  shells  similar  to  those  covering 
the  older  portions  of  the  work.  A  slight  settlement  of  the  crest  of  the 
new  work  has  taken  place,  due  to  the  compression  of  the  fascines  under 
their  load  of  stone.  The  work  is  now  compact  and  solid,  and  no  further 
settlement  is  apprehended. 

An  examination  of  the  channel,  made  in  May,  1892,  shows  that  there 
are  ample  depths  except  at  one  point,  where  the  15-foot  curves  are 
separated  by  about  100  feet.  Throughout  the  re^  of  the  channel  the 
average  depth  i»  about  16  feet. 

COMMERCE  AND  NAVIGATION. 

Previous  to  the  year  1871  the  city  of  Brunswick  was  of  slight  com- 
mercial importance,  the  value  of  the  exports  for  that  year  being  less 
than  $500,000.  In  1875  the  value  of  the  total  exports  had  increased  to 
$639,000.  From  that  year  up  to  the  present,  and  especially  since  1880, 
the  importance  of  the  city  of  Brunswick  has  increased  with  remarkable 
rapidity. 

In  1880  the  population  of  Brunswick  was  2,891 ;  it  is  now  estimated 
at  12,000,  and  is  still  growing  at  the  same  rate.  Taxable  property  in- 
creased in  value  from  $1,300,000  in  1880  to  $6,000,000  in  1890.  The 
naval-stores  business  did  not  begin  here  until  1875,  but  now  there  is  a 
yearly  business  of  more  than  $1,000,000.  During  the  same  period  the 
lumber  business  shows  an  enormous  increase.  The  supply  of  yellow- 
pine  timber  is  within  easy  reach  of  this  port,  and  is  practically  inex- 
haustible. White  oak,  ash,  cypress,  hard  woods,  American  mahogany, 
and  live  oak  are  accessible  within  short  distances,  and  all  other  classes 
of  hard  woods  are  attainable  in  unlimited  quantities  from  Alabama, 
Tennessee,  and  north  Georgia.  In  1880  there  were  shipped  from  this 
port  37,(K)0,000  feet  of  lumber;  in  1891  the  shipments  of  lumber 
amounted  to  125,074,000  feet,  valued  at  $l,-*50,74().  Lumber  was  at  one 
time  the  chief  export  of  Bmnswick,  but  c^itton  now  liokls  that  place. 
The  exports  of  this  8tax)le  during  the  season  of  1884~\S5  anumnted  to 
but  4,000  bales.    Since  then  the  exports  of  this  article  have  increased 
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wonderfally,  and  tbe    present  annual  shipments  amount  to    about 
183,000  bales,  valued  at  $7,355,000. 
The  following  lines  of  steamers  have  been  established: 

MaUory  Line,  Brunswick  to  New  York,  one  steamship  per  week* 
Brunswick  to  Savannah,  two  steamers  per  week. 
Brunswick  to  Femandina,  one  steamer  per  day. 
Brunswick  to'Darien,  one  steamer  per  day. 
Brunswick  io  river  points,  seven  steamers  per  week. 

The  passenger  traflRc  to  and  from  Jfew  York  over  the  line  now  in 
operation  woiSd  be  greatly  stimulated  were  the  outer  bar  impjx)ved  so 
that  the  steamship  company  could  positively  announce  the  departure 
of  its  steamers  from  Brunswick  at  the  same  hour  every  sailing  day  irre- 
spective of  tides.  The  inward-bound  steamers  are  often  compelled  to 
wait  outside  the  bar  for  high  water,  and  this  circumstance  tends  to  re- 
tard the  development  of  the  inward  passenger  traffic. 

Besides  the  lines  of  steamers  previously  mentioned,  a  large  fleet  of 
foreign  and  coastwise  steam  and  sailing  vessels  is  engaged  in  the  Bruns- 
wick trade,  which  consists  principally  of  shipments  of  cotton,  naval 
stores,  and  lumber. 

Shipments,  foreign  and  ooastwi9€* 


Artioloi.    . 


Cotton bales. 

Boein.. barrels. 

TurpeDtine do^.. 

Lumber Mfeet. 

Cross-ties number. 

MisoeHaneous tons. 


Total 

Estimated  receipts  by  water, 
eign  and  coastwise 


for- 


Total  commerce . 


1890. 


Amount. 


187,440 
182,053 
43,984 
191, 141 
265,000 
3,034 


Valae. 


18,605,942 

365,906 

791,712 

1,914,145 

106,000 

75,872 


11,859,677 
3,937,500 


15,797,077 


Tons. 


46,891 
21,619 
10,150 
849,648 
26,500 
8,034 


457,812 
157,600 


615,412 


1891. 


Amount. 


183,382 
153,146 
42,440 
125, 074 
625,372 
2,845 


Value. 


17, 354, 971 

306,292 

509,280 

1, 250, 740 

250, 148 

71,122 


9,742,553 
3.014,207 


12,756,760 


Tons. 


44, 410 
21,440 

9,780 

300,177 

62,537 

2,845 


441, 189 
135,000 


576,189 


Persons  interested  in  the  trade  of  Brunswick  estimate  that  owing  to 
past  work  of  improvement  in  the  harbor  freight  rates  have  been  reduced 
from  18  to  20  per  cent  and  that  if  the  improvements  were  completed 
according  to  the  existing  project  the  total  volume  of  trade  would  be 
increased  200  per  cent. 

:misoellai¥eot7S. 

The  work  is  located  in  the  coUection  district  of  BruiiBwlck,  Ga.  Amount  of  datles 
collected  in  1891,  $5, 982. 07.  St.  Simon's  Light  is  the  neare^  light-house  and  Fort 
Cinch,  Fla.,  the  nearest  fort. 

Since  the  work  of  improvement  has  begun  the  following  appropria- 
tions have  been  made: 

By  act  of  Congress  approved — 

March  3, 1879 $20,000 

June  14. 1880 10,000 

March  3,  1881 5,000 

August  2,  1882 25,000 

July  5,  1884 10,000 

August  5,  1886 22,500 

August  11,  1888 35,000 

September  19, 1890 35,000 

Total , 162,500 

JiNG  92 81 
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The  total  expenditures  to  Jane  30, 1892,  including  all  outstanding 
liabilities,  amounted  to  $161,694.86. 

It  is  proposed  to  expend  any  funds  that  may  become  available  during 
the  present  fiscal  year  in  raising  the  training  wall,  in  dredging,  and  in 
making  surveys,  when,  after  the  necessary  data  have  been  obtained, 
the  project  of  improvement  can  properly  be  revised. 

The  sum  $27,500  can  b^  economically  and  advantageously  expended 
during  the  coming  year. 

Money  statement. 

July  1,  1891,  balance  unexpended $14,832.39 

June  30,  1892,  amount  expended  during  fiscal  year 13, 950. 35 

July  1, 1892,  balance  unexpended 882.04 

July  1, 1892,  outstanding  liabilities 76.90 

July  1,  1892,  balance  available j» 805.14 

Amount  appropriated  by  act  approved  July  13,  1892 27, 500. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 28,305.14 


GOMMXRCIAL  STATISTICS. 


AfrivaU  and  clwranow  of  vesseU  and  commerce  at  Brunewiok,  Ga,,  from  January  1, 

1878,  to  December  31,  1891. 

ARBIVEI). 


ft  ...  A. f- 

Foreign  l>ortfl. 

m    ^     • 

Year. 

VKIHSbWISe. 

Ameiican  Teasels. 

Foreign  vessels. 

xouu. 

No. 

Toon. 

Crew. 

No. 

36 

33 

36 

13 

7 

11 

10 

10 

7 

8 

9 

20 

23 

20 

Tons. 

Crow. 

No. 

41 

40 

89 

63 

63 

87 

128 

94 

98 

102 

147 

191 

126 

107 

Tons. 

Crew. 

408 

468 

432 

751 

604 

979 

1,435 

1,037 

1,164 

1,232 

1,729 

2,408 

1,559 

1,523 

No. 

193 
221 
346 
355 
405 
397 
375 
346 
384 
304 
977 
431 
465 
501 

Tons. 

Crew. 

1878 

1870 

1880 

1881 

1882 

i8vS;{ 

116 
148 
271 
279 
335 
290 
239 
242 
229 
194 
821 
220 
316 
374 

32,584 

44, 397 

77,656 

100,451 

123, 149 

110, 302 

88,063 

93, 280 

88,244 

86,731 

290,500 

92,831 

196, 701 

235,565 

850 
1,000 
1.892 
2,239 
2, 659 
2,«68 
1,893 
1,928 
1,751 
1.625 
8,619 
1,764 
3,844 
4,462 

10, 218 
8.235 

11,219 
4,174 
2,095 
4,814 
4,434 
3.216 
3, 262 
3,  2.11 
2,991 

10, 035 
7.513 
8,025 

270 

232 

317 

98 

57 

107 

88 

07 

48 

116 

76 

176 

186 

164 

19,008 
17,589 
14, 990 
30, 279 
26, 9.')8 
40,765 
62, 818 
43,  281 
47,  798 
«4,537 
80,  330 
113, 757 
71,158 
70,228 

61, 810 
70, 221 
103, 871 
134,904 
152, 202 
155, 881 
155, 315 
139, 780 
139, 304 
144,  519 
373, 911 
216, 623 
275,372 
313,818 

1,613 
1,790 
2,641 
3,088 
3,416 
3,454 
3,416 
3,052 
2,835 
2,973 
10,424 
4,343 
5,589 
6,149 

1884 

1885 

18.-58 

1887 

1888 

1889 

1890 

1891 

CLEABED. 


1878 
187» 
1880 
1881 
1882 
18rt;{ 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 


124 

32,767 

157 

42,345 

270 

78, 913 

252 

82, 155 

278 

96,170 

257 

91,  036 

176 

62,927 

196 

71,  :^45 

184 

67, 020 

130 

.M,305 

785 

266, 152 

169 

65.800 

247 

122, 820 

813 

186, 171 

874 
1,116 
2,010 
1, 732 
2,080 
1,962 
1, 322 
1,481 
1,413 

958 
8,240 
1,273 
2,024 
3,432 


28 
21 
14 
17 
19 
28 
38 
21 
17 

r> 

13 
11 
18 
26 


9.231 

7,172 

r\  010 

7.218 

7,761 

11,268 

16, 209 

8.606 

7  528 

5,  858 

4,  715 

4,266 

8,745 

16,045 


236 
172 
115 

\m 

170 
240 
335 
19(1 


49 

47 
48 
87 
101 
124 
148 
135 
150  ;  117 
143  .  131 


110 
103 
165 
234 


173 
221 
172 
141 


21,218 

21,730 

19, 970 

42, 659 

48,699 

55, 717 

70,  612 

62, 437 

56, 280 

72, 894 

102. 360 

130, 919 

107, 197 

94,827 


550 
555 
550 
1,014 
1.139 
1.369 
1,633 
1,4.56 
1.305 
1.528 
2,236 
2,830 
2,261 
1,980 


201 

332 
356 
398 
411 
,362 
352 
318 
276 
971 
401 
437 
480 


63,216 
71, 247 
103, 900 
132,032 
152,  630 
158, 021 
149, 478 
142, 478 
130, 828 
130, 057 
373, 227 
200. 994 
238, 762 
297,043 


l.GOO 
1,848 
2,675 
1,902 
3,395 
3,571 
3,290 
3,127 
2,877 
2,627 
10,592 
4,206 
4,450 
5,646 
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ArrioaU  and  clearan€e$  of  vtsseU  and  cammeroe  at  Brunswick,  Ga,,  etc, — Continned. 

CO:^CM£RCE. 


Year. 


1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1881 


Yalne  of 
exports. 


$1, 372, 812 
1,394,401 
1,702,570 
2, 230, 000 
2, 700, 000 
3, 437, 000 
3,500,000 
3, 06:),  960 
2, 828. 656 
4, 121,  GOO 
7,  552, 025 
7, 894,  281 
7,355,841 

*9, 742, 553 


Vain©  of 
imports. 


$400 

3,197 

8,098 

4.377 

2,734 

3,093 

958 

4,008 

2,397 

*2,  815, 760 

*3, 140, 231 

6,557 

7,326 

♦3, 014, 207 


Total  col- 
lection. 


$4,500.97 

5, 044. 33 

17,723.27 

29, 3a5. 30 

20, 058. 90 

24,911.61 

19, 780. 32 

3, 939. 27 

5, 834. 43 

37, 520.  OO 

7,438.04 

8,933.66 

5,  748. 00 

5,982.07 


*Coaatwiao  and  foreign. 
Comparative  etatemeni  of  receipts  and  ehipmenta  of  naval  stores. 


Years. 


1880... 
1881... 
1882... 

1884... 
1885... 
1886... 
1887.,. 
1888... 
1889... 
1890... 
1891... 


Beceipts  (barrels). 


Stock  on 
hand. 


I 


S 


3,000 
2,935 
15,191 
19.791(2, 
15, 236 
8,0161, 
11,963 
45,337 
27,098 


Receipts  for 
year. 


i 


2. 


31, 869  2, 
29,4211, 


600  36, 
240  67. 
100104, 
200  80, 
893105, 
610  92, 
786 139, 
161*125. 
420140, 
. .  .*186, 
259  212, 
088161, 


495 
562 
357 

078 


8, 
13, 
23, 
16, 


661 
490 

459 
105 


Shipments  (barrels). 


Coastwise 
Total.      r  and  interior 
towns. 


39. 

70, 

119. 

99, 


622  23. 449  120, 
958 130, 900  100. 
625  151, 


366  34, 
54032,338 
82037,643 
000  45,000 
37442,813  244, 
40242,697190, 


170, 
167, 


49.';  9,261 
297  13, 730 
548  25,559 
769  18.  305 
858  24, 342 
974  22, 510 
329  37,410 
883  33,  459 
91840,063 


243  45,072 
823  43, 875 


OD 


29,339 
37,029 
46.  785 
9,846 
22,  8.50 
20, 197 
30,898 
22,356 
29, 746 
17,  753 
37,  553 
25,391 


'J2 


8,371 
8,621 

11, 5,« 
5.183 
2, 565 
3,556 

15.  620 
7,959 
8,3,3n 
6,  R^O 

11, 772 
5,640 


Foreign. 


5 

"C 


CO 


stock  on 
hand. 


3, 
11, 
12. 
20, 


7,201 

18, 077 

52. 972 

74, 687 

98.  9H:{ 

68.814  26, 

75,  OJM  10. 
111,73123, 
120. 159,27. 
152, 394  29. 
145, 400  32. 
127, 755  36, 


650  2,935 
00915,191 
82619.701 
229  15.  236 
167  8,016 
169 11, 96;< 
629  45, 337 
986  36, 8i;{ 
90118.013, 
.580  31, 860[ 
212  29. 421 
800  30, 294 
I 


s 

u 

"en 


240 
2,100 
2,  2)K) 
1.80:j 
2,  «10 

2.  7H-) 
l.lol 
1. 4o;i 

3.  i^-l'\ 
2. 2.5'> 
l,08» 

651 


TotaL 


4 


CO 

O 
P4 


39, 

70. 

no, 

99. 
120, 
100. 
1.51, 
170. 
1(57, 
'J02, 
212. 
183, 


475 

297 


a 


9,261 
13, 730 
548  25, 598 
76918,305 
?58  24, 342 
974;22, 510 
120;.U410 
S'.M)  33,  439 
918  40.063 
016  38,  708 
374  4.5, 072 
440  43. 091 


Capt.  0.  M.  Carter^ 

Corps  of  Engineera, 


John  H.  Dkveaux, 
Collector  of  Ctutoms, 


N  8. 


IMPROVEMENT  OF  JEKYL  CREEK,  GEORGIA. 

Jekyl  Creek  forms  part  of  the  inside  passage  between  Savannah 
Eiver,  Georgia,  and  ■  St.  Johns  Eiver,  Florida.  It  connects  St.  Simon 
Sound  and  Brunswick  River  at  the  north  with  Jekyl  and  St,  Andrew 
Sounds  at  the  south.  The  creek  is  about  5  miles  in  length,  is  separated 
from  the  Atlantic  Ocean  by  Jekyl  Island,  and  debouches  into  Bruns- 
wick River  about  6  miles  from  the  town  of  Brunswick,  Ga. 

Operations  for  the  improvement  of  this  creek  have  been  carried  on 
in  accordance  with  a  project  of  improvement  prepared  by  General  Gill- 
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more,  the  officer  then  in  charge,  and  printed  as  Appendix  N 10,  Annual 
Report  of  the  Chief  of  Engineers  for  1888. 

ORIGINAL  CONDITION. 

With  the  exception  of  two  points  the  creek  has  ample  widths  and 
depths  to  accommodate  the  largest  class  of  vessels  that  take  the  inside 
route.  About  a  mile  from  its  northern  end  a  shoal  is  found  between 
the  points  where  Lathram  and  Mud  rivers  enter  the  creek,  and  from 
the  mouth  of  the  creek  to  the  deep  waters  of  Brunswick  River,  in  the 
bight  formed  by  the  southern  shore  of  the  latter,  there  is  an  extensive 
mud  flat.  The  least  mean  low-water  depth  across  at  the  mouth  of  the 
creek  was  3.7  feet.  Across  the  shoal  between  Lathram  and  Mud  rivers 
it  was  3  feet.    The  mean  rise  and  fall  of  the  tide  is  7  J  feet. 

PLAN  OF  IMPROVEMENT. 

The  following  comprise  the  main  features  of  the  plan  of  improvement: 

(1)  A  training  wall  at  the  mouth  of  the  creek,  designed  to  guide  and 
concentrate  the  ebb  currents  across  the  mud  flats  to  the  deep  waters  of 
Brunswick  River. 

(2)  Closing  Mud  River  by  means  of  a  dam  at  some  suitable  point,  to 
prevent  the  escape  of  water  through  tliat  branch  at  ebb  tide. 

(3)  Dredging  through  the  mud  flats  at  the  mouth  of  Jekyl  Greek  and 
ill  the  creek  proper,  near  the  mouth  of  the  river. 

The  training  wall  and  closing  dam  were  to  be  constructed  of  log  and 
brush  mattresses,  or  brush  fascines,  and  riprap  stone  below  the  level 
.of  low  water  5  above  that  point  stone  alone  was  to  be  used.  It  was  pro- 
posed to  give  the  dredged  channels  a  bottom  width  of  50  feet.  The 
works  were  intended  to  establish  and  maintain  a  7-foot  low- water  chan- 
nel through  the  shoals.  The  cost  of  the  project  was  estimated  at  $38,590. 
In  the  river  and  harbor  act  of  August  11, 1888,  the  sum  of  $5,000  was 
appropriated  for  tliis  improvement.  "This  was  the  first  Jlppropriation 
ever  made  for  the  work.  By  the  act  of  September  19, 1890,  the  sum  of 
$7,500  was  appropriated,  making  a  total  of  $12,500. 

SUMMARY  OF  OPERATIONS  PRIOR  TO  JULY  1,  1891. 

Dredging  was  begun  on  February  4, 1889,  and  terminated,  on  account 
of  the  exhaustion  of  funds,  on  March  19,  1889.  During  this  period 
there  werfe  removed  a  total  of  20,486.84  cubic  yards,  12,546.33  cubic 
yards  of  which  were  removed  from  the  bar  outside  the  mouth  of  the 
creek.  Jetty  work  was  begun  on  May  13,  and  suspended  on  June  8, 
1891,  and  consisted  in  laying  a  foundation  course  of  the  training  wall 
40  feet  in  width  and  513.5  feet  in  length.  There  were  used  in  the  work 
2,282.22  square  yards  of  mattresses,  336.18  cubic  yards  of  stone,  and 
28,17  cubic  yards  of  brush  fascines. 

Up  to  July  1, 1891,  the  total  expenditures  for  the  work,  including 
outstanding  liabilities,  amounted  to  $8,888.22. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

Under  a  contract  for  dredging  awarded  on  May  5, 1891,  to  Mr.  P. 
Sanford  Eoss,  work  was  begun  December  20,  1891,  and  continued  until 
January  15, 1892,  when  the  funds  available  were  exhausted.  A  cut 
1^923  feet  long  and  30  feet  wide  was  dredged  through  the  shoal  outside 
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of  the  mouth  of  the  creek  to  an  average  depth  of  7  feet  at  mean  low 
water.  In  executing  this  work  there  were  removed  13,000  cubic  yards 
of  material. 

CONDITION  OF  WORK  JUNE  30,  1892. 

The  portion  of  the  training  wall  constructed  in  May  and  June,1891,  is 
in  good  condition,  and  shows  no  change  since  its  completion. 

The  dredged  cut  through  the  outer  shoal  shows  some  shoaling  since 
work  was  suspended.  While  the  average  depth  throughout  the  cut  is 
from  5.5  to  6  teet,  there  is  one  point  where  the  5-foot  curves  are  sepa- 
rated by  a  depth  of  but  4.8  feet  at  mean  low  water.  Ifo  dredging  was 
done  on  the  inner  shoal,  but  the  channel  has  maintained  its  depth  fairly 
well  during  the  year,  and  there  is  nowhere  a  less  depth  than  6.1  feet  at 
mean  low  water. 


COMMERCE  AND  NAViaATION. 

The  commercial  value  of  the  annual  traffic  through  Jekyl^  Creek  is 
estimated  at  about  $962,000,  and  the  amount  of  freight  carried  at 
about  28,500  tons.  It  is  impossible  to  secure  accurate  figures  because 
most  of  the  freight  is  billed  by  the  package  and  no  records  of  the. 
weights  and  values  are  kept.  The  above  estimate  is,  however,  believed 
to  be  a  close  approximation  to  the  truth.  The  freights  through  the 
channel,  outward  from  the  cities  of  Savannah,  Brunswick,  and  Fer- 
nandina,  consist  mainly  of  general  merchandise  and  mill  supplies.  The 
inward  freights  are  cotton,  naval  stores,  rice,  fish,  etc 

Tabular  statement  of  commerce  on  Jekyl  Creek, 


Bonle. 

Between— 

• 

No.  of 
steam- 
ers. 

Towing. 

Trips. 

Tons  of  Valued 
freight.:    at— 

Sea  Island 

Cinnberland 

Savannah  and  Femandina 

Briqiswlck  and  Fornandina 

Brunswick  and  Satilla  River 

Bronawick  and  Jekyl  Island 

1 
1 
2 
1 

1  barge.. 

Biweekly.. 

Daily 

Triweekly  . 
Daily 

26,500  !$900,000 
COO  1     17.000 

Sat  ilia  River. . 

1,404 

45, 000 

Jekyl  Island... 

Total .... 

6 

28,504 

902,000 

Vessels  passing  between  adjacent  ports  are  often  towed  through 
Jekyl  Creek,  thus  avoiding  rough  weather  at  sea  and  the  necessity  of 
taking  in  ballast.  ♦ 

The  ,steaniers  on  the  Cumberland  route  and  the  Jekyl  Island  route 
are  passenger  boats  and  carry  but  little  freight.  In  addition  to  tlie 
boats  above  mentioned,  many  small  craft  carrying  rice,  farm  and  garden 
produce,  fish  and  oysters,  pass  through  this  channel. 

Owing  to  the  shoal  water  in  Jekyl  Creek,  the  steamers  passing  through 
on  their  regular  trips  are  often  delayed  several  hours  while  waiting  for 
a  suitable  stage  of  tide,  and  some  are  reported  to  have  sustained  injuries 
by  running  aground.  The  Cumberland  route  is  a  part  of  a  through 
passenger  line  to  Florida  via  the  East  Tennessee,  Yirgiuia  and  Georgia 
Eailway,  and  the  delays  mentioned  interrupt  the  schedule  to  the  serious 
detriment  of  the  passenger  service. 

The  completion  of  the  works  of  improvement  will  undoubtedly  be 
followed  by  a  large  increase  in  the  amount  of  commerce  passing  through 
Jekyl  Creek. 
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MISCELLANEOUS. 

The  work  is  located  in  the  collection  district  of  Brunswick,  Ga.  Amount  of  duties 
collected  in  1891,  $5,982.07.  St.  Simon  is  the  nearest  light-house,  and  Fort  Clinch^ 
Fla.,  the  nearest  fort. 

The  following  appropriations  have  been  made  for  this  work : 

By  act  of  Congress  approved — 

August  11,  1888 .'.  $5,000 

September  19,  1890 7,500 

The  total  expenditure  to  June  30, 1892,  including  all  outstanding  lia- 
bilities, was  $12,448.01. 

It  is  proposed  to  expend  the  available  funds  and  any  funds  that  may 
become  available  during  the  year  in  carrying  on  the  improvement  ac- 
cording to  the  approved  project.  Should  the  appropriation  become 
small  and  irregular  the  cost  will  be  greatly  increased.  The*  sum  of 
$18,590  can  be  economically  and  advantageously  expended  during  the 
present  fiscal  year. 

#  Money  statement 

July  1,  1891,  balance  unexpended $3,611.78 

June  30,  1892,  amount  expended  during  fiscal  year 3, 559. 79 

July  1,  1892,  balance  unexpended 51. 99 

Amount  appropriated  by  act  approved  July  13,  1892 7, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 7, 551. 99 


< 


'Amount  (estimated)  required  for  completion  of  existing  project 18, 590. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30,1894    18, 590. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ng. 

IMPROVEMENT  OF  CUMBERLAND  SOUND,  GEORGIA  AND  FLORIDA. 

The  entrance  to  Cumberland  Sound  is  situated  between  Cumberland 
Island,  Georgia,  and  Amelia  Island,  Florida. 

Operations  for  improving  the  channel  across  the  bar  at  this  entrance 
have  hitherto  been  carried  on  in  accordance  with  a  project  of  improve- 
ment submitted  to  the  Chief  of  Engineers  by  Gen.  Gillmore,  the  officer 
then  in  charge,  dated  June  30,.  1879.  A  discussion  of  the  general  ques- 
tion of  the  application  of  jetties  to  this  entrance  is  published  as  Appen- 
dix H  6,  Annual  Report  of  the  Chief  of  Engineers  for  1878. 

For  a  detailed  history  of  the  past  work,  see  page  1054,  Annual  Eeport 
of  the  Chief  of  Engineers  for  1888. 

ORIGINAL  CONDITION. 

The  available  depth  of  the  entrance  in  its  unimproved  condition 
varied  from  11  to  12.5  feet  at  mean  low  water.  The  mean  rise  and  fall 
of  tide  is  6.9  feet. 

PLAN  OF  IMPROVEMENT. 

The  plan  of  improvement,  as  originally  submitted  by  Gen.  Gilmore 
in  1879  and  revised  by  the  Board  of  Engineers  in  March,  1891,  pro- 
vides for  the  construction  of  two  low  jetties,  composed  of  riprap  stone, 
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with  a  mattress  hearting  whenever  admissible,  resting  upon  a  founda- 
tion mattress  of  brush  or  logs  and  brush,  starting,  respectively,  from 
the  shores  on  opposite  sides  of  the  entrance  and  extending  seawai'd 
across  the  bar  upon  lines  so  directed  that  the  ends  will  be  parallel  to 
each  other  and  about  3,900  feet  apart.  These  jetties  are  intended  to 
establish  a  low-water  channel  across  the  bar  not  less  than  19  feet  in 
depth.  The  cost  of  the  improvement  was  originally  estimated  at 
12,071,023,  and,  as  modified,  at  *l,00C,5O0  for  the  completion  of  the  low 
jetties  and  at  $2,079,500  if  high  jetties  are  found  necessary. 

SUMMARY  OF  OPERATIONS  PRIOR  TO  JULY  1,  1891. 

IvTothing  was  ever  expended  in  improving  the  entrance  to  Cumber- 
land Sound  previous  tcT  the  sidoption  of  the  existing  project.  Since 
then  appropriations  have  been  made  by  Congress  for  the  work,  aggrci 
gating  $592,500. 

Xorth  jetty. — The  shore  end  of  this  jetty  is  located  on  Cumberland 
Island,  about  7,700  feet  north  26^  30'  west  from  the  eastern  bastion  of 
Fort  Clinch.  From  this  point  it  extends  south  61o  30'  east  f,200  feet, 
thence  south  80^  east  5,172  feet  to  its  present  seaward  end. 

Work  on  this  jetty  was  commenced  in  June,  1881,  and  suspended  in 
March,  1883.  In  addition  to  the  foundation  course,  7,372  feet  in  length, 
a  second  course  extends  from  the  angle  point  shoreward  a  distance  of 
1,439  feet.  Foundation  courses  of  two  spurs,  each  54  feet  in  length, 
are  also  laid  on  the  harbor  side  of  the  jetty  at  distances  of  1,627  and 
1,800  feet,  respectively,  from  its  shore  end. 

The  mattresses  of  the  foundation  course  of  the  jetty  vary  in  width 
from  25  to  52  feet  and  those  of  the  second  course  from  20  to  25  feet. 
The  spurs  are  42  feet  wide. 

The  mattresses  are  from  19  to  22  inches  in  thickness  and  are  loaded 
with  riprap  stone  to  an  average  depth  of  12  inches. 

There  have  been  used  in  the  work  46,480  square  yards  of  mattresses 
and  15,612  cubic  yards  of  riprap  stone. 

Operations  on  this  jetty  were  resumed  on  June  23, 1891,  and  up  to 
the  end  of  that  fiscal  year  the  foundation  course  was  extended  267.4 
feet  by  brush  mattresses  100  feet  wide  loaded  with  stone.  There  were 
used  in  this  work  2,769.35  square  yards  of  brush  mattresses  and  382.38 
cubic  yards  of  stone. 

South  jetty. — ^The  shore  end  of  this  jetty  is  located  on  Amelia  Island, 
about  5,800  feet  east  18"^  south  from  the  eastern  bastion  of  Fort  Clinch, 
From  this  point  it  extends  seaward  a  distance  of  10,062.48  feet,  meas- 
ured along  the  axis  of  the  work.  From  the  initial  point  it  runs  as  fol- 
lows, viz : 

Feet. 

Range  1,  east 2,041.63 

Range  2,  north  68°  32' east 5,625.37 

Range  3,  north  69°  32' east 400.00 

Range4,  north  71°  32'  east ^ 400.00 

Range  5,  north  78°  32' east 400.00 

Range  6,  north  78^  32' east 400.00 

Range  7,  north  80^  2' east 400.00 

Range  8,  north  81^  east 395.48 

In  addition  to  the  foundation  course  a  second  course  3,967.9  feet  in 
length  extends  seaward  along  the  second  range,  beginning  at  a  point 
917.7  feet  from  the  intersection  of  the  first  and  second  ranges. 

The  mattresses  of  the  foundation  course  vary  in  width  on  the  first 
range  from  40  to  50  feet  and  on  the  second  range  from  50  to  100  feet. 
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On  all  otlior  ranges  their  width  is  100  feet,  as  is  also  that  of  the  mat- 
tresses of  the  second  course.  The  mattresses  average  about  18  inches 
in  thickness  and  are  loaded  with  riprap  stone  to  an  average  depth  of  12 
inches.  This  jetty  has  been  brought  up  to  the  level  of  mean  low  water 
for  a  distance  of  nearly  3,123  feet  from  its  shore  end,  and  with  a  crest 
width  of  16  feet  shoreward  of  the  angle  and  of  22  feet  seaward  of  that 
point.  The  structure  consists  of  riprap  stone  upon  the  mattress  found- 
ation. A  hearting  of  oyster  shells  was  tried,  but,  being  found  to  be  dis- 
advantageous and  not  economical,  was  discontinued.  The  stone  has 
stood  well,  the  slopes  assumed  on  both  sides  of  the  jetty  being  about  1 
on  IJ.  No  breaking  down  of  the  work  at  any  point  has  been  observed. 
There  have  been  used  in  the  work  145,197.86  square  ^ards  of  mattresses, 
74,010.47  cubic  yards  of  riprap  stone,  and  2,071.80  yards  of  oyster  shells. 
Up  to  July  1^  i891,  the  total  expenditures  on  both  jetties,  including 
outstanding  liabilities,  amounted  to  $488,347. 

OPERATIONS  DURING  THE  FISCAL  YEAB  ENDING  JUNE  30,  1892. 

Operations  on  the  north  jetty  were  continued  under  contract  with 
Mr.  John  F.  Gaynor,  awardeil  on  May  4, 1891,  and  were  suspended  on 
November  14, 1891,  the  funds  available  being  exhausted.  The  founda- 
tion course,  composed  of  brush  mattresses  100  feet  in  width  and  loaded 
with  riprap  stone,  was  extended  from  a  point  7,540  feet  from  the  shore 
end  of  the  jetty  to  a  point  13,717.9  feet  from  the  shore  end,  except  for 
a  space  of  1,031.4  ffe^t,  between  the  8,762.7  and  9,794.1-foot  points, 
where  a  gap  was  left  across  a  shoal  that  rises  above  mean  low- water 
level.  The  inner  end  of  the  outer  or  seaward  range  of  the  jetty  was 
reached  at  a  point  12,729.7  feet  from  the  shore  end.  This  range  is 
about  north  81^  31'  east.  All  distances  are  measured  along  the  axis  of 
the  jetty.  In  the  work  during  the  fiscal  year  just  closed,  there  were 
used  58,759.61  square  yards  of  brush  mattresses  and  11,429.93  cubic 
yards  of  stone,  making  a  net  advance  of  5,146.5  feet  in  the  foundation, 
course.  This  work  was  carried  on  in  the  breakers,  where  operations 
are  always  dangerous  and  often  impossible. 

CONDITION  OF  WOBK  JUNE  30,  1892. 

An  examination  of  the  work  and  of  the  bar  channel  was  made  in 
May,  1892.  The  south  jetty  remains  as  described  in  my  last  annual 
report.  It  has  received  no  injury  during  the  year,  and  is  in  good  con- 
dition. The  old  portion  of  the  north  jetty  remains  as  noted  in  former 
reports.  The  new  work  is  in  good  condition,  but  is  not  yet  sufficiently 
extended  to  have  any  beneficial  effect  on  the  bar  channel. 

The  channel  has  moved  to  the  south  during  the  year  and  now  crosses 
the  outer  end  of  the  south  jetty,  where  the  foundation  course  only  has 
been  laid,  extending  thence  almost  due  east  to  sea.  The  available 
depth  is  now  slightly  more  than  13  feet,  and  the  inner  and  outer  15-foot 
curves  are  separated  by  only  about  400  feet. 

OOHMEBOE  AND  NAVIGATION. 

* 

All  the  commerce  of  St.  Mary,  Ga.,  and  90  per  cent  of  the  commerce 
of  Fernandina,  Fla.,  are  dependent  on  water  transportation  through 
Cumberland  Sound. 

The  Florida  Central  and  Peninsular  Railroad,  terminating  at  Fer- 
nandina, besides  traversing  a  fertile  and  well-timbered  country,  pierces 
also  the  Florida  phosphate  fields,  and  much  of  the  rock  from  the  phos- 
phate mines  is  brought  by  this  road  to  Fernandina  for  shipment  to 
coastwise  and  foreign  ports.  For  the  handling  of  this  increased  traffiC| 
the  railroad  has  bmlt  new  wharves,  erected  a  large  elevator,  and  ex* 
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tended  its  terminal  facilities.  From  information  derived  from  the 
owners  of  the  principal  mines  it  is  estimated  that  the  annual  shipments 
of  rock  will  ag^egate  about  300,000  tons. 

The  Mallory  line  has  two  steamships  per  week  plying  between  Fer- 
nandina  and  New  York,  which  carry  annnally  abont  61,000  tons  of 
freight.  Fifteen  steamers  per  week  ply  between  Femandina  and  local 
coastwise  i)orts,  and  a  large  fleet  of  foreign  and  coastwise  vessels  is 
engaged  in  the  commerce  of  this  port. 

In  1891,  the  shipments,  foreign  and  coastwise,  amounted  to  205,440 
tons,  valued  at  $2,486,527,  and  the  receipts  by  water  were  54,900  tons, 
valued  at  $3,938,000. 

It  is  estimated  that  during  the  year  1892  the  shipment  of  phosphate 
rock  will  be  double  tiiat  of  1891.  During  the  first  five  months  of  1892, 
from  January  1  to  June  1,  there  were  shipped  52,188  tons,  while  the 
shipment  during  the  entire  year  in  1891  amounted  to  52,428  tons. 

Fort  of  FonuMdimOf  lHa.^aM9mon,U  and  receipU,  1891. 


AitixUm. 


Qnantity. 


Tons. 


Valntt. 


Foreign: 

LfQIlllMr.  ........■«■••••«•••■•••••■•.•••.•••■••••••■••••.  ...fJMt.. 

Phosphate  rock • • tons.. 

Coftfttwise: 

Lumber feet.. 

Cotton  (see ieland) bales.. 

Rosin barrels.. 

Spirits  of  tnrpenthie '. do 

Cedar,  shingles,  rails,  and  misoellaneoas • tons.. 


9,  MO,  976 


57,436,589 

8,527 

23,206 

4,421 


20,667 
52,428 

110,468 

2,132 

8,481 

774 

6,600 


1140,115 
620,136 

854,540 

426,350 

46,412 

66.315 

814,650 


Total 


205,440 


2.486,527 


BICEIPn. 


Steel  rails 
Gnano. . . . 


.tons, 
.do.. 


Hiscellaaeons • do. 

Total 


7,300 

43,000 

4,600 


219,000 
1,419,000 
2,300,000 


54,900 


3.938,000 


Aggregate. 


260,340 


6, 424, 527 


HisoELLAinsons. 

This  work  is  located  in  two  coUeotlon  distriots,  the  north  jetty  being  in*  the  dis- 
trict of  St.  Mary,  Ga.,  and  the  south  jetty  in  that  of  Fernandina,  Fla.  Fernandina, 
Fla..  is  the  nearest  port  of  entry.  Amount  of  duties  collected  in  1891,  none.  Amelia 
Lignt  is  nearest  light-house  and  Fort  Clinch,  Fla.,  the  nearest  fort. 

Since  the  existing  project  for  improving  Cumberland  Sound  was 
adopted,  the  following  appropriations  have  been  made  for  this  work: 

By  act  of  Congress  approved — 

June  14,  1880 $30,000 

March3, 1881 100,000 

August  2, 1882 t 50,000 

Julys,  1884.., 75,000 

Augusts,  1886 112,500 

August  11,  1888 112,500 

September  19,  1890 112,500 

Total 592,500 

The  total  expenditures  to  June  30,  1892,  including  all  outstanding 
liabilities,  were  $590,624.08. 

It  is  proposed  to  expend  the  funds  available  and  any  fiinds  that  may- 
become  available  during  the  year  in  expending  and  raising  the  nortibi 
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jetty,  the  work  to  be  done  in  accordance  with  the  revised  project  of 
March  11, 1891. 

The  appropriations  heretofore  made  have  been  entirely  inadequate 
to  an  economical  and  advantageous  prosecution  of  the  work  of  improve- 
ment. The  most  satisfactory  results  can  not  be  obtained  with  expendi- 
tures the  next  fiscal  year  of  less  than  $1,000,000. 

Money  statement. 

July  1, 1891,  balance  unexpended $108,173.78 

Jane  30,  1892,  amount  expended  during  fiscal  year 106, 050. 69 


July  1, 1892,  balance  unexpended  . . 
July  1,  1892,  outstanding  liabilities 


2,123.09 
247.17 


July  1,  1892,  balance  available 1,875.92 

Amount  appropriated  by  act  approved  July  13,  1892 170, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 171, 875. 92 


"  Amount  (estimated)  required  for  completion  of  existing  project 1, 817, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

<      30,  1894 1,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

y    harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


ArrivaU  and  clearances  of  vesseUf  and  eommerce,  at  FematuUna,  Fla,,  from  January  1, 

1876,  to  December  Sly  1891, 


ARRIVED. 


Foreign  ports. 

Total. 

O0MvWu<J. 

Tear. 

American  vessels. 

Foreig:n  vessels. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

1875. . . . 

212 

117,363 

4,192 

47 

10,379 

359 

12 

7,437 

135' 

271 

135, 179 

4,680 

1876. . . . 

210 

141, 354 

4,749 

25 

4,893 

179 

28 

9,232 

249 

263 

155, 479 

5,177 

1877.... 

150 

100, 581 

3,843 

31 

3,768 

217 

40 

12,547 

404 

221 

121,896 

8,964 

1878.... 

183 

120,845 

3,900 

17 

.3.985 

101 

22 

8,294 

215 

222 

133, 124 

4,216 

J879.... 

205 

133, 020 

4,133 

28 

10, 634 

252 

10 

5,639 

126 

243 

149, 203 

4,516 

1880.... 

270 

146, 722 

4,470 

34 

22,396 

598 

22 

9,463 

240 

326 

188, 581 

5,308 

1881.... 

273 

171,548 

4,186 

17 

11, 899 

314 

24 

11, 593 

271 

278 

195, 040 

4,771 

1882.... 

239 

146, 383 

3,279 

16 

9,056 

242 

15 

6,639 

151 

270 

162,078 

3,672 

1883.... 

183 

96,937 

2,453 

6 

1,769 

43 

14 

5,229, 

137 

203 

103, 935 

2,633 

1884.... 

178 

105, 061 

2,864 

3 

865 

21 

10 

4,029 

88 

189 

109, 755 

•  2,978 

1885.... 

169 

111,  698 

8, 131 

7 

999 

47 

22 

9,785 

210 

198 

122, 482 

8,388 

1886,... 

205 

147, 418 

4,014 

7 

2, 112 

53 

15 

5,187 

146 

227 

154, 717 

4,213 

1887.... 

349 

317, 798 

5,030 

19 

6, 402 

122 

22 

8,565 

220 

390 

332,965 

5,372 

1888.... 

274 

179, 130 

4.456 

19 

7,152 

156 

18 

6.789 

177 

311 

193, 071 

4,789 

1889. . . . 

262 

164,229 

3,908 

48 

16.434 

369 

39 

12,  936 

363 

349 

193, 594 

4.640 

1890.... 

267 

172, 202 

3,948 

40 

14, 683 

305 

33 

11,618 

306 

340 

198,403 

4,559 

1891.... 

226 

164,588 

3,530 

18 

6,175 

140 

34 

17,654 

433 

278 

188,417 

4,103 

CLEARED. 


1875. . . . 

229 

121,028 

4,303 

31 

8,239 

228 

15 

5.343 

212 

275 

134, 610 

4,748 

1876.... 

244 

101,154 

5,058 

21 

6,040 

147 

26 

9,002 

269 

291 

166,196 

5,474 

1877.... 

165 

106,  615 

3,590 

24 

6,340 

106 

42 

13, 741 

412 

231 

126,  596 

4,168 

1878.... 

195 

124,883 

4,086 

19 

4,911 

123 

26 

9,080 

236 

■  240 

138, 874 

4,445 

1879.-.. 

175 

129,  654 

4,079 

31 

11, 067 

258 

12 

8,016 

164 

218 

148, 737 

4,501 

1880..-. 

244 

155, 659 

4,505 

31 

14,207 

327 

24 

10,202 

240 

299 

180, 068 

5,072 

1881.... 

204 

138,  593 

3,730 

41 

22,007 

506 

31 

15,  335 

351 

276 

175, 940 

4,587 

1882.... 

217 

136, 666 

3.166 

39 

15,497 

370 

31 

14,962 

321 

287 

167, 125 

3,857 

1883.... 

153 

85,815 

2,245 

32 

8,925 

210 

24 

9, 413 

231 

209 

94.153 

2.681 

1884.... 

178 

104, 462 

2,688 

27 

8,831 

176 

15 

6.488 

158 

210 

119,781 

3,022 

1885..-. 

186 

112, 936 

2,970 

33 

10, 251 

249 

21 

9,  393 

221 

239 

132,  580 

3,440 

1886.... 

214 

153. 092 

4,208 

27 

9,072 

200 

26 

9,817 

299 

267 

171,981 

4,707 

1887...- 

306 

826, 342 

4,500 

29 

8,552 

232 

33 

11,607 

327 

868 

346,501 

5,054 

1888.... 

280 

175, 490 

4,586 

28       9,190 

184 

20 

8, 622 

204 

328 

193, 302 

4,974 

1889.... 

298 

181,075 

4,240 

46     13. 652 

342 

45  !  16,286 

428 

389 

211,013 

5,010 

1890.... 

276 

176,  330 

4,074 

41 

14, 394 

317 

34 

13, 149 

319 

351 

203, 878 

4,700 

1881.... 

228 

156,272 

8,507 

18 

6,407 

186 

49 

31, 117 

702 

295 

193, 796 

4,345 
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ArrivaU  and  clearances  of  vesseUj  and  commerce,  at  Fernandina,  Fla.^  etc, — Continuetl. 

COMMERCE. 


Year. 


1875. 
1876. 
1877. 
1B78. 
1870. 
1880. 
1881. 
1882. 
1S83. 
1884. 
1885. 
1886. 
1887. 
1888. 
1880. 
1800. 
1891. 


Value  of  exporU. 


Foreign.      CoaulwUe. 


$200,701 
226, 076 
310.225 
248.000 
275, 470 
257.780 
242, 100 
202,400 
248, 600 
173,600 
214. 726 
101, 505 
226,060 
175, 150 
325.080 
478, 475 
778,231 


$1,  no.  070 
1, 170,  240 
676, 855 
780,607 
021,368 
667.002 
1,064.304 

1,  .'{42. 421 
2. 673, 010 
1, 164, 462 
2, 134, 541 

2,  843, 000 
3, 500, 000 
2,500,000 
3, 070, 180 
2, 245, 753 
1,708,276 


Value  of  importH.        ^ 
*^_..         I  Total  com- 

Foreign.    ,  (JuaetwiHe.       ^^^*^- 


$14. 304 
46, 170 
10,304 

8,142 
11,038 

3,676 
11, 701 
45,702 
11,229 

1.874 

4,180 

690 

23,806 


601 
10,002 


$755, 
1,131, 
3.146, 

172. 
1,360, 
1,365, 
1,786, 
7, 536, 
2. 262, 
1, 738, 
1,  502, 
1, 625, 
2,000, 

650, 
3,150, 
4,007, 
2,038, 


718 
032 
363 
234 
432 
857 
646 
588 
755 
620 
M4 
000 
000 
000 
000 
683 
000 


I 


$2,080, 
2,  573, 
2, 152, 
1,001, 
2,568, 
2,204. 
8, 104, 
3, 217, 
5,005, 
3,078. 
3,855, 
4,660, 
8,750, 
3,325, 
7,446, 
7, 732, 
6.424, 


T02 
827 
747 
083 
308 
405 
831 
201 
504 
556 
091 
185 
856 
150 
761 
813 
527 


DuticA  col- 
lected. 


$1, 817. 84 
2,181.40 
2, 376. 00 
2,000.00 
3, 424. 00 
7, 808. 00 
8,183.00 

36, 500. 00 
6,566.00 
1,331.00 
1,451.28 
808.00 
3, 400. 00 
4,655.06 
4,712.4a 
7, 335. 9!S 
None. 


Capt.  O.  M.  Carter, 

Corps  of  Engineers;  U.  8,  A, 


James  A.  Pins, 

Collector, 


ArrivaU  and  clearances  of  vessels ,  and  commerce,  at  St.  Marys,  Ga,,  from  January  1, 1879, 

to  December  31,  1891, 

ARBIVED. 


n^...A_<>^ 

Foreign  porta. 

rn^A..i 

Tear. 

'wiWbWlSO. 

American  vessels. 

Fo 
No. 

reign  veflHoU. 

J^VVM,. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

1870 

1880 

1881 

1882 

1883 

1884 

1885 

1886; 

1887 

1888 

1880 

1800 

1801 

63 
30 
22 
28 
26 
32 
40 
20 
37 
55 
60 
39 
44 

16, 773 

8,082 

7,541 
10,504 

0,  .596 
11.204 
13,  042 

7,8S2 
13,247 
2t».897 
24,000 
IC,  .'i28 
18, 678 

378 
202 
156 
196 
132 
224 
280 
140 
222 
440 
540 
30U 
322 

6 
2 
6 
1 
3 

9 
6 
1 

2,303 
694 

2,401 
371 

1,207 
639 
306 
321 
405 
433 

3,575 

2, 058 
330 

54 

17 

64 

7 

24 
0 
8 
7 
0 
8 
70 
45 
8 

14 

10 

25 

15 

6 

6 

5 

6 

8 

3 

14 

7 

2 

5.155 
6,  409 
11, 282 
5,  723 
2.112 
2,334 
2, 028 
2. 086 
4, 286 
1,  :ja3 
6,571 
2,856 
747 

143 

18.-, 

290 

146 

44 

57 

52 

56 

90 

32 

133 

68 

20 

73 
48 
53 
44 

35 
30 
46 
27 
46 
36 
83 
52 
47 

24.231 
16.  OH.-. 
21,.TiJ 
16,598 
12,  912 
14,065 
15.  466 
10.  288 
17,938 
22, 695 
.13,.146 
21,242 
19,655 

475 
404 
500 
:i47 
250 
200 
340 
203 
321 
480 
74,'l 
413 
350 

CLEARED. 


1870. 
1880. 
1881. 
1882. 
1883. 
1884. 
1886. 
1886. 
1887. 
1838. 
1889. 
1890. 
1801. 


53 
30 
22 
28 
26 
32 
40 
20 


56 
60 


16,773 
8,082 
7,541 

10,504 
0,596 

11,294 

13, 042 
7,882 


21,330 
24,000 


378 
202 
156 
106 
182 
224 
280 
140 


448 
540 


10 
3 
7 
4 
3 
2 
3 
5 
1 
5 
0 
3 
6 


3,577 

83 

1,150 

27 

3,362 

68 

1,567 

32 

1,207 

24 

1,007 

19 

1,195 

25 

2,312 

40 

425 

9 

2, 086 

41 

3, 575 

70 

877 

21 

2,  265 

38 

14 

12 

20 

18 

6 

6 

4 

6 

8 

6 

14 

7 

2 


5,155 
4,979 
12,463 
6,791 
2.112 
2,234  I 
1.595 
1,646 
4.  286 
1,.'>87  I 
5,571  I 

1, 8.-,o  ; 

818 


143 

132 

323 

175 

46 

57 

42 

45 

00 

46 

133 

68 

18 


77  j  25, 
45  15, 


58 
50 
35 
40 
47 
80 
8 
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403 
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ArrivaU  and  clearances  of  vessels,  and  commeroe,  at  St,  Marys,  Ga.,  etc. — Continaed. 

COMMERCS. 


Year. 


1879 
1880 
1881 
1882 
1883 
1884 
1885 


Value  of 
exports. 


$82,491 
70, 411 

149, 333 
47,216 
26,002 
22,517 
27,127 


Year. 


1886 
1887 
1888 
1889 
1890 
1891 


Valne  of 
exportB. 


$36,520 
428.500 
212,045 
343.490 
37,887 
32,800 


Capt.  O.  M.  Carter, 

Corps  of  Engineers,  Z7.  8.  A* 


Wm.  a.  Whitr, 

Colleotar^ 


N  10. 

REMOVING  SUNKEN  VESSELS  OR  CRAPT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 


UNKNOWN  WRECK  IN  SAVANNAH  HARBOR, 

On  November  28, 1891.  in  dredging  a  sand  lump  which  had  formed 
in  the  channel  opposite  tne  Savannah,  Florida  and  Western  Railway,  in 
Savannah  Harbor,  the  dredge  encountered  a  wreck  having  over  it  a 
depth  of  13.4  feet  at  mean  low  water.  It  appeared  to  be  the  wreck  of 
a  large  sailing  vessel  and  conld  not  be  removed  by  the  dredge.  It  lay 
nearly  in  the  middle  of  the  river,  on  the  edge  of  the  channel,  and  was 
a  dangerous  menace  to  shipping.  Its  removal  was  authorized  on  De- 
cember 1. 1891,  by  the  Secretary  of  War,  and  the  sum  of  $500,  which 
was,  on  December  19, 1881,  increased  to  $850,  was  allotted  for  that  pur- 
pose. Proposals  for  the  removal  of  the  wreck  were  asked  for  by  circu- 
lar letter.  The  proposal  of  Mr.  Jacob  Paulsen,  of  Savannah,  Ga., 
bearing  date  of  December  16, 1891,  agreeing  to  remove  the  wreck  for 
$700,  being  the  lowest,  was  accepted,  and  the  work  was  begun  on  Jan- 
uary 21, 1892.  One  dredge  and  a  force  of  seven  men  were  employed. 
All  parts  of  the  wreck  that  could  not  be  removed  by  the  dredge  alone 
were  broken  up  by  dynamite,  which  was  exploded  on  the  bottom.  The 
greatest  charge  exploded  at  any  one  time  was  60  pounds.  In  all,  430 
pounds  of  dynamite,  40  per  cent  nitroglycerine,  were  used.  The  work 
was  completed  on  February  19,  1892,  all  portions  of  the  wreck,  to  a 
depth  of  26  feet  below  mean  high  water,  having  been  removed. 

WRECKS  IN  DARIEN  RIVER  AND  THREE-MILE  CUT,  GEORGIA. 

On  July  14, 1891,  the  mayor  and  many  citizens  of  Darien,  Ga.,  pre- 
sented a  petition  praying  that  the  wreck  of  the  steam  lighter  Molton^ 
then  lying  in  the  main  channel  of  the  Darien  River,  opposite  Generals 
Cut,  Georgia,  and  menacing  navigation,  be  removed.  This  petition  was 
transmitted  to  the  Chief  of  Engineers,  U.  S.  Army  with  the  recommen- 
dation that  $150  be  allotted  for  the  purpose  of  making  an  examination. 
This  was  granted,  and  the  examination  was  made  during  the  months 
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of  August  and  September.  It  being  diflBcalt  to  make  a  satisfactory 
detailed  examination  of  the  wreck  by  sounding,  the  services  of  a  diver 
were  therefore  obtained.  The  wreck  was  found  to  be  that  of  a  vessel 
about  150  feet  long  and  from  20  to  25  feet  beam.  It  was  deeply  embed- 
ded in  the  mud,  lay  directly  in  the  channel,  and  had  over  it  a  depth  of 
6.5  feet  at  mean  low  water.  A  number  of  pieces  of  round  timber  had 
lodged  on  it.  It  was  so  deeply  embedded  in  the  mud  that  it  was  diffi- 
cult to  determine  its  exact  character;  but  it  was  reported  to  be  the  re- 
mains of  the  steam-flat  Afolton,  sunk  during  the  latter  part  of  the  civil  war. 
The  position  both  of  the  wreck  and  of  the  river  channel  had  changed 
since  then,  and  what  could  be  formerly  avoided  by  a  vessel  was  in  July 
last  directly  in  the  river  channel  and  constituted  a  dangerous  obstruc- 
tion to  navigation.  It  was  estimated  that  this  wreck  could  beremoyed 
for  $1,100. 

An  examination  was  also  made  of  a  wreck  near  the  mouth  of  Three- 
Mile  Cut.  This  wreck  was  about  100  feet  long  and  20  feet  beam,  and 
lay  diagonally  across  the  mouth  of  the  cut,  a  part  of  it  being  exposed 
at  low  watex.  It  was  the  remains  of  a  steamboat,  name  unknown, 
reported  as  burned  and  sunk  at  that  point  about  fifteen  years  before. 

It  was  estimated  that  its  removal  would  cost  $650,  and  it  was  recom- 
mended that  $1,750  be  allotted  for  the  removal  of  both  obstructions, 
which  recommendation  was  approved  by  the  Secretary  of  War  on  Sep- 
tember 18, 1891.  Formal  bids  were  opened  on  November  2,  1891,  and 
the  contract  for  doing^the  work  was  awarded  to  Mr.  Charles  W.  Johns- 
ton, of  Lewes,  Delaware,  for  the  sum  of  $1,490,  that  being  the  lowest 
bid  and  he  being  a  responsible  bidder. 

The  obstructions  were  removed  by  breaking  them  up  with  charges 
of  high  explosives  and  then  removing  the  pieces  by  hand.  The  outfit 
employed  was — 

(1)  A  small  sloop;  (2)  two  small  rowb6ats;  (3)  diving  outfit  com- 
plete; (4)  1,050  pounds  of  Atlas  powder,  grade  0.  The  work  resulted 
in  the  complete  destruction  and  removal  of  the  wrecks.  The  removal 
of  the  wreck  of  tlie  steamer  St  Matthews  was  begun  December  3  and 
completed  December  7, 1891.  Six  hundred  and  fSty  pounds  of  powder 
were  used  and  all  material  was  removed  and  deposited  in  the  marsh. 
Nothing  of  any  value  was  found  on  the  wreck.  The  work  of  removing 
the  wreck  of  the  steamer  Molton  was  begun  December  8  and  completed 
December  18, 1891,  the  wreck  being  entirely  removed.  Four  hundred 
pounds  of  powder  were  used.  Nothing  of  any  value  was  found  on  the 
wreck.  All  of  Mr.  Johnston's  work  was  quickly  and  satisfactorily  exe- 
cuted. 

Abstract  of  proposaU  for  removing  vjrecks  in  Darien  River y  Georgia,  opened  on  November 

2f  189 ly  by  Capt.  O,  M,  Carter,  Corps  of  Engineers, 


Ko. 

1 
2 
3 


Kame  and  address  of  bidder. 


Charles  C.  El\^  Sarannah,  6a. 

Enoch  TownHC'iul,  Somers  Point,  N.  J. 
Charles  W.  Johustou,'  Lewes,  !Del. ... 


Price. 


12,400 
2,345 
1,400 


*Bid  recommended  for  acceptance,  he  being  the  lowest  responBlble  bidder  for  the  best  sod  most  suit- 
able services. 
BemarkSw— Amount  availablet  |1,750» 
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N  U. 

[Printed  in  House  Ex.  Doo.  No.  62,  Fifty-aeoond  Congrees,  first  sesaioh.] 
PRELIMINARY  EXAMINATION  OF  THE  INSIDE  ROUTE  BETWEEN  DOBOY 

and  sopelo  [8apel0],  georgia,  with  a  view  of  making  the 
same  navigable  for  seagoing  vessels. 

United  States  Engineer  Office, 

Savannah,  Oa.,  November  ^5, 1890. 

General  :  In  compliance  with  Department  letter  dated  September 
20, 1890, 1  have  the  honor  to  submit  the  following  report  of  a*  prelim- 
inary examination  of  "  the  -inside  route  between  Doboy  and  Sapelo, 
Ga.,  with  a  view  of  making  the  same  navigable  for  seagoing  vessels." 

The  navigable  deep-water  route  from  the  Altamaha  Eiver  to  the  sea 
is  across  Doboy  Bar,  which  has  shoaled  about  3  feet  since  1868,  its  pres- 
ent maximum  mean  low-water  depth  being  about  11  feet,  which  is  insuf- 
ficient for  the  demands  of  commerce.  Its  improvement  was  not  recom- 
mended, however,  on  account  of  the  great  cost  thereof. 

The  entrance  to  Sapelo  Sound  is  one  of  the  best  on  the  South  At- 
lantic coast,  and  the  object  of  the  proposed  ship  channel  between  Doboy 
and  Sapelo  sounds  is  to  aftbrd  an  outlet  to  the  sea  for  the  commerce  of 
the  Altamaha  River. 

The  present  and  prospective  demands  of  commerce  interested  in  the 
proposed  route  are  given  by  me  in  a  report  upon  a  "  preliminary  exam- 
ination from  Doboy  Island  to  Doboy  Bar,  Georgia,"  made  December  6, 
1886,  and  printed  as  part  of  Appendix  N  16,  Annual  Report  of  the  Chief 
of  Engineers,  1887.  The  conditions  have  not  sensibly  changed  since 
that  report  was  written.  . 

A  project  which  aims  at  securing  a  mean  low- water  depth  of  12  feet 
between  Doboy  and  Darien  has  already  been  approved  by  Congress, 
and  it  assumed  that  the  same  depth  between  Doboy  and  Sapelo  sounds 
will  satisfy  all  of  the  requirements  of  commerce  at  that  locality.  To 
obtain  this  will  require  the  improvement  of  Mud  River  and  New 
Teakettle  Creek,  or  the  cutting  of  a  channel  from  North  River  to  Old 
or  New  Teakettle  Creek.  The  proposed  route  also  forms  a  part  of  the 
inside  route  between  Savannah,  Ga.,  and  Fernandina,  Fla.,  and  to  that 
extent  is  worthy  of  improvement.  Whether  or  not  the  locality  is  worthy 
of  improvement  to  the  extent  contemplated  will  depend  upon  the  first 
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cost  and  the  probable  cost  of  maiatcnance.  These  can  not  be  deter- 
mined with  any  degree  of  accuracy  without  a  detailed  survey  and  a 
thorough  investigation  of  the  tidal  conditions  in  the  locality. 

I  am  of  the  opinion  that  such  a  survey  should  be  made.  Its  cost  will 
be  $1,500. 

Very  resi)ectfully,  your  obedient  servant, 

O.  M.  Carter, 
First  Lieuty  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers  J  U,  8.  A, 

(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Engi- 
neer^ Southeast  Division.) 

[First  mdonement.] 

F.  S.  Engineer  Office, 
Baltimore,  Md.,  ^ov ember  28, 1890, 

Eespectfully  submitted  to  the  Chief  of  Engineers. 

In  view  of  the  facts  and  reasons  set  forth  in  the  report  of  November 
25, 1890,  by  the  local  engineer,  and  from  my  own  personal  knowledge,  I 
am  of  the  ox>inion  that  the  inside  route  between  Dbboy  and  Supelo, 
Ga.,  is  worth  of  improvement  so  far  as  it  is  a  part  of  the  inside  route 
between  Savannah  and  Fernandina,  but  the  question  of  its  worthiness 
of  improvement  to  a  greater  extent  can  not  be  determined  without  a 
detailed  survey. 

Wm.  p.  Craighill, 
Colonel,  Corps  of  Engineers: 


SURVEY  OF  THE  INSIDE  ROUTE  BETWEEN  DOBOY  AND  SAPELO,  GEOR- 
GIA, WITH  A  VIEW  OF  MAKING  THE  SAME  NAVIGABLE  FOR  SEAGOING 
VESSELS. 

United  States  Engineer  Office, 

Savannah,  Ga,,  October  5,  1891. 

General:  In  accordance  with  the  requirements  of  section  17  of  the 
river  and  harbor  act  of  September  19,  1890,  and  instructions  from  the 
Chief  of  Engineers,  dated  December  3, 1890, 1  have  the  honor  to  sub- 
mit herewith  my  report  upon  the  survey  of  the  "inside  route  between 
Doboy  and  Sapelo,  Ga.,  with  a  view  to  making  the  same  navigable  for 
seagoing  vessels,"  together  with  a  project  for  its  improvement  and  an 
estimate  of  the  cost  of  the  same. 

A  brief  description  of  the  aim  of  the  proposed  improvement  and  some 
facts  relating  to  its  commercial  importance  are  given  in  my  report  upon 
the  preliminary  examination  dated  November  25, 1890,  to  which  I  respect- 
fully refer. 

The  survey  of  the  route  was  made  under  my  direction  in  April  and 
May,  1891,  by  Mr.  George  W.  Brown,  tissistant  engineer.  To  his  report, 
dated  September  5,  1891,  which  is  appended  hereto,  reference  is  made 
for  details  concerning  methods  and  results. 

The  navigable  ship  channel  from  the  Altamaha  River  to  the  sea  is  over 
Doboy  Bar,  which  has  shoaled  about  3  feet  since  1808,  there  being  at 
present  a  mean  low-water  channel  about  11  feet  in  depth.  The  mean 
range  of  tide  is  7.2  feet,  but  the  usual  ocean  swell  on  tiie  bar  renders 
the  route  impracticable  at  mean  high  tide  for  vessels  drawing  more 
than  17  feet.    This  is  insufflcieut  for  the  9»ccommodation  of  any  except 
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coastiBg  and  the  smaller  class  of  foreigTi  vessels.  Deep-drafb  vessels 
load  at  St.  Simon  or  Sapelo  Sound,  to  wliich  points  the  lumber  from  the 
AJtamaha  River  is  towed  or  drifted.  The  object  of  the  desir^  improve- 
/  ment  is  to  allow  all  vessels  to  load  at  Doboy  or  Darien,  which  would, 
avoid  the  expense  at  present  incurred  in  towing  to  Sapelo  or  St.  Simon« 
A  project  which  aims  at  securing  a  mean  low-water  depth  of  12  feet 
between  Darien  and  Doboy  has  already  been  approved  by  the  Secre- 
tary of  War,  and  Congress,  by  act  of  September  19, 1890,  appropriated 
♦25,000  for  inaugurating  the  work  of  improvement. 

The  entrance  to  Sapelo  Sound  is  one  of  the  best  on  the  South  At- 
lantic Coast,  there  being  a  depth  in  the  navigable  bar  channel  of  about 
18  feet  at  mean  low  water.  Sapelo  Sound  is  connected  with  Doboy 
Sound  through  Mud  River  and  Old  and  New  Teakettle  Creeks,  the 
usual  route  being  through  Mud  River  and  the  New  Creek. 

The  opening  of  a  channel  12  feet  deep  at  mean  low  water  between 
Doboy  Sound  and  Sapelo  Sound  would,  with  the  completion  of  the 
project  for  improving  Darien  Harbor,  make  such  a  channel  continuous 
between  Darien  and  the  sea. 

The  mean  tidal  range,  as  approximately  'determined  by  the  limited 
number  of  observations  taken  during  the  survey,  is  7.51  feet  in  Mud 
Rivei^and  Teakettle  Creek,  and  7.62  feet  in  Front  River.  This,  with  a 
depth  of  12  feet  at  mean  low  water,  would  make  the  channel  available  for 
vessels  drawing  from  18.5  to  19  feet,  which  draft  is  ample  for  the  pres- 
ent and  prospective  commerce  of  Doboy  and  Darien. 

A  study  of  the  results  obtained  by  the  survey,  in  connection  with  the 
proposed  improvement,  shows  that  only  two  routes  are  worthy  of  con- 
sicteration,  viz,  through  New  Teakettle  Creek  and  Mud  River,  and 
through  New  Teakettle  Creek  and  Front  River  by  means  of  a  cut  through 
the  narrow  marsh  separating  them. 

>In  New  Teakettle  Creek  there  are  three  shoals  on  which  the  depth 
at  low  water  is  less  than  12  feet.  Stiirting  from  its  southern  end,  the 
first  is  1,000  feet  long  and  would  require  an  average  cutting  of  1.3  feet 
to  reach  a  uniform  depth  of  12  feet.  The  second  is  800  feet  long,  the 
average  depth  of  cutting  required  being  1.3  feet.  The  third  is  800  feet 
long  and  requires  an  average  deepening  of  1.7  feet.  For  a  channel  250 
feet  wide  the  volume  of  dredgiug  required  in  New  Teakettle  Creek 
would  amount  to  about  21,000  cubic  yards.  Through  Mud  River  there 
is  but  one  place  where  the  low  water  depth  exceeds  12  feet,  and  that  is 
only  a  few  hundred  feet  in  length.  At  many  places  a  deepening  of  from 
7  to  9  feet  would  be  required,  the  average  deepening  over  the  whole 
distance  being  5  feet.  The  length  of  the  cut  need^  in  Mud  River 
would  be  21,500  feet,  and  the  volume  of  material  requiring  to  be  dredged 
would  amount  to  594,000  cubic  yards.  Mud  River  is  of  excessive  width 
and  a  dredged  cut  in  the  soft  and  yielding  material  composing  its  bot- 
tom would  not  maintain  its  depth  without  the  construction  of  an  ex- 
tensive system  of  contracting  works  to  confine  and  direct  the  tidal 
currents  through  the  channel.  Such  a  system  would  require  the  con- 
struction of  30,000  feet  of  spur  dams  and  training  walls  in  water  averag- 
ing about  3  feet  in  dei)th  at  mean  low  tide.  These  works  should  he 
raised  to  mid-tide,  and  should  have  a  broad  foundation  to  insui^e  sta- 
bility on  the  yielding  material  comiiosing  the  river  bottom. 

Estimating  the  cost  of  dredging  at  25  cents  i)er  cubic  yard  in  place^ 
of  log  and  brush  mattresses  at  75  cents  per  square  yard,  of  brush  fas- 
cines at  $1  per  cubic  yard,  of  riprap  stone  at  $3.50  per  cubic  yard,  and 
of  oyster  shells  at  90  cents  per  cubic  yard,  the  improvement  of  this  route 
would  cost,  in  round  numbers,  $540,000. 
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The  second  route  proposed^  viz,  through  New  Teaketfle  Creek  and 
Front  River,  crosses  Mud  River  nearly  at  right  angles  to  its  general 
direction,  then  cuts  through  a  strip  of  marsh  2,400  feet  wide  into  a  deep 
creek  between  Mud  River  and  Front  River,  follows  this  creek  1,000  feet, 
then  cuts  through  another  strip  of  marsh  1,400  feet  wide  and  reaches 
Front  River,  in  which  are  found  low-water  depths  exceeding  12  feet 
throughout  the  whole  distance  to  Sai)elo  Sound^  except  at  one  point 
where  a  shoal  800  feet  long  would  require  deepening  by  not  more  than 
6  inches. 

In  I^ew  Teakettle  Creek  the  same  amount  of  dredging  Vould  be  re- 
quired as  for  the  first  route.  In  crossing  Mud  River,  a  cut  2,300  feet 
long,  with  an  average  depth  of  9.2  feet,  would  be  required.  The  total 
length  of  the  cut  across  the  marsh  between  Mu^  River  and  Front  River 
would  be  3,800  feet,  with  a  depth  of  19  feet. 

To  give  a  channel  250  feet  wide  at  high  water  would  require  the  re- 
moval by  dredging  of  696,000  cubic  yards  of  material.  Mud  River 
should  be  closed  by  a  dam  rising  to  3  feet  above  mean  high  water  and 
located  just  east  of  where  it  is  to  be  crossed  by  the  proposed  new  chan- 
nel. To  prevent  settlement  the  dam  should  have  a  foundation  course 
of  log  and  brush  mattresses  80  feet  in  width  and  should  be  brought  ap 
to  mean  low  water  by  successive  courses  of  fascine  mattresses  loaded 
with  riprap  stone.  Above  mean  low  water,  stone  and  oyster  shells 
alone  should  be  used.  A  small  amount  of  oyster  shells  may  also  be  ad- 
vantageously used  for  loading  the  mattresses,  as  a  more  rapid  shell 
growth  would  thus  doubtless  be  developed. 

Two  short  spurs  between  the  mouth  of  the  creek  and  the  angle  in 
the  closing  dam  are  provided  for.  A  sill  course  of  log  and  brush  mat- 
tresses 60  feet  wide  and  loaded  with  oyster  shells  and  stone  should  ex- 
tend entirely  across  Mud  River  on  the  western  side  of  the  proposed 
channeL  For  250  feet  from  the  southern  shore  this  dam  should  be 
raised  to  mean  high  water  to  train  the  ebb  flow  from  New  Teakettle 
Creek  in  the  direction  of  the  new  channel. 

The  creek  lying  between  Mud  River  and  Front  River  should  be  com- 
pletely separated  from  the  former  by  a  closing  dam  rising  to  3  feet 
above  mean  high  water.  It  may  eventually  be  found  necessary  to  pro- 
tect some  portion  of  the  shore  of  Front  River  and  to  build  a  short  train- 
ing spur  near  th«  entrance  of  the  new  cut,  but  this  work  is  not  pro- 
vided for  in  the  estimates. 

An  estimate  based  on  the  prices  assumed  for  the  first  route  places 
the  cost  of  the  improvement  of  the  second  route,  in  round  numbers,  at 
$370,000. 

It  is  possible  that  a  narrow-dredged  cut  would  be  enlarged  to  the 
requisite  dimensions  by  natural  scour,  but  as  there  are  no  deep  pock- 
ets where  the  excavated  material  thus  removed  would  be  deposited 
without  injury  to  the  channel  this  is  not  recommended. 

A  third  route  might  be  developed  by  way  of  Old  Teakettle  Creek  and 
Front  River^  but  tMs  is  not  recommended. 
BNO  92 82 
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ESTIMATES. 

New  Teakettle  Creek  and  Mud  River : 

Dredging  615,000  cubic  yards,  at  25  cents $153, 750. 00 

Mattresses,  242,060  square  yards,  at  75  cents 181, 545. 00 

Stone,  33,100  cubic  yards,  at  $3.50 115,850.00 

Oyster shellB,  20,000  cubic  yards,  atdOconts 18,000.00 

Total 469,145.00 

Engineering  and  contingencies,  15  per  cent 70, 371. 75 

J^ggregate 539,516.75 

New  Teakettle  Creek  and  Front  River : 

Dredging  716,000  cubic  yards,  at  25  cents 179,000.00 

Mattresses,  51, 000  square  yards,  at  75  cents • 38, 250. 00 

Fascines,  29,400  cubic  yards,  at  $1 29,400.00 

Stone,  18,800  cubic  yards,  at  $3.50 65,800.00 

Oyster  shells,  10,200  cubic  yards,  at  90  cents 9,180.00 

Total 321,630.00 

Engineering  and  contingencies,  15  per  cent 48, 244. 50 

Aggregate 369,874.50 

Whether  or  not  the  improvement  above  outlined  should  be  undertaken 
depends  on  a  comparison  between  the  expenditures  involved  in  exe- 
cuting the  work  of  improvement  and  the  money  value  that  would  ac- 
crue from  the  improvement  to  the  commerce  of  Darien  and  Doboy, 
The  estimated  cost  of  the  improvement  is  $3(J9,875,  which  capitalize 
at  5  per  cent  would  yield  an  annual  interest  of  $18,494.  To  this  must 
be  added  the  annual  expenditures  needed  to  keep  the  completed  work 
in  repair,  to  dredge  the  shoals  that  may  develop  or  reform,  to  protect 
caving  banks,  etc.  It  is  estimated  that  for  the  first  ten  years  an  annual 
expenditure  of  $5,000  may  be  required  for  the  above  purposes.  After 
that  period  it  is  expected  that  the  whole  work  would  be  practically 
self-maintaining. 

The  commerce  of  the  port  of  Darien  amounts  to*  a  little  more  than 
$1,000,000  annuaUy,  and  consists  of  exports  of  timber  and  lumber,  to- 
gether with  small  quantities  of  naval  stores,  cotton,  and  rice.  The 
timber  and  lumber  shipments  amount  to  about  80,000,000  superficial 
feet  annually.  Of  this  amount,  55,000,000  feet  are  shipped  coastwise* 
pa3dng  about  $275,000  for  freight,  and  about  25,000,0J)0  feet  are  shipped 
foreign,  paying  for  freight  approximately  $375,000.  The  coastwise 
shipments  would  not  be  greatly  afltected  by  the  proposed  improvement, 
since  vessels  engaged  in  that  trade  are  mostly  of  light  draft  and  are 
afforded  fair  accommodations  under  the  present  conditions.  The  sav- 
ing that  would  result  in  freight  on  foreign  shipments  may  be  approxi- 
mately measured  by  the  cost  of  towing  or  drifting  lumber  to  St.  Simon 
or  Sapelo,  where  there  are  good  harbors.  This  is  reported  to  be  about 
26  cents  per  1,000  feet. 

Thb  proposed  improvement  might  perhaps  result  in  increasing  the 
foreign  shipments  and  in  slightly  reducing  the  freight  on  coastwise 
shipments.  Assuming  the  foreign  shipments  to  be  increased  to 
40,000,000  feet,  it  is  not  probable,  from  the  data  available,  that  the  sav- 
ing would  be  in  any  case  greater  than  $15,000  per  annum,  which  is  less 
than  the  interest  on  the  first  cost  of  the  improvement,  to  say  nothing 
of  the  annual  expenditure  necessary  to  maintain  the  improved  chan- 
nel. It  does  not,  therefore,  appear  that  the  benefits  to  be  derived  from 
the  construction  of  a  ship  channel  from  Doboy  Sound  to  Sai)elo  Sound 
are  sufficent  to  warrant  the  necessary  expenditure,  especially  as  the 
Altamaha  region,  which  supplies  all  of  the  shipments  f^om  Darien,  is 
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Gonnected  by  rail  with  the  ports  of  Savannah  and  Bininswick,  and  the 
harbor  of  Darien  is  connected  by  the  "  inside  ronte  "  with  the  same  ports, 
both  of  which  are  now  being  improved  by  the  United  States. 

In  view  of  all  of  the  foregoing,  I  am  of  the  opinion  that  the  "inside 
route  between  Doboy  and  Sapelo,  Ga.,  with  a  view  to  making  the  same 
navigable  for  seagoing  vessels,"  is  not  worthy  of  improvement. 

APPENDIXES. 

1.  Report  of  Mr.  George  W.  Brown,  assistant  engineer. 

2.  Map  of  Mud  River:  *8cale,  1 : 1,800. 

Very  respectfully,  your  obedient  servant, . 

O.  M.  Carter, 
Capt.j  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  8,  A. 

(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  En- 
gineer, Southeast  Division.) 

*  [Tirsi  indorsement.] 

F.  S.  ENaiNEER  Office, 
Baltimore^  Md.,  October  1^,  1891. 
EespectfuUy  submitted  to  the  Chief  of  Engineers. 
I  agree  with  the  local  engineer  that  the  existing  conditions  do  not 
justify  the  improvement  by  the  United  States  of  the  "  inside  route  be- 
tween Doboy  and  Sapelo,  Ga.,  with  a  view  to  making  the  same  navi- 
gable for  seagoing  vessels,"  and  therefore  say  that  in  my  opinion  it  is 
not  "  worthy  of  improvement.'' 

Wm.  p.  Craighill, 
Colonel^  Corps  of  Engineers. 


beport  of  mr.  georob  w.  brown,  assistant  engineer. 

United  States  Engineer  Office, 

Savannah,  Ga,,  September  5, 1891, 

Sir:  I  hare  the  honor  to  submit  the  foUowing  report  upon  a  survey  of  the  inside 
route  between  Doboy  and  Sapelo,  Ga.,  made  during  the  month  of  April,  1891,  in  ac- 
cordance with  your  instructions  of  March  21,  1891.  The  instructions  given  at  this 
and  subsequent  dates  were  substantially  as  follows : 

''A  survey  should  be  made  of  the  inside  route  between  Doboy  and  Sapelo,  with  a 
view  of  makluff  the  same  navigable  for  sea-going  vessels.  Under  this  head  a  survey 
of  Mud  River,  from  Sapelo  Sound  to  the  Teakettle  creeks,  and  of  New  Teakettle  as 
far  down  as  Marsh  Creek,  should  be  made.  A  survey  of  Front  River  should  also  be 
made,  with  reference  to  connecting  it  with  Mud  River  by  a  cut  12  feet  deep  at  mean 
low  water  and  with  a  minimum  bottom  width  of  100  feet.  Observations  should  be 
made  to  determine  the  range  of  tide  and  the  direction  and  velocity  of  both  bottom 
and  mean  tidal  currents  during  both  ebb  and  flood  flow.'' 

SURVEY  PARTY. 

The  survey  ordered  was  begun  on  April  8,  and  was  carried  on  by  the  same  party 
and  in  connection  with  the  survey  of  the  inside  route  between  Savannah,  Ga.,  and 
Femandina,  Fla.  The  expense  of  thi^  survey  was,  however,  paid  from  the  distinct 
allo^cnent  for  that  purpose.  The  survey  party  consisted  of  1  assistant  engineer,  1 
transit  man,  1  leadsman,  2  ^auge-readers,  3  boatmen,  and  1  cook,  besides  the  master 
and  the  engineer  of  the  United  States  snag  boat  Tocooaj  which  boat  was  used  on  the 
survey  for  quarters. 

*  Kot  printed. 
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METHODS. 

The  field  work  of  the  survey  was  conducted  as  follows:  Soundiiiffs  were  talcen. 
firom  a  yawl  boat  handled  by  two  boatmen.  The  boat  carried  the  leadsman,  the  as- 
sistant  en^neer  as  recorder,  and  an  alternate  boatman,  who  held  vertically  in  the 
boat  a  stadia  rod.  The  face  of  the  rod  was  kept  constantly  toward  the  transit  man. 
The  soundings  were  located  by  means  of  one^  transit,  each  location  being  given  by 
an  angle  and  the  stadia  distance.  The  angles  were  in  degrees  and  minutes  from  the 
magnetic  north  point,  carefully  determined  at  each  position  of  the  transit.  The 
transit  man  signaled  with  a  small  flag  at  each  sounding  located,  ffiving  the  first  sig- 
nal on  each  line  run  with  a  red  flag,  after  which  white  and  red  flags  were  used  ir- 
regularly. The  time  of  beginning  and  ending  each  line  was  recorded,  but  the  times 
of  the  separate  signals  were  not  taken.  Locations  were  referred  to  their  proi>er 
soundings  at  the  end  of  each  day's  work  by  means  of  the  color  of  their  signals  as  re- 
corded in  both  transit  and  sounding  books.  Less  trouble  was  experienced  in  check- 
ing up  at  night  than  is  usual  when  time  signals  are  given.  Under  ordinary  condi- 
tions soundings  could  be  located  in  this  way  with  great  accuracy  within  a  radius 
of  2,000  feet,  and  under  more  favorable  conditions  at  a  distance  of  3,000  to  3,200  feet. 
An  especially  devised  stadia  rod  16  feet  long  was  used,  which  could  be  easily  and 
accurately  read  at  long  distances.  Except  on  the  outer  3  miles  of  Mud  River,  where 
the  channel  is  very  wide,  long  sights  were  not  necessary. 

On  this  survey  the  locations  averaged  not  more  than  thirty  seconds  apart.  At 
times  every  alternate  sounding  in  10  or  12  feet  of  water  was  located.  With  the 
assistance  of  a  flagman  much  more  rapid  work  could  be  done.  With  the  flagman  to 
act  as  boatman  much  time  could  be  saved  in  moving  the  transit] man  from  one  sta- 
tion to  the  next.  The  advantages  of  this  method  of  location  over  that  by  two 
transits  and  time  signals  are,  that  many  more  soundings  can  be  located  and  less  time 
be  expended  in  moving  one  transmit  man  than  in  moving  two.  This  method, 
although  more  especially  adapted  to  comparatively  narrow  streams,  was  employea 
very  successfully  at  this  place.  The  close  checking  of  cross  lines  and  the  general 
directness  of  the  platted  path  of  the  boat,  whether  in  sounding  or  in  fbuowing 
floats,  shows  that  the  locations  were  very  accurately  made.  Transit  stations  were 
taken  on  both  sides  of  Mud  River  and  the  sounding  lines  from  either  side  were  run 
halfway  across  the  stream.  The  stations  were  re^rred  to  each  other  by  means  of 
angles  and  stadia  distances  through  intermediate  turning  points.  Angles  at  the 
turning  points  were  not  measured.  Each  transit  point  was.  marked  by  a  distin- 
guisfung  flag,  to  which  angles  were  taken  from  subsequent  positions  of  tne  transit. 

PLATTINO. 

The  instrument  used  on  this  survey  was  a  Blunt  transit,  No.  843.  Its  full  stadia 
interval  was  0.96  foot  to  100  feet  and  its  half  interval  was  0.48  foot  to  100  feet.  In- 
stead of  reducing  the  stadia  distances  to  feet,  a  scale  was  constructed  which  from 
the  stadia  reading  gave  the  correct  distance  on  the  scale  of  the  map.  (Scale:  1 
inch =400  feet.)  Such  a  graduated  scale,  in  the  form  of  a  straightedge  swinging  at 
its  zero  point  from  a  needle  marking  the  proper  station,  to  the  graduations  of  a  hol- 
low protractor,  enabled  us  to  plat  the  locations  very  rapidly  and  accurately. 

TIDE  GAUGES  AND  BENCH  MARKS. 

A  tide  gauge  was  established  near  the  east  side  of  Mud  River,  about  three-quarters 
of  a  mile  southwest  from  Sapelo  High  Point.  This  was  read  for  one  high  and  one 
low  water  each  day  from  March  27  to  May  4.  A  second  gauge  was  established 
at  the  mouth  of  Marsh  Creek,  about  a  mile  from  the  junction  of  New  Teakettle  Creek 
with  Mud  River,  and  was  read  for  one  high  and  one  low  water  each  day  from  April 
14  to  April  29.  A  third  gauge  was  established  in  Front  River,  about  a  mile  from 
Sapelo  Sound,  but  was  read  only  while  the  survey  of  that  river  was  in  progress. 
The  observations  at  this  gauge,  however^  cover  two  good  determinations  of  both 
high  and  low  water.  Bench  marks  were  established  as  near  each  gauge  and  in  as 
permanent  a  manner  as  practicable.  Gauge  No.  1,  in  Mud  River,  is  referred  to  two 
bench  marks  on  trees  near  the  bank  on  Sapelo  Island.  The  bench  near  gauge  I^o.-2 
is  on  a  gas  pipe  in  the  marsh,  while  the  bench  for  gauge  No.  3  is  on  the  comer  of 
the  ballast  wharf,  on  the  west  side  of  Front  River.  The  map  accompanying  this 
report  shows  the  positions  of  all  gauges  and  bench  marks. 

ESTABLISHMENT. 

The  standard  gauge  for  this  survey  was  that  in  Mud  River.  It  was  intended  t» 
reduce  the  means  of  the  observations  here  for  high  and  low  water  to  mean  high  and 
mean  low  water  by  comparison  with  the  records  of  the  self-registering  gauges  at 
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St.  Simon  Island  and  at  Fort  Pulaeki  |  but  it  w/is  found,  on  cornpletion  of  thiR  survey, 
that  the  latter  gauge  was  not  running  during  this  time.  The  mean  of  the  tides 
observed  at  this  place  gave  high  water  at  10.56  feet,  and  low  water  at  3.25  feet  on 
this  ^auge.  At  St.  Simon  Island  the  mean  of  the  6<ame  tides  gave  high  water  0.19 
foot  Tower  and  low  water  0.01  foot  higher  than  the  elevation  of  mean  high  and  mean 
low  water  at  that  place.  Applying  these  corrections  to  the  mean  of  the  observations 
for  Mud  River  gives  10.75  feet  for  the  elevation  of  mean  high  water  and  3.24  feet  for 
the  elevation  of  mean  low  water  on  the  Mud  River  gau^e.  These  results  have  been 
adopted  as  correct.*  The  mean  range  of  tide  for  Mud  River  is  7.51  feet.  An  attempt 
was  made  to  reduce  the  observed  tides  to  mean  tides  by  comparison  with  those 
predicted  tides  for  this  place  as  given  in  the  United  States  Coast  Stirvey  tide  tables. 
The  mean  for  Sapelo  Sound,  of  the  tides  we  observed  should  have  been,  according 
to  these  tables,  0.73  foot  higher  for  high  water  and  0.25  foot  higher  for  low  water  in  order 
to  equal  the  normal  tides  for  that  place.  In  the  Coast  Survey  tide  tables  Sapelo 
Sound  is  referred  to  Fort  Pulaski,  wliile  places  to  the  south  of  Sapelo  are  referred  to 
Fort  Clinch.  If,  however,  the  tides  for  Sapelo  were  referred  to  Fort  Clinch,  the  mean 
of  the  tides  we  observed  should  have  been,  according  to  the  tables.  0.20  foot  higher  for 
high  water  and  0.25  foot  lower  for  low  water  in  order  to  equal  the  normal  predicted 
range  for  Sapelo  Sound.  It  is,  of  course,  possible  that  for  a  given  month  low  water 
should  average  3  inches  below  mean  low  water  at  Fort  Pulaski,  and  that  for  same  time 
low  water«t  Fort  Clinch  should  average  3  inches  above  mean  low  water ;  bnt  there  is  no 
sufficient  reason  why  for  this  period  the  tides  for  Sapelo  and  points  north  should  average 
3  inches  below,  while  those  for  Doboy  and  points  south  should  average  3  inches  above 
mean  low  water.  No  attempt  was  made  to  correct  the  observed  establishment  of 
high  water.  The  time  and  heights  of  high  and  low  water  at  the  gauges  in  New 
Teakettle  Creek  and  Front  River  have  been  referred  to  those  at  the  gauge  in  Mud 
River.  The  following  table  shows  the  results  of  the  tidal  observations  at  the  three 
gauges: 


Gauge. 


Mad  River 

Front  River 

New  Teakettle  Creek 


Latitude. 


II 


31  31  18 
31  30  44 
31    28    27 


Longitude. 


n 


81  14  31 
81  18  00 
81    17    36 


Establish- 
ment high 
water. 


h.  fn. 

7  49 

8  04 
8  01 


Low-water 
luni-tidal 
Interval. 


h, 

13 
13 
13 


m. 

48 
59 
59 


Duration 
of  rue. 


h,  tfi. 

6  26 

6  30 

6  27 


Duration 
of  fall. 


h.  m. 
5  59 
5 
5 


55 
58 


Moan 

ranee 

of  tide. 


FeeL 
7.51 
7.62 
7.61 


The  following  table  is  taken  from  the  U.  S.  Coast  Survey  chart: 


Gauge. 

Latitude. 

Longitude. 

Correctf>d 
establish- 
ment high 
water. 

Low  water 
luni-tidftl 
int^^rval. 

Duration 
of  rise. 

Duration 
of  fall. 

Moan 

range 
of  tide. 

SaDolo  Sound 

o 
81 
31 

o         t 

81      13 
81      20 

A.    fn. 
7    27 
7    30 

A.    fn. 
13      32 
13      36 

h.    m. 

6    20 
6    19 

M.    fn. 
6      05 
6      06 

FeH. 
7.0 

Dobov  Sound 

7.2 

A  portion  of  the  difference  which  exists  between  my  results  and  those  of  the  U.  S. 
Coast  Survey  is  due  to  the  fact  that  my  establishment  for  high  water  is  uncorrected 
to  mean  epoch.  The  position  of  the  Coast  Survey  gauge  for  Sapelo  Sound  was  about 
2  miles  nearer  the  ocean  than  my  Mud  River  gauge. 


MAP. 


The  mapt  accompanying  this  report  shows  in  black  the  results  of  this  survey. 
Those  portions  of  the  map  in  red  were  copied  from  the  current  U.  S.  Coast  Survey 
chart.  The  soundings  in  red  refer  to  the  plane  of  mean  low  water  as  established  by 
the  U.  8.  Coast  Survey;  while  those  in  black  refer  to  a  plane  0.2  foot  above  that  of 
tnean  low  water.  (The  present  survey  shows  the  water  too  deep  at  all  points  by 
0.2  foot.)    Your  instructions  did  not  include  a  survey  from  the  mouth  of  New  Tea- 

•Tho  soundings  were  reduced  to  3.44  feet  on  the  Mud  River  gauge  before  the  cor- 
Tect  elevation  of  low  water  was  determined.  The  depths  of  water  on  the  map 
accompanying  this  report  are  all  too  great  by  0.2  foot. 

f  Not  print^ 
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k«*ttl«  Tr'-ftk  we««t ;  bnt  in  order  to  detennine  *wbether  it  were  more  practicable  to 
connect  Front  River  with  New  than  with  Old  Teakettle  Creek,  I  extraidedthe  snrvey 
aboat  2  toUtm  farther  west  in  Mad  River  and  down  Old  TeaJcettle  Creek  abont  2  mUea 
to  de«;p  water  from  Dol>oy  Sound.  Beyond  this  snrvey,  in  both  directions,  the  map 
ban  been  extended  to  the  boundii  by  copying  from  the  current  Coast  Survey  chart. 

DEPTH  OF  WATEB. 

In  Mnd  River,  between  SapMo  Sonnd  and  Xew  Teakettle  Creek,  lees  than  12  feet 
of  water  are  found  in  the  present  channel  for  the  whole  distance,  24,800  feet.  In 
Kew  Teakettle  Creek,  for  the  first  mile  below  its  upper  end,  are  three  places  carry- 
ing; leKS  than  12  feet,  having  a  total  length  of  about  1,600  feet.  The  depth  in  the 
channel  thronj^h  Mnd  River  is  4.8  feet  at  the  shoalest  place,  and  avera^ses  for  the 
whole  2i,Hii()  fret  about  6.6  feet.  For  the  1,600  feet  of  shoal  in  New  Teakettle  Creek 
the  leant  depth  in  9.3  feet,  while  the  average  is  about  10.3  feet.  Old  Teakettle  Creek 
from  Hoboy  to  Mud  Kiver  carries  at  least  12  feet  of  water,  except  for  abont  half  a 
mile  in  the  wide-Hpread  If  miles  below  Mud  River,  where  the  least  depth  is  7  feet. 
On  the  rroHHing  between  the  upper  end  of  Old  Teakettle  and  the  month  of  SCott 
Creek  le»«  than  12  feet  of  water  are  found  for  the  entire  distance — abont  3,000  feet. 
At  the  shoaleHt  place  on  a  direct  line  on  this  crossing  the  water  is  abont  6.1  feet 
deep.  Bcott  Creek  is  crooked,  too  narrow  for  boats,  and  carries  only  from  1  foot  to 
6  fi:*tt  at  mean  low  water.  In  Mud  River  between  the  two  Teakettles  the  water  is 
from  6.5  feet  to  19  feet  deep,  while  to  the  west  of  Old  Teakettle  it  is  from  12  to  17 
feet  dtjep  for  the  first  mile.  Front  River  from  Sapelo  Sonnd  carries. firom  13^  to  30 
feet  at  mean  low  water  for  the  first  mile.  Twelve  feet  of  water  are  found  for  the 
next  mile,  except  for  about  1,200  feet,  which  carry  fr^m  10  to  11.9  feet.  In  the 
third  mile  12  feet  at  mean  low  water  are  found  only  for  about  one-third  the  distance. 
The  other  two-thirds  of  a  mile  carry  in  one  place  not  more  than  3  feet.  The  upper 
half  mile  of  Front  River  aflords  not  to  exceed  about  3  feet  at  mean  low  water,  and 
)H  too  crooked  for  anything  but  tlie  smallest  boats.  In  the  creek  tributary  to  Mnd 
Kivcr  on  the  west  there  are  found  for  the  first  mile  above  its  mouth  from  7.8  feet  to 
36  feet  of  water.  The  second  mile  carries  from  8  to  12.5  feet.  The  next  three-quar- 
ters of  a  mile  carry  from  10  to  18  feet.  Beyond  this  the  creek  shoals  np  rapidly. 
From  the  mouth  of  this  creek  outward  toward  Sapelo  from  7  to  17  feet  of  water 
are  found  for  the  first  If  miles. 

CHARACTER  OF  RIVKR  BOTTOM. 

Tlie  bottom  of  Mud  River  from  Sapelo  Sound  to  the  head  of  New  Teakettle  Creek 
grades  from  a  fine  soft  mud  in  the  shoalest  parts  to  a  sticky  mixture  of  mud  and  clay 
m  the  deeper  parts.  Hard  bottom,  composed  of  sand  and  mud,  is  found  in  a  few 
places,  but  never  in  or  near  the  channel.  In  Mud  River,  opposite  the  head  of  New 
Teakettle  Creek,  the  shoal,  a  portion  of  which  is  exposed  at  low  water,  is  composed 
of  layers  of  fine  round  sand  and  blue  mud  and  is  quite  hard.  In  New  Teakettle 
('reek  the  bottom  is  of  mud  and  clay  with  some  sand.  In  Old  TeJikettle  Creek  the 
bottom  is  of  clay  and  mud  in  the  deeper  parts.  The  shoal  at  the  wide-spread  in  the 
creek  is  coarse  sand  and  stiff  mud.  At  the  south  end  of  this  shoal,  opposite  the 
small  islands,  the  bottom  is  of  coarse,  light-brown  sand.  In  the  upper  end  of  Old 
Teakettle  CnMik  is  an  exposed  bar  of  sand,  very  coarse  at  the  upper  end  but  finer  far- 
ther south.  In  the  df^ep  channel  at  the  east  side  of  this  bar  the  bottom  is  composed 
of  gravel,  sand,  shells,  mud,  and  decomposing  vegetable  matter.  The  shoal  crossing, 
on  a  line  with  the  clKunud  on  the  east  side  of  Old  Teakettle  Creek  and  Scott  Creek, 
or  the  west  end  of  Mud  Hiver,  is  composed  of  very  fine  sand  and  blue  mud.  The  shoal  in 
the  middle  of  Mud  River,  just  northeast  of  the  upper  moath  of  Old  Teakettle  Creek,  is 
compoHcd  of  sand  and  mud.  On  the  east  end  the  sand  is  fine,  while  on  the  west  it 
in  eoarst^  sand  or  fine  gravel.  Farther  to  the  west  in  Mud  River,  midway  between 
Old  Teakettle  Creek  and  Scott  Creek,  the  bottom  is  of  fine  sand  and  stiflf  mud.  In 
S(;()tt  (Jreek  the  bottom  is  also  of  sand  anH  niud«  The  upper  end  of  Front  River 
appears  to  be  of  mud  and  clay,  with  very  little  sand  except  at  a  small  bar  of  sand 
and  n\ud  abont  half  a  mile  from  Seott  Creek.  Farther  down  Front  River  the  bottom 
is  of  a  flue  day,  medium  hard  and  sticky.  At  a  mile  from  Scott  Creek  no  sand  is 
found  exeept  on  the  bars.  The  sides  and  bottom  are  of  mud  and  clay.  At  a  mile 
and  a  half  from  Sapelo  Sound,  whore  Front  River  takes  a  wide  detour  to  the  east, 
the  bottom  and  sides  are  of  mud  and  cl.ay.  On  the  bottom  are  found  a  few  broken 
shells.  Farther  toward  the  sound  the  bottom  is  of  stiff"  mud  and  clay  only.  No  sand 
is  found  here.  In  the  creek  b<'tween  Front  River  and  Mud  River,  and  tributary  to 
the  latter  stream,  is  found  considerable  sand  on  the  shoals  below  low-water  line. 
The  banks  of  Mud  River  are  pretty  well  studded  with  beds  of  bunch  oysters.  These 
"oysters  are  also  found  in  the  upper  half  mile  of  New  Teakettle  Creek,  pret^  maoh 
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all  tlirongh  Old  Teakettle  Creek^  in  the  lower  mile  of  Front  River,  and  near  the 
mouth  ofthe  creek  to  the  west  of  Mud  River  and  tributary  to  it.  All  through  Mud 
Hiver  the  hanks  are  very  flat.  The  banks  of  Old  Teakettle  Creek,  Scott  Creek,  and 
the  upper  end  of  I'ront  River  have  a  slope  not  steeper  than  1  on  3;  while  the  banks 
of  New  Teakettle  Creek  and  for  the  lower  2  miles  of  Front  River  are  very  steep.  In 
the  deep  bight,  about  1^  miles  from  the  mouth  of  Front  River,  the  banksstana  well, 
as  steep  as  1  on  1^  from  the  top  of  the  banks  to  10  feet  deep  at  mean  low  water. 

CHANGES  TAKING  PLACE. 

By  comparing  the  depths  of  water,  as  given  by  the  present  survey,  with  those 
copied  from  the  Coast  Survey  chart,  it  willbe  seen  that  Mud  River  between  Sapelo 
Sound  and  New  Teakettle  Creek  is  lilling  very  rapidly,  particularly  to  the  east  of 
the  channel.  The  12-foot  curve  of  the  former  survey  (probably  about  1858),  which 
bordered  the  deep  pocket  along  Sapelo  Island^  now  shows  from  7  to  9  feet  only* 
From  the  tables  of  comparative  depths,  given  in  my  report  upon  the  survey  of  the 
inside  route  between  Savannah  and  Femandina  may  be  gleaned  the  facts  set  forth 
in  the  foD  d  wing  table : 


Mud  River. 


In  or  Dear  channel 

To  the  west  of  channel 
To  the  east  of  channel . 


« 


Mean  of  the  depths 
given  on  coast 
survey  chart. 


Mean  of  the  depths 
at  same  positions, 
survey,  1891. 


6.9 
4.8 
8.8 


It  will  be  seen  that  while  the  channel  is  holding  its  depth  the  river  to  the  east  is 
very  rapidly  filling  up.  Above  New  Teakettle  Creek,  Mud  River  seems  to  have  now 
about  tne  same  water  as  thirty-five  years  ago.  The  shoal  opposite  the  mouth  of  New 
Teakettle  Creek,  in  Mud  River,  has  filled  np  from  1  to  2^  feet,  while  that  to  the 
northeast  of  the  mouth  of  Old  Tctakettle  Creek  has  deepened  by  about  1  foot.  New 
Teakettle  Creek  has  deepened  slightly.  The  ffhoal  at  about  half  a  mile  from  its  north 
end  has  deepened  about  2  feet.  Old  Teakettle  Creek  remains  about  the  same  as 
formerly.  The  tendency,  on  the  whole,  seems  to  be  toward  deepening.  On  the 
shoalest  part  of  the  channel  (in  the  wide-spread),  the  water  remains  about  the  same 
as  thirty-five  years  ago.  Neither  shoaling  nor  deepening  seems  to  have  taken  place 
in  Front  River,  particularly  in  the  lower  2  miles.  Little  or  no  change  appears  to  be 
taking  place  in  the  position  of  high-water  line  within  the  limits  of  this  survey,  ex- 
cept on  the  east  side  of  Mud  River.  For  the  first  2  miles  from  the  sound  the  sand 
banks  of  Sapelo  Island  seem  to  be  washing  slightly,  while  farther  to  the  south, 
along  the  marsh  on  the  same  side  of  the  river,  the  banks  seem  to  be  making  into  the 
river  slowly. 

"    TIDAL  CURRENTS   (DIRECTIONS). 

Accompanying  the  map  of  the  route  between  Doboy  and  Sapelo  is  a  diagram 
showing  the  directions  and  velocities  of  the  currents  in  Mud  River  and  the  Teakettle 
creeks.  The  arrows  on  this  diagram  show,  in  a  general  way,  the  position  of  the 
strongest  currents,  with  their  directions  ana  velocities.  The  mean  velocity,  in  feet 
per.  second,  for  the  vertical  is  shown  by  the  lengths  of  the  arrows  in  inches.  Not  all 
of  the  velocities,  however,  were  actually  measured.  The  exceptions  were  estimated 
by  comparison  with  those  measured.  l*he  time  between  one  low  water  and  the  fol- 
lowing nigh  water  is  divided  into  six  equal  parts,  or  lunar  hours,  and  are  numbered 
from  i^  VI,  and  between  high  water  and  the  following  low  water,  into  six  equal 
parts,  numbered  from  vii  to  xii,  xii  being  the  time  of  low  water  and  vi  being  the 
time  of  high  water.  To  better  distinguish  the  directions  at  any  one  time,  six  colors 
are  used  on  the  diagram.  Black  shows  conditions  at  low  and  at  high  water;  green 
at  I  and  vii  lunar  hours,  carmine  at  ii  and  viii  hours,  yellow  at  lu  and  ix  hours, 
brown  at  iv  and  x  hours,  and  scarlet  at  v  and  xi  hours.  A  solid  dot  of  any  color 
shows  position  of  slack  water  at  the  corresponding  time.  The  directions  and  ve- 
locities given  on  this  diagram  are  those  which  occur  under  normal  range  of  tide  and 
with  little  or  no  wind.  A  very  complicated  system  of  currents  is  found  in  Mud 
River,  near  the  Teakettle  creeks.  A  great  deal  of  time  was  spent  here  in  bringing 
the  currents  into  a  definite  system. 

Much  of  the  time  we  were  on  this  survey  the  tidal  currents  were  seriously  affected 
by  heavy  winds.  Eliminating  the  effects  of  wind,  the  directions  of  the  currents  for 
»  normal  range  of  tide  are  about  as  follows :  At  about  an  hour  before  low  water  the 
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tide  is  slack  in  Mud  River  at  a  point  about  one  quarter  of  a  mile  to  the  northeast, 
and  at  another  about  half  a  mile  to  the  southwest  of  the  mouth  -of  New  Teakettle 
Creek.  From  both  areas  of  slack  water  the  current  draws  into  and  runs  toward  the 
south  in  New  Teakettle  Creek.  Farther  to  the  east  the  ebb  tide  runs  toward  Sa- 
pelo,  and  to  the  west  toward  Doboy,  through  Old  Teakettle  Creek.  At  this  time  a~ 
good  current  is  found  in  Old  Teakettle  Creek,  and  in  New  Teakettle  Creek  from  the 
mouth  of  Marsh  Creek  south.  In  the  upper  end  of  this  creek  the  current  is  very 
*weak.  During  the  last  hour  before  low  water  the  area  of  slack  water  east  of  New 
Tedkettle  gradually  moves  to  the  west  past  tHe  mouth  of  this  creek  and  joins  the 
slack  water  area  between  the  two  Teakettles.  At  fifteen  minutes  before  low  water 
the  water  from  1,000  feet  west  of  New  Teakettle  runs  toward  the  east,  and  divides 
between  that  creek  and  Sapelo"  Sound.  At  the  time  of  low  water  the  tide  is  still 
running  toward  the  south  slowly,  from  an  area  of  slack  water  in  the  upper  end  of 
New  Teakettle  Creek.  A  good  current  is  then  flowing  in  Mud  River  from  a  point 
between  the  two  Teakettles,  toward  Sapelo.  Fifteen  minutes  after  low  water  the 
current  begins  to  run  to  the  north  through  the  whole  length  of  New  Teakettle  Creek, 
and  on  reaching  Mud  River  it  turns  to  the  northeast  toward  Sapelo.  The  flood  cur- 
rent flows  in  that  direction  for  at  least  2i  miles  from  New  Teakettle,  when  it  meets 
that  from  Sapelo  in  an  area  of  slack  water.  At  this  time  slack  water  is  also  found 
in  Mud  River,  between  the  two  Teakettles. 

At  one  hour  after  low  water  a  strong  current  flows  to  the  north  through  New  Tea- 
kettle and  dividing  flows  both  ways  in  Mud  River.  An  area  of  slack  water  between 
this  current  and  the  flood  from  Sapelo  is  then  found  at  least  1^  miles  from  New  Tea- 
kettle. The  current  toward  the  west  from  New  Teakettle  Creek  crowds  closely  along 
the  south  bank  of  the  river  until  the  narrowest  part  is  reached,  when  it  crosses  the 
river  and  continues  to  the  west  close  under  the  north  shore.  From  the  narrow  part  of 
the  river  the  current  to  the  west  is  at  this  time  very  weak.  In  Old  Teakettle  Creek  at 
one  hour  after  low  water  a  good  flood  current  is  found,  which,  on  reaching  Mud  River, 
turns  to  the  west,  and  joining  that  from  New  Teakettle,  goes  to  fill  up  the  blind  end  of 
Mud  River.  For  the  next  two  hours  or  more,  or  until  a.tittle  after  half  flood,  the  cur- 
rent from  New  Teakettle  Creek  continues  to  run  both  toward  Sapelo  and  toward  the 
head  of  Mud  River.  During  this  time  the  area  of  slack  water  to  the  northeast  of 
New  Teakettle  gradually  moves  to  the  west  until  about  three  and  one-fourth  hours 
after  low  water,  when  it  reaches  the  moutli  of  New  Teakettle  Creek  and  disappears. 
As  the  current  from  this  creek  towivd  the  east  slackens  that  toward  the  west  In- 
creases. 

From  three  and  one-half  to  five  and  one-half  hours  after  low  water  the  flood  tide 
from  Sapelo  runs  to  the  west,  and,  joining  that  from  Doboy  through  both  Teaket- 
tles, flows  into  the  blind  end  of  Mud  River.  At  half  an  hour  before  high  water  t^e 
flood  current  in  Old  Teakettle  Creek  overcomes  that  from  New  Teakettle  and  Sapelo, 
and,  pressing  to  the  east  as  far  as  the  mouth  of  New  Teakettle  Creek,  throws  the 
entire  flow  from  the  latter  creek  toward  Sapelo.  Shortly  after  high  water  a  divid- 
ing exists  in  Naw  Teakettle  Creek,  at  the  north  side  of  the  mouth  of  Marsh  Creek. 
Ebb  from  Marsh  Creek  and  farther  south  flows  to  ward  Doboy,  while  from  above  Marsh 
Creek  it  flows  toward  Sapelo.  Water  from  the  blind  end  of  Mud  River  divides  at 
Old  Teakettle  Creek,  a  portion  going  toward  Dob*oy  through  that' creek,  while  the 
remainder  continues  on  toward  Sapelo.  During  the  next  two  hours  the  dividings 
in  New  Teakettle  Creek  gradually  shift  toward  Mud  River.  At  two  hours  after 
high 'water  the  current  is  slack  in  the  north  end  of  New  Teakettle  Creek,  but  imme- 
diately afterward  it  begins  to  run  toward  the  south.  As  long  as  the  ebb  from  the 
upper  end  of  New  Teakettle  sets  toward  the  north  a  very  strong  current  toward 
Sapelo  is  found  close  to  the  north  end  of  the  creek  in  Mud  River.  At  three  hours 
after  high  water  the  current  in  Mud  River,  just  north  of  New  Teakettle,  is  nearly 
slack;  but  to  the  northwest,  upon  the  opposite  side  of  the  river,  the  ebb  continues 
to  flow  toward  Sapolo  for  an  hour  longer.  At  this  time  (half  ebb)  New  Teakettle 
carries  to  the  south  the  greatest  part  of  the  flow  from  the  head  of  Mud  River,  which 
is  not  diverted  into  Old  Teakettle.  At  four  hours  after  high  water,  slack  water 
exists  all  across  Mud  River,  just  north  of  New  Teakettle  Creek,  and  the  two  Tea- 
kettles carry  toward  Doboy  the  entire  flow  from  the  head  of  Mud  River.  At  an  hour 
before  low  water  Old  Teakettle  takes  all  of  the  flow  from  the  head  of  Mud  River, 
New  Teakettle  drains  only  a  small  portion  of  Mud  River,  immediately  tributary  to 
its  north  end,  while  the  now  in  Mud  River  east  of  New  Teakettle  Creek  is  toward 
Sapelo. 

On  the  flood  tide  the  water  from  Old  Teakettle  Creek  toward  the  head  of  Mud 
River  crowds  the  east  bank  of  that  creek,  and  passes  well  into  Mud  River  before  it 
turns  to  the  west  and  runs  along  the  north  bank  of  Mud  River.  On  the  ebb,  the 
return  flow  from  the  west  end  of  Mud  River  is  along  the  south  side,  west  of  Old 
Teakettle  Creek.  The  water  from  the  west,  which  passes  down  that  creek,  turns 
sharply  to  the  south  on  reaching  the  creek  and  runs  down  along-  its  weH>^  bank. 
That  which  passes  this  creek  runs  close  along  its  north  end  and  continues  toward 
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Sapelo  cloee  along  the  Bouth  side  of  Mud  River.  The  floT/ toward  the  northeast  on 
the  Mud  River  crossing,  north  of  New  Teakettle  Creek,  from  half  an  hour  before 
high  water  uiitil  nearly  four  hours  after  high  water,  runs  across  the  boat  channel  at 
quite  an  angle,  while  that  toward  Sapelo,  for  one  hour  before  to  three  hours  after 
low  water  and  from  Sapelo  firom  three  and  one-half  hours  to  five  and  one-fourth 
hours  after  lo^  water,  is  nearly  parallel  to  the  boat  channel.  On  this  crossing,  for 
the  first  three  hours  of  the  ebb,  the  top  currents  run  more  nearly  along  the  direction 
of  the  boat  channel,  or  to  the  left :  while  the  hottom  current  runs  more  to  the  right, 
crossing  the  channel  at  a  bad  angle.  In  the  widest  part  of  Mud  River,  2^  miles  far- 
ther northeast,  the  surface  current  on  the  first  three. hours  of  the  ebb  tends  to  run 
off  sharply  to  the  right  toward  the  deep  pocket  along  Sapelo  Island,  while  the  bot- 
tom currents  uniformly  turn  sharply  to  the  left  toward  the  deep  pocket  from  the 
creek  to  the  west  of  Mud  River.  In  Mud  River,  from  the  black  buoy  to  the  sound, 
the  tides  flow  in  on  the  flood  with  low  velocities,  but  on  the  ebb  outward  with  com- 
paratively hieh  velocities.  The  velocity  of  flow  is  greater  in  Front  River  on  the  ebb 
than  on  l^e  flood,  and  is  strong  enough  to  prevent  any  deposition  of  material  in  the 
16wer  2  miles  of  the  river. 

TIDAI.  CURRENTS  (VELOCITIES). 

The  maximum  mean  velocity  for  the  vertical  in  Mud  River,  west  of  Old  Teakettle 
Creek,  is  about  2  feet  per  second  on  the  flood,  about  three  hours  after  low  water: 
and  about  the  same  on  eob,  about  two  hours  after  high  water.  At  the  north  end  of 
Old  Teakettle  Creek  the  maximum  mean  velocity  u>t  the  vertical  on  the  ^ood  is 
about  1.6  feet  per  second  at  about  two  hours  after  low  water  in  the  deep  channel  on 
the  east  side  while  the  corresponding  maximum  velocity  on  the  ebb  is  about  1.9 
feet  per  second  at  two  and  one-naif  hours  after  high  water,  but  in  the  shoaler  chan- 
nel iQong  the  west  side  of  the  creek.  In  the  north  end  of  New  Teakettle  Creek  the 
maximum  mean  velocity  for  the  vertical  toward  the.north  is  about  2  feet  per  second 
at  about  half  flood.  The  maximum  mean  velocity  for  the  Vertical  toward  the  south 
at  this  place  is  a  little  more  than  2  feet  per  second  at  four  hours  after  high  water. 
On  the  center  of  the  crossing  north  of  the  mouth  of  New  Teakettle  Creek  on  the 
shoalest  part  of  the  channel  the  maximum  mean  velocity  for  the  vertical  toward 
Sapelo  is  attout  1.3  feet  per  second  at  one  hour  after  high  water,  but  its  direction  is  \ 
at  least  50  degrees  to  the  right  of  the  line  of  the  crossing.  The  maximum  mean  ve- 
locity for  the  vertical  of  the  current  toward  Sapelo  at  this  place,  which  follows  any-' 
where  near  the  direction  of  the  boat  channel,  is  about  0.7  foot  per  second  at  one  hour 
after  low  water.  The  maximum  mean  velocity  for  the  vertical  from  Sapelo  at  the 
center  of  this  crossing  is  less  than  0.2  foot  per  second,  and  at  two  hours  before  high 
water.  Farther  toward  the  southeast  on  tnis  crossing,  i.  «.,  about  300  feet  from  the 
right  bank  of  Mud  River,  the  velocities  toward  the  north  are  much  greater  than  on 
the  shoal  part  of  the  crossing,  particularly  while  the  ebb  flow  from  the  upper  end  of 
New  Teakettle  Creek  is  toward  the  north. 

At  one  hour  after  high  water  the  current  here  crosses  the  boat  channel  at  an  angle 
of  about  50  degrees,  and  has  a  mean  velocity  for  the  vertical  of  2^  feet  per  second.  An 
hour  later,  when  the  current  from  New  Teakettle  Creek  has  ceased,  the  mean  veloc- 
ity for  the  vertical  in  the  same  direction  at  this  place  is  about  2^^  feet  per  second. 
But  from  two  hours  after  high  water  the  current  on  this  crossing  dies  down  rap- 
idly, leaving  the  water  here  slack  at  half  ebb.  In  the  channel  in  Mud  River,  near 
the  pile  beacon,  about  2  miles  northeast  of  New  Teakettle  Creek,  the  maximum 
mean  velocity  for  the  vertical  on  the  ebb  is  about  1.65  feet  per  second  at  two  and 
one-half  hours  after  high  water.  The  flood  currents  at  this  point  were  not  meas- 
ured, as  they  were  much  lighter  than  those  of  the  ebb.  In  many  cases  both  bottom 
and  mean  velocities  were  determined,  and  the  mean  of  a  large  number  of  determi- 
nations indicates  that  at  most  places  the  bottom  velocity  can  be  taken  at  85  per 
cent  of  the  mean  velocity  for  the  vertical.  No  attempt  was  made  to  measure  the 
velocity  of  currents  in  Front  River.  It  is  only  necessary  to  state  that  for  the  outer 
two  miles  of  this  river  its  area  is  so  proportioned  to  the  tidal  basin  above  that 
neither  deposition  nor  cutting  is  taking  place. 

GENERAL  NOTES  ON  TIDAL  CURRENTS. 

It  will  be  noticed  that  in  Mud  River,  just  north  of  New  Teakettle  Creek,  the  current 
runs  toward  Sapelo  from  half  an  hour  before  until  nearly  four  hours  after  high 
water,  and  from  one  hour  before  until  three  and  one-lburth  hours  after  low  water, 
or  a  total  of  eight  and  one-half  hours.  The  current  runs  in  the  opposite  direction  for 
only  one  and  three-fourths  hours  from  about  three  and  one-half  hours  to  five  and  one- 
fourth  hours  after  low  water.    For  the  other  one  and  throe-fourths  lunar  hours  the 
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water  is  slack.  For  the  eight  and  one-half  hours  the  mean  velocity  toward  the 
northeast  is  ahont  0.6  feet  per  second ;  while  for  the  one  and  three-fourths  honrs 
toward  the  soath  the  mean  velocity  is  only  ahont  0.1  foot  per  second.  *  The  total  dis- 
charge across  this  line  toward  Doboy  is  onlv  about  4  or  6  per  cent  of  that  toward 
Sapelo.  Through  the  north  end  of  New  Teakettle  Creek  the  tide  runs  to  the  north 
from  low  water  until  two  hours  after  high  water,  or  about  eight  hours,  against 
three  and  three-fourths  hours  toward  the  south.  Moreover,  the  water  is  deeper  dur- 
ing the  northward  than  during  the  southward  flow,  while  the  maximum  veloc- 
ities are  about  the  same,  No  direct  comparison  of  ebb  and  flood  discharges  was 
made  in  Old  Teakettle  Creek.  It  was  observed,  however,  that  the  flood  from  the 
south  ran  up  on  both  sides  of  the  shoal  at  the  mouth  of  the  creek,  but  mainly  through 
the  deeper  channel  alon^  the  east  side.  On  the  contrary,  the  current  to  the  souui, 
while  it  is  very  strong  m  the  shoaler  channel  to  the  west,  is  weak  in  the  deeper 
one.  Without  doubt  much  more  water  comes  up  Old  Teakettle  also  than  goes  back 
again.  The  location  of  the  contours  on  the  river  bottom  at  the  mouth  of  Old 
Teakettle  Creek  would  indicate  that  an  excess  flow  toward  the  north  could  be  ex- 
pected. At  the  head  waters  between  Front  River  and  Scott  Creek  observations  made 
near  high  water  failed  to  show  any  tendency  toward  an  excess  flow  from  one  river 
to  the  other,  although  high  water  in  Scott  Creek  is  probably  fifteen  minvtes  earlier 
than  in  the  head  oi  Front  River.  The  channel  connecting  Scott  Creek  with  Mud 
River  is^  however,  very  slight.  It  is  about  700  or  800  feet  long,  and  is  only  10  or  12 
feet  wide  on  top.  The  sides  of  this  connecting  channel  are  very  steep,  coming  to- 
gether in  a  deep  narrow  drain  at  about  1  foot  above  mean  low  water. 

POSITION  OF  A  SHIP  CHANNEL. 

The  possible  lines  of  improvement  in  the  direction  of  a  12-foot  ship  channel  be- 
tween Doboy  and  Sapelo  are  (1)  by  the  way  of  New  Teakettle  Creek  and  Mud  River : 
(2)  by  the  way  of  New  Teakettle  Creek  and  Front  River ;  and  (3)  by  the  way  of  Olct 
Teakettle  Creek  and  Front  River.  Of  course  it  is  possible  to  develop  other  routes, 
but  no  other  route  is  practicable,  except  at  a  cost  to  far  exceed  that  on  any  one  of 
the  routes  mentioned  above. 

Route  No,  1, — A  cut  on  any  possible  line  through  Mud  River  would  be  at  least 
24,000  feet  long.  The  depth  of  such  a  cut  would,  m  the  worst  places,  exceed  7  feet, 
and  would  average  for  the  whole  24,000  feet  about  5.3  feet  deep.  From  a  considera- 
tion of  the  directions  and  velocities  of  the  current  and  the  materials  forming  tlie 
bed  of  Mud  River  it  is  entirelj^  out  of  the  question  to  presume  that  a  cut  to  the  re- 
quired depth  from  the  mouth  of  New  Teakettle  Creek  to  Sapelo  Sound  would  remain 
open  even  while  it  was  being  made.  The  bottom  is  soft,  and  the  cross  currents 
would  be  certain  to  fill  it  to  7  or  8  feet  at  mean  low  water  in  a  verj'  short  time.  It 
is  also  out  of  the  question,  in  my  opinion,  to  attempt  to  increase  the  currents  through 
Mud  River  in  line  of  such  a  cut  by  spur  jetties,  except  at  an  expense  much  greater 
than  the  present  or  prospective  commerce  of  the  route  will  warrant.  That  part  of 
this  route  in  New  Teakettle  Creek  only  would  keep  open  to  the  proper  depth  after 
being  dredged  without  the  aid  of  works  of  contraction 

Route  No,  2, — ^The  route  by  the  way  of  New  Teakettle  Creek  and  Front  River  should, 
in  my  opinion,  cross  Mud  River  from  the  mouth  of  New  Teakettle  Creek  in  a  north- 
westerly direction  about  in  line  with  A  Q  and  a  point  400  feet  southwest  from  0r(«. 
At  the  northwest  side  of  Mud  River  the  line  should  curve  to  the  right  for  about  2,400 
feet,  at  which  point  it  would  cut  into  the  nameless  creek  between  Mud  River  and 
lYont  River,  from  this  poijit  the  line  should  extend  into  Front  River  at  about  50 
feet  west  from  ^  ix  on  a  magnetic  north-and- south  line.  Just  half  a  mile  in  length. 
In  order  to  carry  12  feet  at  mean  low  water  from  this  point  to  Sapelo  Sound  it  would 
only  be  necessary  to  lower  a  single  shoal  250  feet  long  to  the  depth  of  about  1  foot. 


\ 
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The  following  table  shows  the  depths  of  water  below  and  the  heights  of  the  hank 
above  mean  low  water  on  this  ronte,  between  the  12-foot  curve  from  Doboy  and  the 
same  curve  from  SapelO;  at  points  400  feet  apart : 


Doptb  nt  or 

Depth  at  or 

Bis- 
tance. 

elevation 
above  mean 
low  water. 

Bemarlu. 

DU- 
tance. 

elevation 

above  mean 

low  water 

Bemarka. 

Ftet 

Feet. 

Feet, 

Feet. 

0 

-12.0 

Creek  400  feet  wide. 

8.000 

+  6.9 

Croflfling  marBh. 

400 

—10.3 

8,400 

+  6.9 

Do. 

800 

-14.2 

Creek  320  feet  wide. 

8,800 

+  6.9 

Do. 

1,200 

-15.2 

9,200 

+  7.0 

Do. 

1,600 

—12.8 

9,000 

+  7.0 

Do. 

2,000 

—13.8 

Creek  350  feet  wide. 

10,000 

—12.9 

Creek  350  feet  wide. 

2,400 

-10.7 

Creek  325  ft't-t  wide. 

10,400 

—12.0 

Do. 

2,8*10 

-25.0 

Creek  300  feet  wide. 

10,  800 

-12.0 

Creek  325  feet  widew 

8,200 

-22.1 

11,200 

+  7.0 

CroKsing  marsh. 

8,600 

—12.0 

11,600 

+  7.1 

Da 

4,000 

-  9.7 

Creek  340  feet  wide. 

12,000 

+  7.1 

Do. 

4.400 

-14.8 

« 

12,400 

+  7.1 

Do. 

4,800 

—21.0 

Creek  320  feet  wide. 

12,800 

-15.8 

River  350  feet  widei 

5,200 

—12.0 

Creek  500  feet  wide. 

13,200 

—17.0 

River  450  feot  wide. 

5,600 

—  7.0 

CroDsing  Mod  Kiver. 

13,600 

-16.0 

River  000  feet  wide. 

6,000 

—  0.7 

Do. 

14,000 

—14.8 

River  700  feet  wide. 

6,400 

—  1.4 

Do. 

14,400 

-13.8 

River  650  feet  wide. 

6,800 

-  2^ 

Do. 

14.800 

—12.0 

River  600  feet  wide. 

7,200 

—  4.0 

Do. 

15,000 

-11.2 

River  600  feet  wide. 

7,600 

+  6.9 

Do. 

15,200 

-13.5 

River  550  feet  wide. 

The  necessary  cuts  on  this  route,  in  order  to  give  12  feet  at  mean  low  water,  would 
be  as  follows:  From  0  to  800  feet  a  cut  on  an  average  of  1.7  feet  deep  would  be  re- 
quired. From  800  to  2,300  fe^t  the  wat<ir  is  now  from  12  to  15.5  feet  deep.  From 
2,300  to  2,600  feet  a  cut  about  1.5  feet  deep  would  be  necessary  in  order  to  give  the 
required  depth.  From  2,600  to  3,600  feet  the  water  is  now  from  12  to  24  feet  deep. 
The  creek  bottom  from  3,600  to  4,100  feet  would  need  lowering  by  about  2  feet.  For 
the  next  1,100  feet  from  12  to  22  feet  is  found  at  low  water.  From  5,200  to  7,500  feet 
(crossing  Mud  River)  the  water  is  from  0.5  to  12  feet  deep.  A  cut  for  this  2,300 
feet  would  average  about  8.7  feet  deep.  For  the  next  2,300  feet,  or  to  the  edge 
of  the  intervening  creek,  a  cut  through  the  marsh  would  average  about  19  feet 
deep.  In  the  channel  of  the  creek  mentioned,  from  9,800  to  11,000  feet,  there  is 
found  for  800  feet  a  suflScient  depth  of  water.  For  the  next  1,400  feet  a  cut  through 
the  marsh  to  the  bank  of  Front  River  about  19  feet  deep  would  be  necessary. 
This  line  strikes  Front  River  at  about  12,500  feet  and  deep  water  in  that  stream  at  5 
feet  farther.  For  the  next  2,250  feet  the  water  is  from  12  to  18  feet  deep,  beyond 
which  point  a  shoal  250  feet  long  would  require  deepening  about  1  foot.  The  total 
length  on  this  line  between  the  extreme  12-foot  areas  would  be  about  15,050  feet.  Of 
this  distance  6,650  loot  carry  12  feet  or  more  of  water,  while  the  total  length  of  the 
necessary  cut  would  be  about  8,400  feet.  Of  the  total  length  of  cut  3,700  feet  only 
would  be  through  the  unbroken  marsh,  while  4,700  feot  would  be  in  the  bed  of  one 
of  the  four  streams  through  which  the  route  passes.  For  the  3,700  feet  through  the 
marsh  the  cut  would  average  19  feet  deep. 

Across  Mud  River,  a  distance  of  2,300  feet,  the  cut  would  average  8.7  feet  deep, 
while  for  the  remaining  2,400  feet  the  depth  of  the  cut  would  average  about  2.5  feet. 
A  cut  made  through  the  materials  composing  this  marsh  would  stand  without  cav- 
ing or  sliding,  with  side  slopes  of  1  on  2.  The  cubic  contents,  in  place,  of  such  a 
cut  12  feet  deep  at  mean  low  water  and  100  feot  wide  on  the  bottom,  with  side  slopes 
of  1  on  2,  as  above  stated,  would  be  slightly  less  than  475,000  cubic  yards.  Such  a 
cut  across  Mud  River  on  the  line  proponed  would  be  at  right  angles  to  the  prevail- 
ing currents  in  that  stream.  In  order  to  prevent  a  cut  at  this  place  from  iilling  up, 
it  would  be  necessary  to  build  a  dam  or  training  wall  entirely  across  Mud  River, 
parallel  for  the  most  part  to  the  axis  of  the  cut.  Such  a  training  wall  should  be  on 
a  wide  base  and  should  be  brought  up  to  about  5  feet  above  mean  low  water,  except 
near  the  mouth  of  New  Teakettle  Creek,  where  it  should  be  left  down  to  about  6 
feet  below  mean  low  water  for  a  width  of  about  100  feet.  Such  a  wall  would  not 
only  serve  to  concentrate  the  flow  in  the  direction  of  the  cut  on  this  crossing,  but 
would  prevent  heavy  northeast  storms  from  filling  up  the  cut.  A  gap  100  feet  wide 
by  11  feet  deep  in  the  wall  would  serve  as  a  channel  for  smaller  boats,  and  also  act 
as  a  safety  valve  against  excess  pressure  from  either  direction.  The  opening  being  on 
the  line  of  the  present  deep  pocket  along  the  right  bank  of  MudRiver,  it  wouldnotbe 
expected  to  do  any  harm  to  the  channel.  In  order  to  properly  direct  the  flow  of 
water  through  the  ont  aeroae  Mud  EiyeT|  it  would  doubtless  be  necessary  also  to  con* 
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struct^  on  the  opposite  side  of  the  cut,  a  low  training  wall  on  a  wide  base  extending 
from  the  north  side  of  the  river  about  1,800  feet  toward  the  head  of  New  Teakettle 
Creek.  The  upper  end  of  Mad  River  being  cut  off  from  dapelo  Sound,  and  the  ex- 
cess flow  being  toward  the  north;  will  increase  the  flood  as  well  as  the  ebb  velocities 
in  New  Teakettle  Creek  and  nve  a  much  stronger  ebb  flo^  toward  the  north  in  the 
cut  than  toward  the  south.  The  dividings  between  Dobov  and  Sapelo  on  the  line 
of  this  route  would  doubtless  range  from  near  the  mouth  of  Marsh  Creek  to  the 
nameless  creek  in  the  middle  of  the  deep  cut,  being  at  the  latter  place  a  greater  part 
of  the  flood  and  at  the  junction  of  Mud  River  and  New  Teakettle  Creek  daring  a 
greater  part  of  the  ebb.  ^ 

In  order  to  increase  the  flow  of  Front  River  as  much  as  possible  between  the  mouth 
of  such  a  cut  and  Sapelo  Sound,  the  bed  of  the  nameless  creek  across  which  the  route 
would  run  should  be  employed  as  a  reservoir  tributary  to  Front  River  only.  This  creek 
could  be  used  as  a  dumping  ground  for  the  cut  for  its  whole  length,  after  which  a  pile 
dam  should  be  placed  across  the  creek  at  some  shoal  point  as  remote  from  the  cat  as 
possible,  completely  separating  the  middle  of  the  cut  from  Mud  River.  The  banks 
of  neither  New  Teakettle  Creek  nor  the  outer  end  of  Frolit  River,  being  well  pro- 
tected by  bunch  oysters,  will  be  materially  eroded  by  ^ny  amount  of  water  which 
may  be  thrown  into  these  streams  by  opening  up  the  cut  and  placing  a  dam  across 
Mud  River.  It  would  not  be  necessary,  in  my  opinion,  to  dredge  out  the  cat  so  wide 
nor  so  deep  between  New  Teakettle  Creek  and  Front  River.  A  much  smaller  cut,  as 
one  9  feet  deep  at  low  water  and  50  feet  wide  on  the  bottom  bv  100  feet  wide  on  top, 
would,  with  a  dam  across  Mud  River  as  mentioned  above,  enlarge  itself  to  the  re- 
quired width  and  depth  in  a  few  months'  time.  The  cubic  contents  of  this  smaller 
cut,  in  place,  between  New  Teakettle  Creek  and  Front  River,  including  the  neces- 
sary cuts  in  both  of  these  streams,  to  12  feet  at  mean  low  water  and  100  feet  wide  on. 
the  bottom  will  be  only  about  225^000  cubic  yards,  or  less  than  half  the  contents  of 
the  proposed  cut  12  feet  deep.  Even  if  the  cut  were  made  at  once  12  feet  deep  at 
mean  low  water  and  100  feet  wide  on  the  bottom,  and  the  dam  across  Mud  River 
raised  only  high  enough  to  keep  the  cut  on  that  crossing  open,  it  could  be  confi- 
dently expect^  that  Within  a  few  years  the  cut  between  New  Teakettle  Creek  and 
Front  River  would  wash  out  to  at  least  the  present  dimensions  of  the  former  stream ; 
that  is,  to  at  least  300  feet  wide  on  the  top  and  150  to  200  feet  wide  on  the  bottom,  and 
12  to  18  feet  deep.  In  my  opinion,  the  materials  eroded  from  the  smaller  oat  would  not 
be  deposited  in  any  place  in  or  adjacent  to  the  channel  in  either  direction.  If  such 
a  cut  once  well  started  will  enlarge  itself  naturally,  and  if  the  eroded  materials  will 
not  interfere  with  the  channel  in  other  parts  of  tne  route,  it  follows  that  it  would 
be  unwise  to  expend  a  sum  sufficient  to  cut  at  once  the  ship  channel  to  its  proper 
size.    Nature  will  do  the  work  as  well,  and  at  no  expense. 

Maute  No,  S. — On  the  route  between  Doboy  and  Sapelo,  by  the  way  of  the  Old 
Teakettle  Creek  and  Front  River,  beginning  with  the  12-foot  curve  from  Doboy 
Sound,  a  cut  would  be  required  in  the  wide-spread  of  Old  Teakettle  Creek  2,600  feet 
long,  averaging  3.2  feet  deep.  For  the  next  7,700  feet  to  the  head  of  Old  Teakettle 
Creek,  from  12  feet  to  33  feet  of  water  are  found.  From  this  point  to  the  north  side 
of  Mud  River  at  Scott  Creek,  a  distance  of  2,800  feet,  a  cut  would  be  necessary  for 
the  entire  distance,  averaging  3.3  feet  deep.  For  the  next  4,200  feet  to  a  point  in 
Front  River  300  feet  south  of  A  xii,  a  cut  about  19.4  feet  deep  should  be  made.  From 
the  cubic  contents  of  this  heavy  cut  the  present  bed  of  Scott  Creek  and  Front  River 
at  the  few  places  touched  would  take  out  but  comparatively  little.  For  the  next 
4,100  feet  the  river  bottom  would  necessarily  require  lowering  from  0  to  12  feet,  an 
average,  no  doubt,  of  6  feet.  Then  follows  a  pocket  1,700  feet  long  and  from  12  to 
20  feet  deep,  after  which  a  shoal  about  700  feet  long,  carrying  about  10  feet  of  water, 
is  found.  Then  comes  400  feet  of  deep  water  and  300  feet  of  shoal,  after  which  a 
stretch  of  4,000  feet,  carrying  12  to  24  ^et  of  water,  is  met  with  before  the  final  shoal 
of  route  No.  2,  250  feet  long,  is  reached.  On  this  route  is  a  total,  length  of  about 
15,000  feet  of  shoal  with  about  13,800  feet  of  deeper  water.  The  cubic  contents  of  a 
cut  on  this  route  would  be  far  in  excess  of  that  on  route  No.  2.  In  addition  to  the 
excavation  required,  a  high  training  wall  would  be  necessary  across  Mud  River  just 
east  of  the  mouth  of  Old  Teakettle  Creek,  and  a  number  of  long  spur  jetties  would 
be  neeessary  to  properly  concentrate  the  water  in  a  channel  across  the  wide-spread 
of  Old  Teakettle  Creek.    • 

Compared  with  the  advantages  of  route  No.  2,  the  merits  of  routes  Nos.  1  and  3 
disappear 

COMMERCE. 

The  commercial  value  of  a  ship  channel  between  Doboy  and  Sapelo  is,  in  the 
main,  measured  by  the  amount  of  a  certain  class  of  exports  and  imports  of  the  port 
of  Darien,  Ga.  Tne  following  table,  collected  from  various  sources^  shows  approxi- 
mately the  commerce  of  Darien: 
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JSa^erta  €Md  imports  far  the  porf  of  Darien,  Oa,,  for  ike  fiscal  year  ending  June  SO,  1891. 


Articles* 


KavalBtorefl bairela. 

Cotton bales. 

Liimb«r feet . 

Bice bunhels. 

Hiaeellaneous .' 


TotoJ. 


Amonxit. 


24.660 

1,000 

83, 234, 000 

100,000 


Tona. 


5,600 

250 

160.000 

2,500 

3,  (WO 


171,260 


Value. 


$160,650 

40,000 

749, 106 

100,000 

100,000 


1, 140. 756 


This  commerce  of  this  year^  as  compared  with  that  for  .the  previons  year,  shows  a 
slight  increase  in  the  quantity  of  lumber,  while  the  total  tonnage  of  naval  stores, 
cotton,  rice,  and  miscellaneous  goods  shows  an  increase  of  about  25  per  cent. 

The  value  of  a  12-foot  channel  for  seagoing  vessels  between  Doboy  and  Sapelo  over 
that  of  a  7- foot  channel  is  measured  by  only  a  certainproportion  of  the  lumber  pass- 
ing the  port  of  Darien,  as  given  in  the  above  table.  The  need  of  such  a  ship  channel 
f^om  Doboy  to  Sapelo  is  to  give  through  the  latter  sound  a  better  outlet  to  the  sea 
for  heavy  vessels  loaded  with  lumber  than  now  exists  over  the  shoal  bar  at  the  en- 
trance of  Doboy  Sound.  The  mayor  of  Darien  reports  that  of  the  83,234,000  feet  of 
lumber  passing  Doboy  for  the  last  fiscal  year  only  56,811,000  feet  were  carried  to  sea 
over  the  Doboy  Bar.  Of  the  remainder  16,074,000  feet  were  towed  or  drifted  to  the 
south  and  west  to  sea  through  St.  Simon  Bar,  while  10,349,000  feet  were  towed  to  the 
north  in  rafts  and  found  an  outlet  through  Sapelo.  If  deep-draft  ships  loading  at 
Darien  or  Doboy  could  go  to  sea  through  the  proposed  ship  channel  and  Sapelo  Sound 
they  would  drive  from  the  principal  lumber  port  of  the  South  Atlantic  coast  the 
shallower  coasting  boats  which  now  carry  the  bulk  of  the  lumber  exported.  Deep- 
draft  boats  will  carry  this  lumber  at  a  figure  much  lower  per  thousana  feet  than  now 
prevails  among  the  boats  of  lighter  draft  whi  ch  are  able  to  pass  Do'^^oy  Bar  in  safety.  It 
IS  not  unreasonable  to  suppose  that  soon  after  the  opening  of  such  a  ship  channel  from 
Doboy  to  Sapelo,  in  connection  with  the  improvement  of  Darien  River  between  Da- 
rien and  Doboy.  which  is  now  going  on,  at  least  60,000,000  to  75,000,000  feet  of  lum- 
ber will  annually  find  its  way  to  sea  through  this  route.  A  saving  in  freight  of  only 
50  cents  per  thousand  feet  of  lumber  by  deeper-draft  boats  through  Sapelo  would  no 
doubt  repay  the  cost  of  the  construction  of  such  a  ship  channel  within  three  or  four 
years  after  its  completion. 

I  wish  here  to  express  my  obligations  to  Mr.  J.  L.  Van  Omum,  assistant  engineer, 
who  served  in  this  survey  in  the  capacity  of  transit  man,  for  his  hearty  cooperation 
and  valuable  assistance. 

Very  respectfully,  your  obedient  servant^ 

Geo.  W.  Brown, 
Assistant  Engineer, 

Capt,  O.  M.  Carter, 

Corps  of  Engineers,  XT,  S,  A, 


N    12. 

[Printed  in  Hoase  Ex.  I>oo.  Ko.  41,  Fifty-eeoond  Congrees,  first  seaaf on«] 
PRELIMINARY  EXAMINATION  OF  INSIDE  ROUTE   BETWEEN  SAVANNAH, 

georgia,  and  fernandina,  florida,  with  a  view  of  obtaining  a 
steamboat  channel  of  seven  feet  depth  at  mean  low  water. 

United  States  Engineer  Office, 

8avannahj  Oa,,  November  25^  1890. 

General:  In  compliance  with  Department  letter  dated  September 
20, 1890, 1  have  the  honor  to  submit  the  following  report  of  a  prelimi- 
nary examination  t)f  "the  inside  ronte  between  Savannah,  Ga.,  and 
Fernandina,  Fla.,  with  a  view  of  obtaining  a  steamboat  channel  of  7 
feet  depth  at  mean  low  water.'' 

The  location  of  this  route  is  shown  by  a  dotted  line  on  Coast  Survey 
charts  Kos.  156  and  157,  to  which  I  respectfully  refer  for  details.  Through- 
out the  greater  portion  of  the  route  are  found  ample  widths  and  depths 
for  steamboat  navigation.  Depths  less  than  7  feet  at  mean  low  water 
are  found  at  the  following  places:  (1)  Eomerly  Marsh;  (2)  Mud  River; 
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(3)  Little  Mud  River;  (4=)  Jekyl  Creek :  (5)  The  Dividinga.  In  Prederica 
Creek,  about  1  mile  above  Frederica  Landing,  the  channel  is  obstructed 
by  oyster  beds.  Some  slight  shoaliug  has  also  taken  place  at  the  mouth 
of  Adams  Creek. 

At  two  of  the  localities,  viz,  Eomerly  Marsh  and  Jekyl  Creek,  work 
has  already  been  done  by  the  United  States.  There  is  now  a  mean  low- 
water  depth  at  the  former  place  of  4.8  feet,  and  at  the  latter  of  5.5  feet. 
For  detailed  descriptions  of  the  condition  of  these  localities,  I  respect- 
fully refer  to  my  last  annual  report. 

At  Mud  River  there  is  for  nearly  4  miles  a  mean  low- water  depth  of 
only  about  4  feet.  Near  the  southern  end  of  Little  Mud  River  there  is 
a  shoal  with  a  depth  of  about  6  feet  at  mean  low  water.  At  "  The 
Dividings,"  near  the  mouth  of  Crooked  River,  there  is  a  depth  of  about 
6,5  feet  at  mean  low  water. 

I  have  not  been  able  to  obtain  any  reliable  information  relative  to  the 
value  of  the  commerce  passing  through  this  route.  Two  steamers  per 
week  ply  on  this  route  between  Fernandina  and  Savannah,  fourteen 
per  week  between  Brunswick  and  river  points,  and  one  daily  between 
Bninswick  and  Fernandina.  Vessels  are  often  towed  over  portions  of 
this  route  to  avoid  rough  weather  at  sea,  and  it  is  also  navigated  by- 
many  small  craft  carrying  rice,  naval  stores,  oysters,  and  fish.  The 
value  of  the  commerce  passing  through  this  route  has  been  variously 
estimated  at  from  $200,000  to  $400,000  per  annum. 

Two  important^points  on  this  route  have  already  been  deemed  worthy 
of  improvement  by  the  United  States,  viz,  Romerly  Marsh  and  Jekyl 
Creek,  and  I  am  of  the  opinion  that  for  all  of  the  reasons  stated  the 
obstructions  to  navigation  at  the  other  points  mentioned  should  also 
be  removed. 

Among  other  advantages  to  be  derived  from  the  proposed  improve- 
ment are  that  steamers  now  plying  on  this  route  could  run  on  schedule 
time,  and  vessels  that  now  have  to  go  to  sea  could  be  towed  to  coast- 
wise ports  over  this  route,  thus  avoiding  the  risk  of  encountering  strong 
weather  at  sea. 

The  military  importance  of  this  route  has  already  received  attention, 
and  need  not  be  stated  here. 

The  estimated  cost  of  surveys  upon  which  to  base  plans  and  esti- 
mates of  improvements  is  $1,000. 

Very  resi)ectfully,  your  obedient  servant, 

O.  M.  Carter, 
First  Lieutenant^  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  XT.  8.  A. 

(Through  Col.  William  P.  Craighill,  Corps  of  Engineers,  DivisiOQ 
Engineer,  Southeast  Division.) 

[First  indorsemeiit.] 

U.  S.  Engikeer  Office, 
Baltimore,  Md.y  November  28y  1690, 

Eespectfully  submitted  to  the  Chief  of  Engineers. 
In  view  of  the  facts  and  reasons  set  forth  in  the  report  of  the  local 
engineer  of  November  25, 1890,  and  of  my  own  personal  knowledge,  I 
consider  the  inside  route  between  Savannah,  Ga.,  and  Fernandina,  Fla., 
worthy  of  imi)rovement,  including  the  present  and  prospective  needs  of 
commerce. 

Wm.  p.  Craighill, 
CoUmelj  Corps  of  EngvneerM. 
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survey  of  inside  route,  between  savannah,  georgia,  and  fer- 
nandina,  florida,  with  a  view  of  obtaining  a  steamboat  chan- 
nel of  seven  feet  depth  at  mean  low  water. 

United  States  Engineer  Office, 

Savannah,  Oa.y  November  25, 1891, 

General  :  In  accordance  with  the  requirements  of  section  17  of  the 
river  and  harbor  act  of  September  19,  1890,  and  instructions  from  the 
Chief  of  Engineers,  dated  November  29, 1890, 1  have  the  honor  to  sub- 
mit herewith  my  report  upon  the  survey  of  the  ^'  inside  route  between 
Savannah,  Ga.,  and  Femandina,  Fla.,  with  a  view  of  obtaining  a  steam- 
boat channel  of  7  feet  depth  at  mean  low  water,"  together  with  a  project 
for  its  improvement  and  an  estimate  of  the  cost  of  the  same.  A  brief 
description  of  the  aim  of  the  proposed  improvement  and  some  facts  re- 
lating to  its  commercial  importance  are  given  in  my  report  upon  the 
preliminary  examination,  dated  November  25, 1890,  to  which  I  respect- 
fully refer. 

TTie  location  of  this  route  is  shown  by  a  dotted  line  on  current  Coast 
Survey  Charts  Nos.  156  and  157,  to  wliieh  reference  is  respectfully 
made  for  details  in  connection  with  the  following  description.  The  route 
leaves  the  Savannah  Eiver  by  St.  Augustine  Creek  and  following  Wil- 
mington Kiver,  reaches  Eomerly  Marsh,  through  which  two  routes 
exist — the  old  one  through  Eomerly  Marsh  Creek,  very  crooked  and 
narrow,  and  almost  impracticable  at  low  water,  atid  the  new  route 
through  Dead  Mans  Hammock  Creek  and  the  dredged  cut  connecting 
the  same  with  Wassaw  Creek,  through  the  latter  and  Odiugsell  Eiver 
to  Adams  Creek  where  it  joins  the  iirst  route.  From  Eomerly  Marsh  the 
route  traverses  the  following  streams,  or  portions  of  them,  viz,  Adams 
Creeek,  Vernon  Eiver,  Ogeechee  Eiver,  Florida  Passage,  and  Bear  Eiver  j 
then  crosses  St.  Catherines  Sound  and  follows  North  Newport  Eiver  (or 
Walburg  Creek),  Johnsons  Creek,  and  South  Newport  Eiver  into  Sa- 
pelo  Sound.  In  all  parts  of  the  route  just  described,  south  of  Eomerly 
Marsh,  the  depths  exceed  7  feet  at  mean  low  water,  ranging  generally 
from  10  to  20  feet  and  often  exceeding  the  latter  depth.  On  leaving 
Sapelo  Sound,  the  most  serious  obstruction  of  the  entire  route  is  found 
in  the  long  stretch  of  shallow  water  in  Mud  Eiver.  For  a  distance  of 
over  3.6  miles  the  depth  is  less  than  7  feet;  the  mean  depth  is  5.8  feet, 
and  the  least  depth  4.8  feet,  all  referred  to  mean  low  water.  From  Mud 
Eiver  the  channel  follows  New  Teakettle  Creek,  crosses  Doboy  Sound, 
and  enters  North  Eiver,  thence  through  a  portion  of  Eockdedundy 
Eiver,  reaches  Little  Mud  Eiver,  in  which  there  is  a  shoal  of  small  ex- 
tent carrying  slightly  less  than  7  feet  at  mean  low  water.  Crossing 
Altamaha  Sound  the  channel  continues  through  Buttermilk  Sound  and 
Frederica  Creek  into  St.  Simon  Sound.  About  1  mile  north  of  Fred- 
erica  Landing  the  channel  is  narrow  and  is  partially  obstructed  by 
oyster  beds. 

Entering  Jekyl  Creek  from  St.  Simon  Sound  two  shoals  are  encoun- 
tered, one  just  outside  the  entrance  and  the  other  inside,  at  the  point 
where  the  creek  widens.  The  least  mean  low-water  depths  on  those 
shoals  are  4.8  feet  on  the  former  and  5.3  feet  on  the  latter.  The  route 
crosses  St.  Andrews  Sound  by  a  detour  seaward  around  the  middle 
ground,  and  thence  by  way  of  Cumberland  Eiver  and  Cumberland  Sound 
reaches  Femandina,  Fla. 

From  Jekyl  Creek  southward  the  depths  are  ample,  exceeding  in. 
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most  places  10  feet  at  mean  low  water,  and  navigation  is  easy,  except 

at  one  i)oint,  known  as  "TlieDividing8,''at  the  mouth  of  Crooked  Biver. 
At  that  point  a  sharp  turn  of  more  than  100  degrees  is  made  by  the 
channel  in  passing  Horseshoe  Shoal.  The  least  channel  depth  is,  how- 
ever, folly  7  fe<^t  at  mean  low  water,  and  greater  depths  are  found  on 
either  side  of  the  shoaL  Were  the  channel  properly  marked  by  rsoiges 
and  buoys  no  difficulty  in  navigating  it  should  be  experienced. 

The  distance  from  Savannah  to  Fernandina  by  the  inside  route  just 
described  is  about  160  miles. 

Touching  at  Darien  en  route  increases  the  distance  by  about  20  miles, 
and  at  Brunswick  by  about  12  miles. 

The  survey  of  the  inside  route  was  made  under  my  direction  in 
April  and  May,  1891,  by  Mr.  George  W.  Brown,  assistai^  engineer. 

Detailed  surveys  were  made  at  the  following  points:  Bomerly  Marsh, 
Mud  River,  Little  Mud  River,  Jekyl  Creek,  and  "The  Dividings." 

The  methods  employed  in  the  survey  are  similar  to  those  described 
in  my  report  upon  the  survey  of  the  inside  route  between  Doboy  Sound 
and  Sapelo  Sound,  dated  October  5, 1891,  to  which  I  respectfully  refer. 

ROMERLT  MARSH.  * 

Wa>88aw  Creek  route, — ^With  a  view  to  determining  the  best  route  for 
an  improved  channel  through  Romerly  Marsh,  two  hues  were  surveyed, 
viz,  the  present  channel  through  the  dredged  cut  and  Wassaw  Creek 
ana  a  route  from  Romerly  Marsh  Creek  through  Habersham  Creek,  the 
head  of  which  is  separated  by  a  narrow  strip  of  marsh  land  from 
Odingsell  River. 

The  first-named  route  was  opened  under  the  direction  of  Congress 
between  the  years  1883  and  1886  by  the  dredging  of  a  cut  through  the 
marsh  between  Dead  Mans  Hammock  Creek  and  Wassaw  Creek,  and 
by  deepening  the  latter  at  Shoals  No.  1,  IS^o,  2,  and  No.  3.  For  details 
in  reference  to  its  construction,  I  respectfully  refer  to  the  annual  reports 
of  the  Chief  of  Engineers,  U.  8.  Army.  The  total  length  of  continuous 
cut  is  4,117  feet,  3,547  feet  of  which  are  through  solid  marsh  and  670 
feet  at  the  head  of  Wassaw  Creek.  The  cut  is  from  90  to  110  feet  wide 
at  the  low- water  and  about  140  feet  wide  at  the  high- water  line.  The 
surface  of  the  marsh  is  at  about  the  level  of  mean  high  water^  except 
at  the  southern  end  of  the  cut,  where  it  joins  Wassaw  Creek  m  a  low 
marsh,  scarcely  half  of  which  rises  above  the  level  of  mid-tide.  The 
depth  of  water  in  the  cut  exceeds  7  feet  at  only  one  point,  1.100  feet 
from  the  northern  end,  where  it  is  7.1  feet.  The  mean  depth  through- 
out the  cut  is  5.8  feet,  and  the  least  depth  is  5.2  feet,  at  points  about 
800  feet  from  the  northern  end  and  600  feet  from  tne  southern  end. 
For  a  length  of  about  200  feet  on  Shoal  No.  3,  and  800  feet  on  Shoal 
No.  2  the  depth  is  less  than  7  feet,  the  minimum  mean  low- water  depths 
being  6.7  feet  on  the  former  and  6.3  feet  on  the  latter. 

The  material  at  the  bottom  of  the  cut  is  mud,  clay,  and  fine  sand, 
mud  and  sand  predominating.  The  banks  are  of  mud  and  a  little  sand, 
except  at  Dead  Mans  Hammock,  where  they  are  of  clear,  fine  sand.  At 
Shoal  Ko.  3  the  bottom  is  of  sand  and  clay  or  hard  mud.  At  Shoal 
No.  2  it  is  softer,  containing  more  mud. 

The  mean  range  of  tide  in  the  cut,  as  approximately  determined  by 
only  a  few  observations,  is  about  6.8  feet.  The  tidal  currents  are  very 
irregular,  owing  to  the  fact  that  the  tides  from  Wassaw  Sound  and  Os- 
sabaw  Sound  meet  near  the  southern  end  of  the  cut.    Current  observa- 
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tionB  were  made  on  May  8^  daring  a  spring  tide  with  a  range  of  9.1 
feet,  the  mean  tidal  range  being  6.8  feet.  The  residtB  obtained  do  not 
therefore  correspond  to  mean  tidal  conditions.  At  low  water,  on  the 
date  considered,  an  area  of  slack  water  prevailed  throughout  the  south- 
eni  half  of  the  cut  and  the  upper  two-thirds  of  a  mile  tn  Wassaw 
Creek,  from  which  area  ebb  currents  still  ran  slowly  toward  the  north 
and  south.  An  hour  later  the  currents  had  been  reversed,  and  slow 
flood  currents  were  running  both  in  the  cut  and  the  creek  toward  a  slack- 
water  area  at  the  point  where  the  cut  and  the  creek  meet.  For  a  time 
the  current  from  the  north  then  overpowers  that  from  the  south  and 
drives  the  area  of  slack  water  down  the  creek  about  3,000  feet,  where 
it  remains  until  about  half  tide,  when  the  low  marshes  and  mud  flats 
at  the  head  of  Wassaw  Creek  become  flooded  and  the  currents  flow 
with  increased  velocities  from  both  directions  to  cover  the  greatly  in- 
creased area,  and  meet  at  the  mouth  of  the  large  branch  of  Wassaw 
Creek  about  600  feet  from  the  cut. 

Those  conditions  prevail  until  nearly  high  water,  when  the  current 
from  Wassaw  Creek  predominates  for  a  time  and  drives  the  slack-water 
area  back  into  the  cut  about  1,000  feet.  Half  an  hour  after  high  water 
the  currents  change  and  until  half  ebb  divide  at  the  mouth  of  the  large 
branch  of  Wassaw  Creek  and  flow  in  Jt)oth  directions  toward  the  sea. 
ALffcer  this  Wassaw  Creek  alone  drains  its  large  branch,  as  well  as  the 
southern  end  of  the  cut,  and  the  slack- water  area  moves  gradually 
northward  until  it  reaches  the  middle  of  the  cut.  At  one  hour  before 
low  water,  however,  the  currents  again  divide  at  the  mouth  of  the  large 
branch,  and  finally  disappear  at  slack  low  water.  In  the  cut  the  max- ' 
imum  nood  velocity  was  found  to  be  about  2.6  feet  per  second  at  three 
hours  after  low  water,  with  a  bottom  velocity  of  about  2  feet,  and  the 
maximum  ebb  velocity  to  be  about  1.2  feet  per  second  at  two  hours  after 
high  water,  with  a  bottom  velocity  of  about  1  foot.  In  Wassaw  Creek 
below  the  large  branch  the  maximum  flood  velocity  was  only  0.9  of  a 
foot  per  second  at  one  hour  before  high  water,  with  a  bottom  velocity 
of  0.7  of  a  foot,  and  the  maximum  ebb  velocity  was  1.85  feet  per  second 
at  two  and  one-half  hours  after  high  water,  with  a  bottom  velocity  of 
1.7  feet.  The  condition  of  slack  water  which  prevails  at  the  head  of 
Wassaw  Creek  and  the  southern  end  of  the  cut  for  at  least  one-half  of 
the  time  is  a  fruitful  source  of  shoaling,  and  the  pocket  which  existed 
at  the  head  of  the  creek  with  a  low-water  depth  of  12  feet  when  the  cut 
was  opened,  has  shoaled  so  that  the  present  depths  are  only  from  5  to 
6  feet.  Shoaling  has  also  taken  place  throughout  the  entire  cut,  owing 
partly  to  the  degradation  of  the  banks  and  partially  to  the  material 
brought  in  by  the  strong  flood  currents  which  the  weaker  ebb  is  unable 
to  remove.  The  mean  depth  in  the  cut  at  its  completion  was  7.2  feet, 
and  the  least  depth  6.1  feet.  At  present  the  mean  depth  is  but  5.8 
feet  and  the  least  depth  5.2  feet,  showing  a  fill  in  the  cut  alone  of  over 
20,000  cubic  yards  of  material.  The  cut  has  widened  at  the  high- water 
line  by  from  5  to  25  feet  in  the  northern  half,  and  from  20  to  40  feet  in  the 
southern  half.  The  shoaling  was  very  rapid  during  the  first  two  years 
after  the  completion  of  the  cut.  Since  then  it  has  been  slower,  but 
continuous  at  the  rate  of  about  0.2  of  a  foot  per  year. 

The  permanent  improvement  of  this  channel  can  be  accomplished 
only  by  continuous  dredging,  since  there  is  no  feasible  method  of  chang- 
ing the  tidal  conditions  so  as  to  promote  natural  scour. 

The  quantities  of  material  necessary  to  be  removed  by  dredging  to 
give  a  depth  of  7  feet  at  mean  low  water  in  a  channel  50  feet  wide  a^ 
ENa  92 83 
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the  bottom,  with  side  slopes  not  greater  than  1  on  2,  are  as  foUows,  viz: 

CnbioysTdi" 

In  the  out  proper 35,000 

At  Shoal  No.  3 4,000 

At8hoalNo.2 6,000 

Shoal  between  No8. 2  and  3 3,000 

Total 47,009 

Estimating  the  cost  of  dredging  at  25  cents  per  cubic  yard  in  placeu 
and  allowing  15  per  cent  for  engineering  and  contingencies*  the  total 
cost  of  the  improvement  would  be,  in  round  numbers,  $13,600. 

There  is,  however,  no  reason  to  believe  that  the  new  channel  would 
be  any  more  i>ermanent  in  character  than  it  has  proved  to  be  in  the 
past.  The  total  amount  of  material  to  be  dredged,  as  given  above,  rep- 
resents approximately  the  amount  of  filling  that  has  ta^en  place  during 
the  past  five  years.  Should  the  shoaling  continue  at  the  same  rate, 
there  would  be  required  an  annual  expenditure  of  from  $2,000  to  $3,000 
to  maintain  tJie  improved  channeL 

ESTIMATES. 

Dredging  47,000  cnbio  yards  in  place,  at  25  cents $11, 750. 00 

Engineering  and  contingencies,  15  per  cent 1, 762. 50 

Total 13,512.60 

Estimated  annual  expenditure  for  maintenance,  $2,500,  interest  at  5  per 
cent  on 50,000.00 

Aggregate 03,512.50 

Haibersham  Creek  route. — ^The  second  route  surveyed  through  Bom- 
erly  Marsl^  is  by  way  of  Habersham  Creek,  and  a  proposed  dredged 
cut  through  the  narrow  strip  of  marsh  between  the  head  of  the  creek 
and  Odingsell  River.  Habersham  Creek  branches  from  Romerly  Marsh 
Creek  about  1.5  miles  west  of  the  mouth  of  Dead  Mans  Hammock  Creek 
and  extends  nearly  due  south,  almost  cutting  across  the  narrowest  por- 
tion of  the  marshes  lying  between  Romerly  Marsh  Creek  and  Oding- 
sell Biver.  This  route  will  torm  the  shortest  available  one  between  the 
mouth  of  Bomerly  Marsh  Creek  and  the  head  of  Adams  Creek,  with 
greater  probabilities  of  self-maintenance  than  any  other.  The  distance 
between  the  above-mentioned  points  via  the  present  cut  and  Wassaw 
Creek  is  8.3  miles;  through  the  **01d  Marsh  "route  it  is  4.3  miles; 
while  by  the  Habersham  Creek  route  it  would  be  only  3.3  miles. 

The  main  stem  of  the  creek  is  4,400  feet  long,  it  is  nearly  straight, 
and  varies  in  width  from  75  to  150  feet  at  the  low- water  and  from  126 
to  200  feet  at  the  high-water  line.  The  mean  low-water  channel  depths 
vary  between  3.8  feet  and  7.9  feet,  the  average  depth  being  6  teet.  The 
bottom  and  banks  are  composed  principally  of  soft  or  stiff  mud. 

The  creek  has  two  branches,  the  larger  of  which  continues  toward 
the  south,  with  an  average  width  of  80  feet  and  a  low- water  depth  of 
from  1  foot  to  4  feet,  and  heads  at  a  point  distant  only  1,000  feet  from 
Odingsell  Biver.  The  mean  range  of  tide  in  Habersham  Creek  has 
never  been  accurately  determined.  The  observations  made  give  it  be- 
tween 6.8  and  7  feet. 

Flood  currents  prevail  until  a  short  time  after  high  water  and  ebb 
currents  until  a  short  time  after  low  water.  Velocities  were  observed 
only  during  flood  tide,  and  were  found  to  reach  a  maximum  of  about 
1.2  feet  per  second,  with  a  bottom  velocity  of  about  1  foot.  It  is  proba- 
ble that  the  ebb  velocities  do  not  differ  much  from  the  flood. 
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The  improyement  of  this  route  would  require  the  deepening  of  the 
main  stem  of  the  creek  by  the  removal  of  about  12,000  cubic  yards  of  ma- 
terial by  dredging^  and  tJbie  opening  of  a  dredged  cut  following  approxi- 
mately the  course  of  the  larger  branch  and  cutting  through  the  marsh 
on  the  shortest  line  to  Odingsell  Biver  by  the  removal  of  about  120,000 
cubic  yards  of  material,  maMng  a  total  of  132,000  cubic  yards. 

If  a  less  tortuous  route  be  selected,  the  total  amount  of  material  to  be 
removed  by  dredging  would  be  increased  to  about  150,000  cubic  yards. 
Tlie  changes  in  the  tidal  conditions  that  would  follow  the  opening  of 
the  propped  cut  are  difficult  to  predict,  owing  to  the  meager  informa- 
tion avsulaUe  in  regard  to  the  relative  elevations  and  slopes  of  the  wat^ 
surface  at  different  stages  of  the  tide.  One  determination  of  elevations 
made  April  7, 1891,  shortly  after  half  flood,  gave  the  elevation  of  the 
water  surface  in  Odingsell  Biver  as  6.4  feet  above  mean  low  water,  and 
that  at  the  head  of  the  large  branch  of  Habersham  Creek  as  6.1  feet 
above  the  same  plane.  At  the  head  of  the  main  stem  of  the  creek  it 
was  6.3  feet.  An  elevation  ^rresponding  to  that  in  Odingsell  Biver 
would  therefore  probably  be  found  near  the  middle  of  the  main  stem  of 
the  creek.  Those  conditions,  if  maintained  after  the  opening  of  the 
cut,  would  cause  the  tides  to  meet  near  the  middle  of  the  main  stem  of 
the  creek.  A  single  determination  at  only  one  stage  of  tide  cannot, 
however,  be  supposed  to  render  true  mean  results  which  may  be  quite 
different  Irom  those  given. 

There  is  at  the  he&  of  Bomerly  Marsh  Greek  an  area  of  low  marshes 
and  mud  flats  forming  a  large  tidal  reservoir.  It  is  possible  that  were 
the  cut  opened,  it  and  Habersham  Creek  would  be  called  upon  for  serv- 
ice in  fllling  and  emptying  this  basin  in  conjunction  with  Bomerly  Marsh 
Creek,  thus  determining  the  meeting  of  the  tides  at  the  junction  of 
those  two  creeks — a  condition  favorable  for  the  maintenance  of  ample 
depths  in  the  creek  and  cut.  These  advantages  of  tidal  flow  would  be 
augmented  by  the  closing  of  the  Old  Marsh  route  at  a  point  near  Adams 
Creek,  so  that  l^e  flow  to  and  from  the  tidal  basin  before  mentioned 
might  be  forced  through  the  new  channel.  This  would  require  thecon- 
struction  of  a  closing  dam  about  200  feet  long,  rising  to  a  height  of  3 
feet  above  mean  high  water  in  an  average  mean  low- water  depth  of 
about  5  feet. 

Such  a  dam  of  log  or  brush  mattresses  loaded  with  stone  or  shells  up 
to  mean  low  water  and  of  stone  and  shells  aJone  above  that  level^would 
cost  about  $8,000. 

ESTIMATES. 

]>iedging7 150,000  onbio  yards,  in  place,  at  25  cents $37, 500 

Msttrosses,  4,000  square  yards,  at  75  cents 3, 000 

Stone,  1,200  cnbio  yards,  at  $3.50 4,200 

Shells,  1,000  cnbio  yards,  at$l 1,000 

Total 45,700 

En^pneeiing  and  contingencies,  15  per  cent 6, 855 

Estimate^  annual  expenditore  for  maintenance  $500,  interest  at  5  per  cent 

on 10,000 

Aggregate 62, 555 

The  construction  of  the  closing  dam  may  not  be  necessary,  in  which 
case  the  total  cost,  including  engineenng  and  contingencies,  would  be 
reduced  to  $53,555.  The  route  described  would  be  shorter  than  the 
present  route  through  Wassaw  Creek  by  about  5  miles,  and  would 
X)ossess  the  additional  advantage  of  not  requiring  frequent  expendi- 
tures for  maintenance. 
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Had  not  the  opening  of  the  Wassaw  Creek  route  been  made  manda- 
tory by  Congress  that  route  would  not  have  been  selected  by  the  engi- 
neer. In  view  of  all  of  the  foregoing,  it  is  therefore  recommended  that 
tilie  present  route  be  abandoned,  ana  the  route  through  Habersham 
Creek.be  selected  for  improvement. 

MUD  BIVEB. 

The  present  channel  between  Doboy  and  Sapelo  sounds  passes 
through  Mud  Eiver  and  ISfew  Teakettle  Creek.  In  the  latter  ample 
depths  are  found,  ranging  from  10  to  20  feet,  but  in  Mud  Biver  exten- 
sive shoals  are  encountered,  with  minimum  depths  at  various  points  in 
the  best  channel  of  from  4.7  to  5.3  feet  at  mean  low  water.  The  dis- 
tance tiirough  Mud  River  from  the  head  of  New  Teakettle  Creek  to 
Sapelo  Sound  is  about  4  miles.  The  widths  are  excessive,  being  about 
5,800  feet  at  the  mouth,  widening  to  6,400  feet  2  miles  above,  and  then 
gradually  narrowing  to  about  1,700  feet  just  below  the  entrance  to  New 
Teakettle  Creek.  The  present  channel,  after  leaving  New  Teakettle 
Creek,  crosses  the  river  over  a  shoal  1,500  long,  with  a  minimum  depth 
of  4.8  feet,  and  enters  a  deep  pocket  3,000  feet  long  close  to  the  western 
shore.  Then  follows  a  distance  of  11,000  feet,  in  which  the  depth  is 
less  than  7  feet,  the  minimum  depth  being  5.3  feet. 

At  the  mouth  of  the  river  there  is  another  shoal  4,500  feet  long  with 
a  minimum  depth  of  5.2  feet.  East  of  the  channel  are  wide  mud  flats 
with  depths  of  but  1  or  2  feet  and  with  large  areas  showing  above  mean 
low  water.  Near  the  mouth  there  is  a  deep  pocket  along  the  eastern 
shore,  but  it  shoals  inte  the  mud  flats  just  described  and  is  rapidly  flU- 
ing  up,  former  depths  of  16  feet  being  reduced  to  present  ones  of  only 
8  or  9  feet. 

The  material  composing  the  river  bottom  is  very  soft  mud,  rendered 
sticky  in  places  by  the  admixture  of  clay.  The  mean  range  of  tide  in 
Mud  Eiver,  as  approximately  determined  by  the  limited  number  of  ob- 
servations available,  is  7.5  feet.  The  tidal  currents  are  of  moderate 
velocity,  and  near  the  upper  mouth  of  New  Teakettle  Creek  are  very 
irregular.    Their  characteristics  are  exhibited  in  the  following  table: 


Tidal 
hours. 


XII 
I... 


n 


III  . 
IV.. 


v., 

VI 


VII. 


VIII 
IX... 


x.. 

XI. 


xu... 


stage. 


L.W 


Half  flood 


H.W 


Half  ebb 


L.W 


Moiitb  Now  Teaket- 
tle Creek. 


Slack  water 


Moderate  flood  branch- 
lug  K.  and  S.  in  Mud 
River. 

StroDfT  flood  branch- 
ing N.  and  S.  in  Mud 
Eiver. 

...do 


Moderate  flood  turn- 
ing S.  in  Mud  River. 

...do 

Slow  flood  taming  N. 
in  Mud  River. 

...do..... 


Shu;k  water 

Strong  ebb  from  S. 


do 


Moderate  ebb  from  N. 

and  S. 
Slack  water 


New  Teakettle 
Creek. 


Slow  ebb 

Moderate  flood.. 

Strong  flood 


...do 

Moderate  flood . 


...do 

Slow  flood 


Slow  flood  above; 

slow  ebb  below. 

Moderate  ebb... 

Strong  ebb 


...do 
...do 


Slow  ebb 


Mud  River 
above  New  Tea- 
kettle Creek. 


Slack  above; 
slow  ebb  below. 
Slow  flood 


Moderate  flood.. 

Strong  flood  . . . . 
...do 


Moderate  flood.. 
Slow  ebb 


Moderate  ebb. 


Strong  ebb. 
...do 


...do 

Slack  water. 


Slack  above; 
slow  ebb  below. 


Mad  River  below 
New  Teakettie  Creek. 


Slow  ebb. 

Moderate  ebb  aboret 
Blow  flood  below. 

Moderate  ebb  abore; 

moderate  flood  be^ 

low. 
Slack  above;  moder* 

ate  flood  below. 
Moderate  flood. 

Do. 
Slow  ebb  above;  slow 

flood  below. 
Strong  ebb. 

Do. 
Slack  above:  modB]> 
ate  ebb  below. 
Do. 
Do. 

^ow  ebb. 
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It  will  be  seen  from  the  table  that  in  Mud  Kiver  below  Few  Teakettle 
Creek  there  is  found  a  slow  ebb  current  at  low  water.  For  ^hree  hours 
there  follows  an  area  of  slack  water,  gradually  moving  up  stream,  with 
ebb  currents  above  and  flood  currents  below  it.  For  the  succeeding  two 
hours  moderate  flood  currents  prevail  throughout,  and  at  high  water 
there  is  again  an  area  of  slack  water,  with  slow  ebb  currents  above  and 
slow  flood  currents  below.  For  two  hours  after  high  water  strong  ebb 
currents  prevail.  For  the  three  succeeding  hours  there  is  an  area  of 
slack  water  in  the  upper  portion,  from  which  moderate  ebb  currents  are 
flowing  toward  the  Sound.  At  low  water  the  cycle  of  changes  begins 
anew.  There  are  therefore  seven  hours  out  of  twelve  during  which  an 
area  of  slack  water  exists  in  some  portion  of  Mud  Biver,  with  slow  or 
moderate  currents  in  other  i)ortions,  and  only  two  hours  during  which 
strong  currents  exist,  viz,  the  ebb  currents  for  two  hours  after  high 
water.  At  the  mouth  of  Few  Teakettle  Creek  slack  water  occurs  at 
low  water.  For  three  hours  following  the  strong  flood  currents  flow  to 
the  north  and  south  on  entering  Mud  Biver.  For  the  next  two  hours 
they  turn  to  the  south  only,  and  at  high  water  and  for  two  hours  there- 
after they  turn  to  the  north  slowly  and  die  out  in  high  water  slack. 
During  the  third  and  fourth  hours  after  high  water  strong  ebb  currents 
•enter  the  creek  from  the  south  ^  from  that  time  until  low  water  slack 
moderate  currents  fr*om  both  north  and  south  meet  in  the  mouth  of  the 
creek. 

During  high  water  slack  in  the  creek  strong  ebb  currents  are  flowing 
across  ite  mouth  in  Mud  Biver.  In  the  north  end  of  New  Teakettle 
Creek  the  maximum  flood  velocity  is  about  2  feet  per  second,  with  a  bot- 
tom velocity  of  1.7  feet  at  half  flood.  The  maximum  ebb  velocity  is 
about  2  feet  per  second  at  four  hours  after  high  water.  At  the  shoaJest 
part  of  the  Mud  Biver  crossing  the  maximum  ebb  velocity  is  about  1.3 
feet  per  second  at  one  hour  after  high  water,  but  the  trend  of  the  current 
is  about  60  degrees  away  from  the  axis,  of  the  channel.  The  maximum 
ebb  velocity  when  the  water  flows  in  the  direction  of  the  channel  is  only 
about  0.7  of  a  foot  per  secoiid.  The  maximum  flood  velocity  in  the  di- 
rection of  the  channel  is  only  about  0.2  of  a  foot  per  second.  Close  to 
the  mouth  of  New  Teakettle  Creek  the  ebb  current  in  Mud  Biver  reaches 
a  velocity  of  about  2.5  feet  per  second,  but  its  direction  makes  an  angle 
of  nearly  50  degrees  with  the  axis  of  the  channel.  In  the  channel  of 
Mud  Biver,  half  way  between  the  mouth  of  Few  Teakettle  Creek  and 
Sapelo  Sound,  the  maximum  ebb  velocity  is  about  1.6  feet  per  second. 
The  flood  currents  were  not  meixsured  at  that  point  but  appeared  to  be 
much  weaker  than  the  ebb.  The  channel  -through  Mud  Biver  may  be 
improved:  (1)  By  dredging  alone;  (2)  by  dredging  aided  by  works  of 
contraction. 

A  dredged  channel  through  the  sofb  material  composing  the  bottom 
of  Mud  Biver  would  soon  be  partially  flUed  by  material  washed  in  by 
storms  and  cross  currents.  It  would  therefore  be  necessary  to  resort  to 
dredging  at  frequent  intervals  in  order  to  maintain  the  necessary  depths. 
There  are  three  shoals  requiring  deepening,  which  may  be  designated 
as  the  upper  shoal,  at  the  crossing  from  New  Teakettle  Creek;  the  mid- 
dle shoal,  near  the  mouth  of  the  small  stream  entering  Mud  Biver  from 
the  west,  and  the  lower  shoal  near  the  river's  mouth.  The  upi)er  shoal 
is^  about  1,500  feet  long,  with  a  minimum  mean  low- water  depth  of  4.8 
feet  and  an  average  depth  of  5.6  feet.  The  dredging  of  that  shoal  to  a 
depth  of  7  feet  at  mean  low  water  and  a  bottom  width  of  50  feet  will 
require  the  removal  of  about  8,000  cubic  yards  of  material.  The  length 
of  catting  at  the  middle  shoal  may  be  shortened  one-half  by  cutting 
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across  from  the  present  channel  to  the  deep  'water  at  the  month  of  the 
small  creek  entering  from  the  west.  The  length  of  cnt  on  that  line 
will  be  about  5,200  feet.  The  least  depth  of  water  is  3.4  feet  and  the 
average  depth  5.3  feet.  The  deepening  of  that  shoal  will  require  the 
removal  of  about  30,000  cubic  yards  of  material.  To  deex)en  it  to  7  feet 
at  mean  low  water  on  the  line  of  the  present  channel  will  require  the 
removal  of  about  35,000  cubic  yards  of  material.  The  lower  shoal  is 
about  4,500  feet  long,  with  a  minimum  depth  of  5.2  feet  and  an  average 
depth  of  6  feet.  The  deepening  of  that  shoal  will  require  the  removal 
of  about  17,000  cubic  yards  of  material,  making  a  totol  of  55,000  cubic 
yards.  It  is  impossible  to  predict  the  rate  at  which  such  a  dredged 
channel  will  be  filled  by  transported  material,  but  exx>erience  gained  in 
dredging  at  other  places  in  similar  material  shows  that  the  deteriora- 
tion of  the  channel  will  doubtless  be  very  rapid  during  the  first  two 
years.  In  that  time  it  is  probable  that  one-half  of  the  original  increase 
in  depth  wiU  be  lost.  After  that  the  shoaling  will  be  less  rapid.  There 
will  probably  be  little  error  in  assuming  that  in  one  year  after  the  dredged 
channel  is  completed  an  amount  of  material  equal  to  one-third  of  that 
originally  removed  will  have  found  its  way  into  the  cuts,  to  be  again 
removed.  The  quantities  of  material  requiring  removal  in  succeedins' 
years  will  doubtless  decrease  little  by  Uttle,  but  it  can  not  be  assumed* 
that  a  dredged  channel  in  Mud  Eiver  will  ever  be  self-maintaining. 

B8TIMATX. 

Dredging)  55,000  cubic  yards^  in  place,  at  25  cents $18,750.00 

Engineering  and  contingencies,  15  per  cent 2,062.50 

Total 15,812.50 

Annual  expenditore  for  maintenance  $4,000,  equal  to  5  per  cent  interest 
on 80,000.00 

Aggregate 95,812.50 

Should  contracting  works  be  constructed  to  maintain  the  dredged 
channel,  the  currents  that  will  be  mainly  effective  in  maintaining  the 
increased  depths  in  the  upper  portions  of  the  river  are  the  strong  ebb 
currents  that  prevail  for  two  or  three  hours  after  high  water.  The  con- 
traction of  the  waterway  necessary  for  the  proper  control  of  the  cur- 
rents and  the  maintenance  of  the  channel  involves  the  construction  of 
about  9,500  linear  feet  of  spur  dams.  They  should  have  a  wide  founda- 
tion, to  insure  stability  on  the  yielding  bottom,  and  should  be  brought 
up  to  the  level  of  half  tide,  or  3.7  feet  above  mean  low  water.  Log  or 
brush  mattresses  loaded  with  riprap  stone  should  be  used  below  low 
water,  and  stone  alone  above  that  level.  Some  oyster  shells  might  be 
used  to  advantage  in  loading  the  mattresses,  as  they  would  probably 
promote  a  rapid  shell  growth.  The  cost  of  the  improvement  is  estimated, 
in  round  numbers,  at  $197,000« 

X8TIMATB8. 

Dredging,  55,000  cubic  yards,  in  place,  at  25  cents $13, 750. 00 

Mattresses,  64,000  square  yards,  at  75  cents 48,000.00 

Stone,  28,500  cubic  yards,  at  $3.50 99,750.00 

Shells,  10,000  cubic  yards,  at  $1 10,000.00 

Total 171,500.00 

Engineering  and  contingencies,  15  per  cent 25, 725. 00 

Aggregate 197,225.00 
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The  survey  was  extended  to  include  Front  Eiver,  the  upper  part  ol 
Mud  River  to  Scotts  Creek,  and  a  i)ortion  of  Old  Teakettle  Creek,  in 
order  to  develop  two  other  possible  routes,  one  by  way  of  Front  River, 
Scotts  Creek,  and  Old  Teakettle  Creek,  and  the  other  by  way  of  Front 
River,  thence  across  4ihe  marsh  through  a  dredged  cut  3,400  feet  long 
to  Mud  River,  opposite  the  mouth  of  New  Teakettle  Creek. 

For  the  improvement  of  the  former  route  dredging  only  would  be 
required.  The  cut  connecting  deep  water  in  Front  River  with  deep 
water  at  the  mouth  of  Old  Teakettle  Creek  should  follow  approximately 
the  windings  of  the  upper  half  mile  of  the  river  and  of  Scotts  Creek, 
both  of  which  would  need  deepening  and  widening.  There  are  also 
two  small  shoals  near  the  head  of  Front  River  and  one  near  the  mouth 
of  Old  Teakettle  Creek  that  would  require  deepening.  The  total  amount 
of  material  to  be  removed  by  dredging  would  be  about  150,000  cubic 
yards  in  place.  It  is  quite  probable  that  considerable  expenditures 
would  be  required  for  maintenance,  possibly  from  $3,000  to  $5,000  per 
year. 

ESTIMATE. 

Dredging,  150,000  cubic  yar<la,iii  place,  at  25  cents $37,600 

Engineering  and  contingencies,  15  per  cent 6, 625 

Total 48,125 

Annual  expenditure  and  maintenance  $4,000,  5  per  cent  interest  on 80, 000 

Aggregate 123,125 

The  improvement  of  the  second  route  through  Front  Eiver  would 
require  the  ox)ening  of  a  cut  through  3,400  feet  of  marsh  to  a  depth  of 
14  feet.  A  cut  would  also  be  necessary  through  the  shoal  in  Mud  River 
between  the  mouth  of  the  marsh  cut  and  the  mouth  of  New  Teakettle 
Greek.  A  high  dam  on  the  eastern  side  of  this  channel,  closing  Mud 
Biver,  and  a  low  sill  dam  on  the  western  side  would  be  necessary  to 
direct  i;he  currents  in  the  direction  of  the  channel  and  to  keep  out  the 
mud  which  would  otherwise  fill  the  cut  under  the  action  of  the  cross 
currents.  The  improvement,  once  completed,  would  probably  be  self- 
maintaining. 

BSTIBfATES. 

Dredging,  200,000  cubic  yards,  in  place,  at  25  cents $50,000.00 

Mattresses,  42,500  square  yards,  at  75  cents 31,875.00 

Stone,  19,000  cubic  yards,  at$3.50 66,500.00 

Shells,  7,000  cubic  yards,  at  $1 7,000.00 

Total '. 155,375.00 

Engineering  and  contingencies,  15  per  cent •. .    23, 306. 25 

Aggregate 178,681.26 

The  most  desirable  route  of  all  those  mentioned  is  the  one  just  described, 
since  its  improvement  would  doubtless  be  permanent,  but  the  imme- 
diate outlay  required  for  giving  a  channel  7  feet  deep  at  mean  low  water 
through  Mud  Eiver  by  dredging  alone  being  only  about  $16,000,  that 
route  is  riecommended  for  improvement.  When  the  commercial,  mili- 
tary, or  naval  necessities  of  the  country  require  a  deeper  channel  than 
7  feet  along  the  inside  route  to  Florida,  the  last  route  described  will 
doubtless  be  adopted. 

LITTLE  MTJD  BIVEB. 

The  next*  point  to  the  southward  having  an  insufficient  depth  of  water 
18  in  Little  Mud  Eiver,  where  a  short  shoal  exists  about  4^000  feetfirom 
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the  month.  The  river  widens  ont  excessively  where  it  joins  Altamaha 
Sound,  and  the  narrow  channel  lies  close  along  the  eastern  shore  with 
depths  of  from  7.2  to  9.6  feet,  except  at  the  i)oint  mentioned,  while  west  of 
the  channel  is  a  broad  mud  flat  over  which  the  depths  are  from  1  foot  to  3 
feet.  !Near  the  mouth  of  the  river,  where  the  channel  depth  is  but  1J2 
feet,  the  7-foot  curves  on  either  side  approach  each  other  so^jlosely  as  to 
cause  some  difficulty  in  low-water  navigation. 

In  the  deeper  portions  of  the  channel  the  bottom  is  composed  of  stiff 
mud,  mixed  with  clay.  In  the  shoaler  portions  a  softer  mud  is  found, 
and  on  the  mud  flat  the  bottom  is  very  sofL 

The  mean  range  of  tide,  as  approximately  determined  by  only  a  few 
observations,  is  about  6.7  feet.  The  tidal  currents  on  the  day  they  were 
observed  moved  to  the  south  slowly  at  high  water,  and  continued  to  do 
so  for  about  four  hours  thereafter,  when  they  changed  to  the  north, 
soon  became  strong,  and  lasted  until  about  two  hours  after  low  water, 
when  they  slackened  and  again  turned  to  the  south.  There  were  there- 
fore strong  northerly  currents  for  about  four  hours,  and  weak  southerly 
currents  for  about  eight  hours  out  of  the  twelve.  The  observations 
were  made,  however,  during  a  freshet  in  the  Altamaha  River,  and  dur- 
ing a  strong  wind  fit)m  the  west  and  southwest.  The  above  results  are 
therefore  probably  somewhat  abnormal.  The  observed  maximum  ve- 
locity of  the  northern  current  was  1.4  feet  per  second  with  a  bottom 
velocity  of  1.1  feet,  and  that  of  the  southerly  current  about  0.5  of  a 
foot  per  second  with  a  bottom  velocity  of  0.2  foot. 

A  comparison  of  the  present  survey  with  former  ones  shows  that 
the  river  near  its  mouth  is  gradually  narrowing,  and  at  a  point  4,000 
feet  from  the  mouth  is  only  about  one-half  of  its  former  width.  The 
depths  have  at  the  same  time  increased.  At  the  mouth  of  the  river, 
where  formerly  a  channel  depth  of  but  4  feet  was  shown,  there  is  now 
a  depth  of  from  8  to  9  feet  at  mean  low  water.  The  only  works  of  im- 
provement required  here  are  the  deepening  of  the  shoar4,000  feet  from 
the  mouth  by  the  removal  of  about  2,000  cubic  yards  of  materisd  and 
a  slight  widening  of  the  channel  near  the  river's  mouth  by  the  removal 
of  about  1,000  cubic  yards,  which  would  cost,  in  all,  about  $1,000. 

Since  the  channel  is  deepening  through  natural  agencies,  it  is  prob- 
able that  the  improved  channel  would  be  self-maintaining. 

JEKYL  CREEK. 

Jekyl  Creek  connects  St.  Simon  Sound  on  the  north  with  St.  An- 
drews Sound  on  the  south.  It  is  about  5  miles  long  and  carries  ample 
depths  except  near  the  northern  end,  where  two  shoals  exist,  one  just 
outside  the  mouth,  where  the  channel  crosses  a  mud  flat  to  reach  deep 
water  in  Brunswick  River,  and  the  other  about  1  mile  from  the  mouth, 
where  the  widths  are  excessive  and  where  the  creek  is  joined  by  Mud 
River.  The  outer  shoal  is  about  2,000  feet  long,  with  an  average  mean 
low- water  depth  of  5.6  feet  and  a  minimum  depth  of  about  4.8  feet.  The 
inner  shoal  is  about  3,000  feet  long,  with  an  average  low-water  depth 
of  6  feet  and  a  minimum  depth  of  about  5.3  feet.  The  material  compos- 
ing the  bottom  on  the  outer  shoal  is  very  soft  mud,  and  that  on  the 
inner  shoal  mud  ranging  from  soft  to  stifl'. 

The  mean  range  of  tide  in  the  creek,  as  determined  by  the  limited 
number  of  observations  available,  is  7.1  feet.  The  tidal  currents  in  the 
northern  end  of  the  creek  are  quite  irregular  and  are  largely  affected 
by  the  force  and  direction  of  the  wind.  A  stiff  northerly  wind  will 
cause  a  southerly  flow  in  the  northern  end  of  the  creek  tiiroughout  the 
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whole  tide,  but  a  southerly  wind  does  not  produce  the  opposite  effect 
of  constant  northerly  currents,  the  flood  current  being  southerly  and 
the  ebt  northerly. 

Under  normal  conditions' the  current  is  toward  the  south  during  the 
entire  flood  and  during  a  part  of  the  ebb  tide,  and  toward  the  north 
during  only  a  part  of  the  ebb  tide.  The  preponderance  of  flow  is  there- 
fore toward  the  south.  The  stormy  weather  thit  prevailed  during  the 
survey  of  Jekyl  Creek  prevented  a  satisfactory  determination  of  its  cur- 
rent velocities,  but  former  observations  show  them  to  be  sufficient,  if 
proi>erly  controlled  and  directed,  to  maintain  the  required  depth  in  the 
channel  when  once  obtained. 

Jekyl  Creek  has  already  received  attention  from  the  General  Gov- 
ernment, a  project  for  its  improvement  having  been  prepared  by  General 
GiUmore,  the  engineer  then  in  charge,  and  printed  as  Appendix  Ko.  10, 
Annual  Report  of  the  Chief  of  Engineers  for  1888. 

It  provides  for — 

(1)  A  training  wall  at  the  mouth  of  the  creek,  designed  to  guide  and 
concenti'ate  the  ebb  currents  across  the  mud  flats  to  the  deep  water  of 
Brunswick  River. 

(2)  A  closing  dam  across  Mud  River,  to  prevent  the  escape  of  water 
through  that  estuary. 

(3)  Dredging  across  the  mud  flats  at  the  entrance  to  Jekyl  Creek  and 
in  the  creek  proper  near  the  mouth  of  the  river. 

The  training  waU  and  closing  dams  are  to  be  constructed  of  log  or 
brush  mattresses,  brush  fascines,  and  riprap  stone  below  the  level  of  low 
water;  stone  alone  to  be  used  above  that  level. 

The  cost  of  the  improvement  was  estimated  at  $38,690.  An  appro- 
priation of  $5,000  was  made  for  the  work  in  1888  and  another  of  $7,600 
in  1890.  Such  inadequate  and  infrequent  appropriations  increase  the 
cost  of  the  work  and  much  dredging  will  have  to  be  done  again,  because 
it  has  been  impossible,  with  the  limited  amounts  available,  to  construct 
the  training  wall  and  dam  necessary  to  maintain  the  acquired  depths. 
All  of  the  first  and  part  of  the  second  appropriation  were  expended  in 
dredging.  The  remainder  of  the  second  appropriation  was  expended 
in  the  construction  of  513.5  Unear  feet  of  foundation  course  of  the  train- 
ing wall  across  the  outer  shoal.  To  complete  the  work  will  require 
the  expenditure  of  $35,000,  the  increase  in  the  original  estimate  being 
made  necessary  by  the  inadequate  appropriations  heretofore  made. 

For  further  details  in  connection  with  the  work  of  improving  Jekyl 
Creek  I  respectftiUy  refer  to  Annual  Reports  of  the  Chief  of  Engineers 
for  1888  et  seq. 

THE  DIVIDINGH3. 

Cumberland  River,  branching  from  St.  Andrews  Sound,  and  the  long 
arm  of  Cumberland  Sound  meet  at  the  mouth  of  Crooked  River.  The 
tides  from  opposite  directions  meet  there  on  the  flood  and  part  on  the 
ebb,  and  the  point  is  therefore  known  as  "  The  Dividings.^  A  sand  spit 
extends  from  the  Cumberland  Island  shore  toward  the  mouth  of  Crooked 
River,  causing  the  channel  to  curve  in  the  shape  of  a  horseshoe  and 
giving  to  the  point  the  name  of  Horseshoe  Shoal.  The  length  of  the 
horseshoe-shaped  portion  of  the  channel  is  about  3,000  feet,  and  at  its 
narrowest  point  the  7-foot  mean  low- water  curves  are  fully  100  feet 
apart.  The  minimum  channel  depth  is  7.3  feet  and  deeper  water  of 
from  8  to  10  feet  is  found  in  both  directions  within  200  feet  of  the  shoal- 
est  point.  The  river  bottom  in  or  near  the  channel  is  composed  of  sand 
and  mud^  or  sand  and  clay^  and  is  quite  firm.    The  shoal  is  composed 


1322      REPORT   OP   THE   CHIEF  OP   ENGINEERS,  U.  S.  ARMY. 

mostly  of  sand.  The  mean  range  of  tide  is  approximately  7  feet.  It 
was  determined  by  the  readings  of  one  high  and  one  low  water  each 
day  from  March  27  to  May  1, 1891,  corrected  by  comparison  with  pre- 
dicted tides  at  Fort  Clinch  ^Cumberland '  Sound)  and  St.  Andrews 
Sonnd.  The  above  determination  errs,  if  at  all,  on  the  side  of  excess, 
and  probably  by  not  more  than  0.2  of  a  foot. 

A  gauge  was  read  for  the  same  period  at  Cumberland  whar^  giving 
the  mean  range  at  that  point,  under  the  same  limitations,  as  6.9  fee£ 
The  mean  tidal  range  in  St.  Andrews  Sound  is  6.8  feet  and  at  Fort 
Clinch  5.9  feet. 

At  low  water  ebb  currents  are  still  flowing  from  Crooked  Biver 
strongly  into  Cumberland  River  and  very  feebly  into  Cumberland 
Sound.  Flood  currents  then  begin  in  Cumberland  Sound  and  for  nearly 
two  hours  divide  and  enter  both  Crooked  Eiver  and  Cumberland  Eiver, 
causing  a  northerly  flow  across  Horseshoe  Shoal.  Two  hours  after 
low  water  slack  water  occurs  at  the  head  of  Cumberland  Biver,  and 
all  of  the  flood  from  Cumberland  Sound  enters  Crooked  Biver.  Dur- 
ing the  third,  fourth,  and  fifth  hours  of  the  flood  the  currents  from 
both  Cumberland  Sound  and  Cumberland  Biver  meet  at  the  i>oint  of 
the  horseshoe  and  enter  Crooked  Biver.  Ebb  currente  are  established 
first  in  Cumberland  Sound  shortly  after  high  water,  and  for  nearly  two 
hours  a  southerly  flow  takes  place  across  the  i)oint  of  the  horseshoe 
from  Cumberland  Biver  to  Cumberland  Sound,  and  at  the  same  time 
the  ebb  currente  from  Crooked  Biver,  beginning  about  one  hour  after 
high  water,  flow  also  to  the  south. 

Slack  water  occurs  at  the  head  of  Cumberland  Biver  at  two  hours 
after  high  water.  During  the  third,  fourth,  and  fifth  hours  of  the  ebb 
the  currente  from  Crooked  Biver  divide  at  the  point  of  the  horseshoe 
and  flow  to  the  north  in  Cumberland  Biver  and  to  the  south  in  Cumber- 
land Sound. 

The  maximum  observed  flood  (southerly)  velocity  in  the  channel  at 
the  head  of  Cumberland  Biver,  just  north  of  the  Horseshoe,  was  1.2  feet 
per  second  with  a  bottom  velocity  of  about  1  foot.  The  maximum  ebb 
(northerly^  velocity  at  the  same  point  was  1.4  feet  per  second,  witii  a 
bottom  velocity  of  about  1.2  feet.  In  the  deep  pocket  near  the  Cumber- 
land Island  shore  the  maximum  flood  velocity  was  1.3  feet  per  second 
and  the  jnaximum  ebb  velocity  0.9  of  a  foot  per  second* 

At  the  head  of  Cumberland  Biver  the  approximate  total  flood  flow 
through  a  section  1  foot  wide  and  12.2  feet  deep  at  mean  low  water  was 
nearly  350,000  cubic  feet,  and  the  total  ebb  flow  through  the  same  sec- 
tion was  approximately  290,000  cubic  feet,  the  excess  of  60,000  cubic 
feet  toward  the  south  being  due  to  the  greater  mean  elevation  of  the 
water  surface  during  the  flood  currente.  The  average  depth  at  the 
point  considered  during  flood  currente  was  17.5  feet,  while  during  ebb 
currente  it  was  but  14.7  feet. 

In  the  deep  pocket  near  Cumberland  Island  the  total  flood  flow 
through  a  similar  section  9  feet  deep  at  mean  low  water  was  about 
276,000  cubic  feet  and  the  total  ebb  flow  was  nearly  150,000  cubic  feet, 
the  excess  there  being  also  toward  the  south,  and  amounting  to  about 
126,000  cubic  feet.  It  is  probable  that  on  the  day  the  observations  were 
taken  the  flow  toward  the  south. at  the  head  of  Cimiberland  Biver  ex- 
ceeded that  toward  the  north  during  one  entire  tide  by  more  than 
100,000,000  cubic  feet.  The  observations  were  not  extended  enough, 
however,  to  determine  the  influence  of  the  wind,  which  is  probably 
considerable.  They  were  made  when  the  range  of  tide  was  normal,  the 
direction  of  the  wind  not  being  reported.    In  the  absence  of  more  com- 
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plete  evidence  the  above  results  are  assnmed  to  be  approximately  oor- 
rect,  although  more  extended  observations  might  change  them  materi- 
ally. Great  changes  have  taken  place  in  this  vicinity  within  the  last 
few  years.  The  Ooast  Survey  charts  show  that  an  island  once  existed 
in  the  middle  of  the  river,  opposite  the  mouth  of  Brickhill  (Kiln) 
Creek.  The  island  has  been  entirely  washed  away.  It  is  said  to  have 
shown  above  low  water  not  more  than  ten  years  ago,  but  in  its  place 
there  is  now  a  depth  of  from  4  to  13  feet  of  water.  A  former  channel 
depth  of  7  feet  north  of  the  Horseshoe  has  increased  to  9.5  fee^  and 
at  the  point  of  the  shoal  a  former  depth  of  6.2  feet  has  increased  to  8 
or  9  feet. 

The  survey  shows  th'at  there  are  now  ample  depths  at  that  i)oint. 
Should  any  difficulty  be  experienced  in  making  the  turn  around  Horse- 
shoe Shosd  it  can  be  avoided  by  entering  the  mouth  of  Crooked  Biver, 
where  the  7-foot  mean  low- water  courses  are  800  feet  apart,  affording 
ample  room  for  turning  and  starting  into  the  opposite  branch  of  the 
curved  channel.  The  channel  should  be  marked  by  range  lights  and 
buoys.  iN'o  works  of  improvement  are  therefore  recommend^  at  The 
Dividings. 

StJMMABY. 

The  survey  just  made  discloses  the  fact  that  to  establish  a  continuous 
channel  not  less  than  7  feet  deep  at  mean  low  water  between  Savannah, 
6a.,  and  Femandina,  Fla.,  will  require  works  of  improvement  at  four 
points,  viz,  Bomerly  Marsh,  Mud  Biver,  Little  Mud  Biver,  and  Jekyl 
Creek.    The  expenditures  involved  are,  in  round  numbers — 

Bomerly  Marsh $63,000 

Mud  River 96,000 

Little  Mud  River 1,000 

Jekyl  Creek  (completion) 85,000 

Total 196,000 

If  the  estimated  cost  of  maintenance  be  not  included,  the  above  esti- 
mate becomes — 

Romerly  Marsh $63,000 

Mud  River 16^000 

Little  Mud  River 1,000 

Jekyl  Creek  (completion) 36, 000 

Total... 106,000 

OOHMERCE. 

The  inside  route  is  of  great  value  to  the  coasting  trade  between 
Savannah  and  Fernandina,  and  the  intermediate  points.  A  regular 
line  of  steamers  plies  the  entire  route,  making  semiweekly  trips. 
Another  line  is  established  between  Savannah  and  Darien,  making 
three  trips  per  week.  A  small  steamer  makes  daily  round  trips  be- 
tween Brunswick  and  Darien,  and  on  the  Cumberland  route  a  daily 
round-trip  schedule  is  maintained  between  Brunswick  and  Fernandina, 
connecting  at  Brunswick  with  the  Brunswick  and  Western  and  the 
East  Tennessee,  Virginia  and  Georgia  railways.  The  above-named 
steamers  carry  passengers  as  well  as  freight.  There  are  also  a  number 
of  small  freight  steamers  making  irregu^  but  frequent  trips  between 
the  Ogeechee,  Altamaha,  and  Satilla  rivers,  and  the  ports  of  Savannah, 
Darien,  and  Brunswick.  Other  small  steamers  are  engaged  in  the 
oyster  and  fishing  business,  and  ply  between  the  numerous  oyster  beds 
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and  fishing  grounds  along  the  inside  route,  and  the  several  coast  citiea. 
A  large  fleet  of  sloops  and  schooners  of  from  25  to  50  tons  burden 
bring  oysters,  fish,  rice,  and  shells  from  x>oints  along  the  inside  route 
to  the  cities,  and  a  number  of  barges,  towed  by  tugboats,  are  used  in 
transporting  the  products  of  the  sea  and  of  the  coast  plantations  to  the 
city  markets.  Large  vessels  are  often  towed  from  i)ort  to  i)ort  without 
cargo  or  ballast  by  the  inside  route,  when  it  would  be  impossible  for 
them  to  reach  the  desired  port  by  sea  without  taking  in  ballast;  and 
partially  loaded  vessels  often  take  the  inside  route  to  another  port  to 
complete  their  cargoes,  thus  avoiding  rough  weather  at  sea.  About 
25,000,000  feet  of  lumber  are  annually  rafted  and  towed  from  the  mouth 
of  the  Altamaha  Eiver  to  Sapelo  Sound  and  St;  Simon  Sound  for  ship- 
ment in  deep-draft  vessels  to  foreign  ports. 

It  is  difficult  to  estimate  the  actual  amount  and  value  of  the  com- 
merce dependent  upon  the  inside  route,  owing  to  its  varied  character 
and  to  the  fact  that  much  miscellaneous  freight  is  carried  by  the  pack- 
age, its  weight  and  value  not  being  known.  Moreover,  repeated  appli- 
cations to  the  owners  of  some  of  the  boats  plying  those  waters  for  in- 
formation eonceming  the  traffic  of  their  boats  have  elicited  no  response, 
and  in  such  cases  the  amount  of  traffic  can  only  be  roughly  estimated. 
The  steamers  of  the  Sea  Island  and  the  Cumberland  routes  and  the 
other  regular  lines  draw  not  over  6  feet  of  water.  The  tugboats  engaged 
in  rafting  lumber  and  in  towing  vessels,  barges,  and  iighters^draw  from 
7  to  10.5  feet,  and  vessels  under  tow  often  have  the  maximum  draft  that 
can  be  carried  through  the  portion  of  the  route  they  traverse. 

The  freights  carri^  outward  from  the  cities  along  the  inside  route 
are  mainly  general  merchandise,  commercial  fertilizers  and  guano,  mill 
and  camp  supplies.  The  freights  collected  along  the  route  and  brought 
to  the  cities  consist  of  cotton,  rice,  naval  stores,  vegetables,  fruit,  oys- 
ters, fish,  and  shells. 

Commercial  statistics  were  collected  with  reference  to  the  points  at 
which  work  of  improvement  would  be  necessary  and  an  estimate,  based 
on  the  most  reliable  sources  of  information  available,  is  given  in  the 
following  table : 


Through. 


Nimiber 
of  trips. 


I 


Romerly  Manfb. . 

Mud  Biver 

Little  Mad  Kiver 

Jekyl  Creek 

The  Divldinga... 


820 
i;400 

670 
2,620 
1,080 


Tons  of 
freight. 


61,000 
00,800 
28,000 
45,000 
19,000 


Value  of 
freight. 


$1,020,000 
970,000 
325,000 
955,000 
460,000 


Number 

of  pas- 

aengers. 


10,000 

3,000 

4,000 

28,000 

11,000 


The  above  table  does  not  include  the  commerce  of  the  boats  of  less 
than  20  tons  burden  or  the  tonnage  of  the  towboats  engaged  in  towing 
vessels  and  lighters.  Some  of  the  commerce  included  in  the  above  table 
passes  two  or  more  of  the  points  under  which  it  is  grouped  and  is 
therefore  counted  more  than  once.  Considering  the  route  as  a  whole, 
the  total  traflBc  during  the  year  ending  June  30, 1891,  was  approxi- 
mately as  follows: 

Number  of  trips 4,900 

Tons  of  freight  carried 156,  OOQ 

Value  of  freight $2,787,000 

Number  of  passengers 41,000 
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The  improvement  of  the  shoals  which  now  obstruct  navigation  on  the 
inside  route  would  render  possible  a  much  better  passenger  and  fireight 
service  than  is  now  maintained.  The  boats  of  the  regular  lines  would 
then  be  able  to  run  on  schedule  time,  and  not  be  compelled  to  wait  for 
a  suitable  stage  of  tide  for  crossing  the  shoals.  The  boats  of  the  Cum- 
berland route  carry  the  United  States  mails  as  well  as  passengers  and 
freight,  and  are  so  run  as  to  connect  with  the  Florida  Central  and 
Peninsnlar  Bailway  at  Femandina,  and  the  Brunswick  and  Western, 
and  the  East  Tennessee,  Virginia  and  Georgia  railways  at  Brunswick. 
Those  boats  are  frequently  delayed  at  Jekyl  Creek,  and  great  inconven- 
ience and  loss  are  caused  by  the  consequent  interruption  of  the  schedule. 
There  can  be  no  doubt  that  the  opening  of  a  continuous  channel  not 
less  than  7  feet  deep  at  mean  low  water  between  Savannah  and  Fer- 
nandina  would  be  followed  by  a  great  increase  in  the  annual  commerce 
of  the  inside  route. 

The  importance  of  the  route  for  military  and  naval  purposes  has  al- 
ready been  mentioned  in  former  reports.  The  improved  channel  will  be 
available  for  gunboats  and  transports  drawing  from  12  to  14  feet  of 
water,  and  it  would  particularly  favor  the  operations  of  our  torpedo  boats 
against  hostile  vessels.  Exits  to  the  sea  are  afforded  at  intervals  of 
from  5  to  15  miles  through  the  numerous  sounds  that  indent  the  coast, 
from  which  those  boats  could  dash  forth,  strike  a  sudden  blowf  and 
returning,  find  close  at  hand  a  safe  harbor  secure  from  attack  and  from 
storms. 

If  the  recent  recommendations  of  the  general  commanding  the  De- 
partment of  the  East  in  regard  to  the  defense  of  the  South  Atlantic 
ports  by  means  of  a  strongly  fortified  central  station,  including  Port 
Boyal  Harbor  and  Tybee  Boads,  be  carried  into  effect,  then  the  impor- 
tance of  the  inside  route  as  an  adjunct  to  such  defense  can  scarcely  be 
overestimated,  and  whatever  may  be  the  plan  of  defense  adopted  for 
those  ports  the  inside  route  will  be  a  potent  factor  in  its  eflftciency. 

An  effective  blockade  of  the  Southern  ports  by  a  foreign  fleet  would 
be  practicaDy  impossible,  because  light-draft  vessels  could  enter  or 
leave  at  any  of  the  sounds  along  nearly  200  miles  of  the  coast  and  reach 
the  desired  seaport  by  the  inside  route. 

In  view  of  the  great  commercial  value  of  this  route,  as  well  as  of  its 
military  importance  and  of  the  comparatively  insignificant  expenditures 
involved  as  compared  with  the  benefits  to  be  derived  therefrom,  I  am 
of  the  opinion  that  "  the  inside  route  between  Savannah,  Ga.,  and  Fer- 
nandina,  Fla.,  with  a  view  to  obtaining  a  steamboat  channel  of  7  feet 
depth  at  mean  low  water,  ^  is  worthy  of  improvement. 

Iiregular  and  inadequate  appropriations  will  greatly  increase  the 
cost  of  the  work  and  delay  its  completion,  and  it  is  therefore  recom- 
mended that  unless  the  total  sum  .required  for  its  completion,  viz, 
$105,000,  can  be  appropriated  at  one  time  no  appropriation  for  the  work 
may  be  made. 

APPENDICES.* 

1.  Map  of  New  Cnt"  and  part  of  Wassaw  Creek,  Romerly  Marsh.    Scale :  1  :  1200. 

2.  Map  of  Habersham  Creek  and  vicinity,  Bomerly  Marsh.    Scale :  1  :  1200. 

3.  Map  of  Mud  River  and  vicinity.    Scale :  1  :  4800. 

4.  Map  of  Little  Mud  River.    Scale:  1  :  4800. 

5.  Map  of  Jekyl  Creek.    Scale:  1  :  4800. 

6.  Map  of  The  Dividings,  Cumberland  River  and  Sound.     Scale:  1  :  4800. 

*)(otprinted« 
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7.  Diagram  of  directioiiB  and  yelocitieB  of  onrrents  in  New  Cat  and  Waoaav  Creck» 
Bomerly  Marsh.    Scale:  1  :  1200. 

8.  Diagram  of  directions  and  yelooitiea  of  currents  in  Mnd  River.    Soale:  1  :  i80O. 

9.  Diagram  of  directions  and  velocities  of  currents  at  The  Dividings.   Scale :  1  :  480O. 

Besx>ectfally  submitted. 

O.  M.  Garter, 
Captj  Corps  of  Enffinen. 
Brig.  (Jen,  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A, 

(Through  CoL  William  P.  Graighill,  Corps  of  Engineers,  Divisiou 
Engineer,  Southeast  Division.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
Baltimore^  Md.^  Ifoven^per  30^  1891. 

Bespectfhlly  submitted  to  the  Chief  of  Engineers. 
I  concur  in  the  recommendations  of  Captam  Carter. 

Wm.  p.  Craighill, 
CoUmelj  Corps  of  Engineers. 


.' 
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N  13. 

[Prtnted  In  Houm  Ex.  Doo.  No.  34,  Fifty-Moond  CongreM,  first  seMlon. ) 
PRELIMINARY  EXAMINATION  OF  BRUNSWICK  OUTER  BAR,.GEORGIA,  TO 

determine  the  feasibility  and  cost  of  deepening  the  same 
to  36  feet  at  ordinary  high  water. 

United  States  Engineer  Office, 

Savannah,  Oa.,  October  8, 1890. 

General:  In  compliance  with  Department  letter  dated  September 
20, 1890, 1  have  the  honor  to  submit  the  foUowiQg  report  of  a  preUminary 
examination  of  ^<  Brunswick  Outer  Bar,  Georgia,  to  determine  the  feas- 
ibility and  cost  of  deepening  the  same  to  26  feet  at  ordinary  high 
water.'' 

Brunswick  is  situated  upon  the  east  coast  of  Georgia,  about  60  miles 
by  the  coast  line  south  of  the  Savannah  Eiver.  The  outer  harbor  com- 
prises the  anchorages  in  Brunswick  Biver  and  St.  Simon  Sound,  and 
**  Brunswick  Outer  Bar''  is  assumed  to  mean  the  ocean  bar  which  ob- 
structs the  entrance  to  St.  Simon  Sound. 

The  earliest  reliable  survey  of  that  locality  known  to  me  is  one  made 
by  the  United  States  Coast  Survey  between  1856  and  1860.  The  bar, 
which  extends  in  a  horseshoe  shape  across  the  entrance  from  St.  Simon 
Island  on  the  north  to  Jekyl  Island  on  the  south,  has  not  changed  much 
in  location  or  general  direction  since  the  time  of  that  survey.  The 
channel  across  it  has,  however,  shoaled  greatly,  the  minimum  mean  low- 
water  depth,  which  was  15  feet  at  the  time  of  the  former  survey,  being 
at  the  present  time  not  more  than  11^  feet.  The  outer  18-foot  curve 
has  not  moved  appreciably  seaward,  but  the  navigable  bar  channel  has 
shifted  its  x)osition  toward  the  south,  the  6-foot  curve  of  the  north 
breakers  having  moved  southward  about  one-half  of  a  mile  in  the  last 
thirty  years,  ^me  slight  shoaling  has  also  taken  place  in  the  deep  pocket 
inside  of  the  crest  of  the  bar,  one  sand  spur,  directly  in  the  channel,  and 
with  a  depth  of  water  less  than  18  feet  at  mean  low  tide,  having  moved 
shoreward  about  three-quarters  of  a  mile.  Detailed  information  con- 
c^ning  the  bar  can  be  given  only  after  a  survey  of  the  locality  has 
been  made. 

The  importance  of  the  city  of  Brunswick  as  a  seaport  has  increased 
with  remarkable  rapidity  during  the  past  ten  years.  The  population 
has  increased  from  less  than  3,000  in  1880  to  about  12.000  in  1890.  Tax- 
able property  has  increased  during  the  same  period  irom  $1,300,000  to 
$6,000,000,  The  naval  stores  business,  which  was  first  begun  there  in 
1875,  reached  a  value  of  over  $1,000,000  in  1889.  The  annual  timber 
shipments  increased  diu*ing  the  same  i>eriod  from  37,000,000  feet  to  over 
100,000,000,  Cotton  shipments  of  4,000  bales  in  1884-'85  reached  nearly 
176^000  bales  in  1889-^0,    Between  80  and  90  per  cent  of  the  total  trade 
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of  Bmnswick  is  dependent  npon  water  carriage.    Two  railroads  ter- 
minate at  that  point,  the  EUst  Tennessee,  Virginia  and  Georgia  reaching, 
with  its  connections^  the  North  and  Northwest,  and  the  Brunswick  and 
Western  extending  into  Georgia,  Alabama,  and  beyond. 
The  following  lines  of  steamers  are  eistabUshed: 

Brunswick  to  New  York,  one  per  week. 
Bmnswick  to  Savannah,  two  per  week. 
Brunswick  to  river  points,  fourteen  per  week. 

Besides  those  a  large  fleet  of  foreign  and  coa-stwise  sail  and  steam 
vessels  engage  in  the  Branswick  trade,  wliich  consists  chiefly  of  cotton, 
timber,  lum^r,  and  naval  stores. 

The  shoaling  which  has  taken  place  on  the  bar,  and  which  prevents 
vessels  of  large  carrying  capacity  from  entering  the  harbor,  serionsly 
threatens  the  commerce  of  the  port  and  retards  its  further  development. 

I  respectfoUy  invite  attention  to  the  appended  letters  of  the  mayor 
of  the  city  and  the  president  of  the  Board  of  Trade,  and  of  the  president 
of  the  Brunswick  Terminal  Company. 

For  all  the  reasons  stated  I  am  of  the  opinion  that  the  harbor  is 
worthy  of  improvement.  The  estimated  cost  of  a  survey  on  which  to 
base  a  plan  and  estimate  of  improvement  is  $6,000. 

It  is  imperative  that  the  calm  weather  usually  prevailing  at  this  sea- 
son of  the  year  be  taken  advantage  of,  lest  the  estimated  cost  be  greatly 
exceeded  and  the  completion  of  the  survey  much  delayed.  The  survey 
should  be  begun  at  once. 

Very  respectfuDy,  your  obedient  servant, 

O.  M.  CABTEIt, 

First  Lieuty  Corps  of  Engineem* 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  JJ.  8,  A, 

(Through  Col.  William  P.  CraighiU,  Corps  of  Engineers,  Division 
Engineer,  Southeast  Division.) 

[Second  indorsement.] 

TJ.  S.  Engineeb  Office, 
Baltimore^  Md.y  November  20y  1890. 

Respectfully  returned  to  the  Chief  of  Engineers.  In  view  of  the  facts 
and  reasons  set  forth  in  the  report  of  the  local  engineer  it  is  considered 
that  the  locality  is  worthy  of  improvement. 

Wm.  p.  CEAianiLL, 
Colonel,  Corps  of  Engineers. 


LETTER  FROM  THE  MAYOR  OF  THE  CITY  OF  BRUNSWICK  AND  THE  PRESIDENT  OF  THK 

BOARD  OF  TRADE. 

Brunswick,  Ga.,  October  7, 1S90. 

Dear  sir  :  In  answer  to  your  inquiry  as  to  the  commercial  reasons  in  favor  of  tho 
deepening  of  the  outer  bar  of  Brunswick;  we  have  to  say  that  the  wonderful  pro- 
gress of  Brunswick  from  1880  to  1890  from  a  population  of  2,981  in  1880,  to  a  popula- 
tion of  over  12,000  for  1890;  the  increase  in  tne  lumber  business  from  37,000,000  feet 
in  1875,  to  over  100,000,000  feet :  the  increase  in  the  cotton  business  from  4,000  bales 
for  the  season  of  1884-'85,  to  162,930  bales  for  the  season  of  1889-^90:  the  increase  in 
naval  stores  from  nothing  in  1874  to  over  $1,000,000  for  the  season  or  1889;  the  crea- 
tion within  the  past  three  years  of  a  new  business  rapidly  growing  in  imnortanoe 
in  the  shipment  of  cross- ties  from  this  port,  which  loads  vessels  to  their  deaa-weight 
capacity-,  indicate  the  importance  of  deepening  the  outer  bar  for  the  reason  that  the 
drafb  of  vessels  recently  constructed  and  in  course  of  construction  is  much  neater 
than  at  any  time  prior  to  1885,  and  for  the  reason  that  charterers  can  obtain  deeper- 
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draft  Teasels  at  a  mnch  lower  rate  per  ton  than  the  lighter-draft  vessels,  and  havlne 
a  wider  range  for  charters  if  enabled  to  charter  deep-draft  as  well  as  Ught-dran 
vessels,  are  enabled  to  procure  at  all  times  better  charter  parties  and  better  rates  of 
freight. 

The  East  Tennessee,  Virginia  and  Georgia  Railroad  Comp&ny  has  its  ocean  termi- 
nns  at  Brunswick,  and  touches  every  important  commercial  city  in  the  interior, 
whether  with  its  main  line  and  branches  or  with  connections  made  by  traffic  con- 
tract. 

The  Brunswick  and  Western  Railroad  Company,  a  part  of  the  Plant  system  of 
raUroads,  through  the  Alabama  Midland  Railroad,  constructed  from  Bainbridge  to 
Montgomery,  and  rapidly  being  extended  from  Montgomery  to  Tuscaloosa,  and  these 
with  the  IlHhois  Central  gives  us  another  important  line  of  western  and  north- 
western connections.  Both  these  railroad  systems  traverse  the  great  iron  and  coal 
belt  of  the  South,  and  reach  into  and  connect  with  the  great  northwestern  systems 
traversing  the  grain  section  of  the  West  and  Northwest,  and  also  connect  with  the 
southwestern  system  of  railroads. 

The  East  Tennessee,  Virginia  and  Georgia  Railroad  Company's  terminal  at  Bruns- 
wick is  upon  22  feet  of  water  at  its  wharves  at  ordinary  low  water,  and  there  is  in 
the  channel  of  Turtle  River  for  its  whole  distance  to  the  sea  more  than  22  feet 
which  can  be  carried  to  the  bar,  at  which  point  but  11^  feet  at  ordinary  mean  low 
water  is  shown  by  the  last  United  States  Coast  Survey  chart.  While  it  is  probable 
that  by  the  changes  which  have  occurred  in  the  location  of  the  channel  deeper 
water  can  at  times  be  obtained  over  the  bar,  yet  the  railroads  terminating  at  this 
point,  the  people  interested  in  its  commerce  and  the  people  in  the  territory  tributary 
to  Brunswick  are  compelled  to  seek  other  ports  at  agreater  expense  than  they  would 
be  put  to  if  this  obstruction  was  removed. 

Mother  view  of  this  matter  which  our  Board  desires  to  present  for  your  con- 
sideration is  that  Brunswick  is  in  the  extreme  curvature  of  the  South  Atlantic  coast; 
it  is  nearer  than  any  other  South  Atlantic  port  to  all  interior  points  in  the  South, 
in  the  West,  in  the  Northwest. 

We  desire  to  present  for  your  consideration  the  fact  that  onr  harbor  by  the  forma- 
tion  of  the  islands  ol  St.  Simon  and  Jekyl  is  absolutely  landlocked ;  and  that,  as  can 
be  seen  by  a  mere  glance  at  the  Coast  Sur^^ey  chart  of  our  harbor,  the  arms  of  the 
sea  which  create  it  give  us  S7  miles  of  water  front  easily  and  cheaply  available  with 
deep  water  close  in  shore.  The  wonderful  growth  of  the  South  ^r  the  past  ten  years, 
the  tremendous  investments  in  productive  industries  of  various  character,  have 
vastlv  increased  the  freight  product  which  must  find  outlets  to  the  markets  of  the 
world.  The  vast  amount  of  money  invested  in  the  past  four  years  in  productive  in- 
dustries of  the  South— in  1888,  $161,000,000;  in  1889,  $229,000,000— must  increase  still 
further  the  enormous  freight  product  shown  by  the  figures  of  1889  and  1890,  thus 
indicating  the  national  importance  of  an  improvement  of  this  character  as  creating 
an  additional  outlet  for  the  vast  product«  of  the  interior  of  the  South,  as  well  as  an 
additional  outlet  for  the  vast  products  of  the  Northwest  and  West  which  during  the 
winter  months  cannot  find  adequate  outlet  over  the  ereat  trunk  lines  of  the  North 
by  reason  of  blockades  of  ice  and  snow,  and  can  find  outlet  over  lines  never  thus 
obstructed,  with  easy  grades  to  this  port  by  shorter  lines  of  haul,  an  advantage  not 
only  applicable  to  the  grain  and  flour  of  that  section,  but  also  applicable  to  the  in- 
creasing export  of  cattle. 

There  has  been,  within  the  last  three  years,  invested  in  Brunswick,  of  northern 
capital  $3,250,000,  and  if  the  outer  bar  was  deepened  to  26  feet  at  mean  high  water  there 
would  be  a  certainty  of  future  investments  in  terminal  facilities  and  commercial 
business  of  various  kinds  of  a  n^agnitnde  commensurate  with  the  enlarged  business 
which  would  be  at  once  created  at  this  point. 

Respectfully  submitted. 

C.  Downing^ 
President  Board  of  Trade, 
J.  J.  Spears, 
Mayor  City  of  Brunswick,  Oa, 

Lieut.  O.  M.  Carter, 

Corps  of  Engineers,  U,  S.  A, 


LETTER  OF  MR.  A.  F.  CHURCHILL,  PRESIDENT  AND  GENERAL  MANAGER  OF  THE  BRUNS- 
WICK TERMINAL  COMPANY. 

Brunswick,  Ga.,  Octoher  7, 1890, 

Dear  Sir:  This  company  is  laboring  under  a  great  disadvantage  in  chartering 
Teasels,  owing  to  the  shoal  water  on  the  bar. 
Oui  neighboring  ports  that  have  more  water  on  the  bar  than  we  have  on  ours  can 

get  cheaper  ships  than  we  can.    I  was  offered  a  ship  to-day  at  75  cents  per  register 
on  less  than  I  am  compelled  to  pay  for  suitable  drcuft  vessels  for  this  port. 

BNG  92 84 
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This  means  proMbition  for  the  exports  to  the  port  of  Brnnswiclc,  and  compels  all 
interior  markets  naturally  tributary  to  the  port  of  Brunswick  to  ship  their  ^oods  to 
other  portSy  not  only  at  an  increased  cost  to  them,  but  at  a  loss  of  the  busineaa  to 
Brunswick. 

You  can  readily  see  the  disadrantage  under  which  we  are  laboring;  can  not  the 
remedy  be  applied,  and  put  the  port  of  Brunswick  on  equal  footing,  equal  rates^  and 
equal  draft  of  water  on  the  bar  with  our  neighboring  ports? 
Yours,  very  truly, 

A.  F.  CnVTLCBXLLj 

Pre9ide»t  and  Chneral  Mamagtr, 

Lieut.  O.  M.  Carter,  • 

Corps  of  Engineers,  U,  8,  A. 


SURVEY  OF  BRUNSWICK  OUTER  BAR,  GEORGIA,  TO  DETERMINE  THE 
FEASIBILITY  AND  COST  OF  DEEPENING  THE  SAME  TO  26  FEET  AT 
ORDINARY  HIGH  WATER. 

UNITED  States  Engineer  Office, 

Savannah^  Oa.^  December  10^  1891, 

General:  In  accordance  with  the  requirements  of  section  17  of  the 
river  and  harbor  act  of  September  19, 1890,  and  instructions  firom  the 
Chief  of  Engineers,  dated  -November  21, 1890, 1  have  the  honor  to  sub- 
mit herewith  my  report  upon  the  survey  of  "  Brunswick  Outer  Bar, 
Georgia,  to  determine  the  feasibility  and  cost  of  deepening  the  same  to 
26  feet  at  ordinary  high  water,"  together  with  a  project  for  its  improve- 
ment and  an  estimate  of  the  cost  of  the  same. 

A  brief  description  of  the  aim  of  the  proposed  improvement  and  some 
facts  relating  to  it^  commercial  importance  are  given  in  my  report  upon 
the  preliminary  examination,  dated  October  8, 1890,  to  which  I  respect- 
fully refer. 

The  survey  of  the  bar  was  made  under  my  direction  by  my  assistant, 
Lieut.  Thomas  H.  Bees,  Corps  of  Engineers,  U.  S.  Army,  between  De- 
cember, 1890,  and  June,  1891.  His  very  complete  report,  submitted  this 
date,  renders  unnecessary  any  further  discussion  of  the  subject,  and  is 
transmitted  herewith  as  a  part  of  my  report. 

The  project  of  improvement,  proposed  therein  was  prepared  under 
my  direction,  and  is  approved. 

The  estimated  cost  of  the  improvement  which,  in  round  numbers,  is 
$2,700,000,  supposes  that  money  is  regularly  and  adequately  supplied. 
Without  this  the  cost  of  the  work  will  be  largely  increased  and  ite  suc- 
cess rendered  doubtful. 

That  advantage  may  be  taken  of  experience  gained  in  the  work,  wide 
discretion  should  be  allowed  the  engineer  in  charge,  especially  as  to 
the  form  of  the  jetty  cross  section  and  the  order  in  which  work  is  to 
be  done. 

EespectfuUy  submitted. 

O.  M.  Carter, 
Captaiuj  Carps  of  Engineer9* 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Ungineersj  U.  8.  A. 
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report  of  lieut.  thomas  h.  rbe8;  corps  of  kngineer8. 

Unitki>  States  Kngineer  Office, 

Savannah,  (ia,y  December  10, 1891, 

Captain  :  I  have  the  honor  to  siibmit  herewith  ray  report  on  a  survey  of  Bmns- 
wick  Outer  Bar,  made  pursuant  to  yuiir  orders  of  December  8,  1890,  together  witii 
a  project  for  its  improvement,  with  a  view  of  obtaining  a  channel  26  feet  in  depth  at 
mean  high  water,  and  an  estimate  of  the  cost  thereof. 

I  will  nrst  describe  the  methods  and  results  of  the  survey,  and  then  give  a  general 
description  of  the  harbor  and  its  commerce,  and  the  plan  proposed  for  its  improve- 
ment. Your  orders  of  December  8,  1890,  and  verbal  instructions  of  the  same  date, 
directed  a  complete  hydrographic  survey  of  Brunswick  Outer  Bar  and  the  adjacent 
channels  and  snoals,  to  include — 

(1)  A  triangulation  covering  the  shore  area  within  the  limits  of  the  Bui*vey. 

(2)  The  topograph}'  of  the  shores  within  the  same  limits. 

(3)  The  determination  of  azimuths  by  observations  on  a  circumpolar  star,  and  of 
magnetic  declination  by  compass  readings. 

(4)  Soundings  thoroughly  covering  the  bar  and  adjacent  channels  and  shoc'tls  be- 
tween the  shore  and  the  outer  24-foot  mean  low- water  curve. 

(5)  lldal  observations  at  the  following  points,  viz,  at  Ocean  Pier,  at  some  point  on 
Brunswick  Kiver,  at  the  city  of  Brunswick,  and  at  the  East  Tennessee,  Virginia  and 
Georgia  Railroad  wharf  on  Turtle  River. 

(6)  Current  observations  for  velocities  and  directions  at  necessary  points. 

(7)  Determination  of  the  character  of  the  bottom. 

(8)  The  plotting  of  maps  and  diagrains  showing  the  results  of  the  survey. 

The  necessary  instruments  and  boats  were  obtained  from  your  office,  and  the 
steam  launch,  with  a  complete  outfit  for  tlie  survey,  reached  Brunswick  December  16. 

A  party,  consisting  of  1  assistant  engineer,  2  surveyors,  1  rodman,  1  recorder,  1 
mast-er  of  launch,  1  engineer,  1  leadsman,  1  cook,  1  or  more  boatmen  and  laborers,  as 
needed,  was  assembled  and  quartered  on  St.  Simon  Island,  and  active  operations 
were  begun  on  the  19th. 

BASE  line. 

A  suitable  location  ^r  a  base  lino  was  found  across  the  southern  end  of  St.  Si- 
mon Island.  The  line  was  cleared  of  trees  and  brush,  and  stout,  square  stakes  were 
driven  exactly  on  line  and  a  little  less  than  100  feet  apart.  A  square  of  tin,  marked 
with  a  fine-lined  cross  (+)  ^ss  tacked  to  the  top  of  each  stake.  A  100-foot  steel 
tape  was  used  in  the  measurements.  A  number  of  narrow  open  boxes,  from  15  to 
20  feet  long  and  5  inches  high,  was  prepared,  their  aggregate  length  being  a  little 
less  than  iSo  feet.  These  were  blocked  up  end  to  end  in  a  straif^lit  line  between 
two  of  the  stakes,  the  extreme  ends  being  exactly  even  with  the  tins  on  the  tops  of 
the  latter.  The  tape  was  stretched  in  the  line  of  boxes  and  left  there  with  a 
jPahrenheit  thermometer  until  a  uniform  temperature  should  be  attained.  The 
front  end  of  the  tape  was  then  held  rigidly  at  some  even  division  and  the  tape 
stretched  by  a  12-pound  pull  at  the  rear  end,  applied  by  a  spring  balance,  and  this 
end  of  the  tape  was  read  to  the  nearest  one-thousandth  of  a  foot.  The  temperature 
was  recorded  at  the  same  time.  The  tape  was  thus  protected  from  the  wind  and 
from  the  direct  rays  of  the  sun ;  it  was  maintained  in  a  straight  line  without  sag, 
and  its  temperature  was  closely  determined.  £ach  reading  was  taken  twice  to 
avoid  errors,  and  the  whole  line  was  measured  twice.  No  attempt  wos  made  to 
keep  the  tape  horizontal  during  a  measuremeut,  but  the  difterence  in  elevation  of 
the  stakes  was  found  by  leveling  and  the  measured  distance  reduced  to  the  hori- 
zontal distance. 

The  form  of  record  was  as  follows : 

Base  line,  December  SS,  1890, 
[Observers:  Rees,  Paret-l 


Station. 


0  to  1 

1  to  2 

(*) 
44  to  45 


Rear  end. 


0.225 
0.295 

(*) 
0.324 


Frontend.       elevation       "?J.!!S°**^     imtr- 


of  stakes. 


'"■g*"-  tiTv^y. 


99.  4 
99.4 


(*) 


44.6 


0. 54  09. 1734 

0.69  I        5)9.1025 

(*)  !          (*) 

2. 71  44. 1930 


Measured  length ,3, 984. 7431 


64 
61 

(*) 
66 
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The  coefficient  of  expansion  of  the  steel  tape  used  for  1  foot  and  1°  F.  is  0.00000692, 
and  the  tape  is  standard  length  at  46.6^  r.  The  mean  temperatare  daring  this 
measurement  was  64.6^,  hence  46.6—64.6  equals  (— )  18.0^,  and^ 

Feet. 

(—)  18X8984.74  X. 00000692= (— )0.4963 

Measured  length  ^ 3,^4.7431 

Corrected  length  = 3,984.2468 

The  second  measurement  gave  the  following  corrected  result 3^  984. 2822 

And  a  consequent  mean  of 3,984.2645 

With  a  probable  error  of  1  unit  in  about  225,000.  The  standard  referred  to  is  that 
4>f  the  Mississippi  River  Conmiission.  At  each  end  of  the  base  an  iron  rod  about  5 
feet  long  was  sunk  flush  with  the  surface  of  the  ground,  and  over  them  the  trianga- 
lation  stations  were  erected. 

TRIANGULATIOK. 

Besides  the  stations  at  east  base  and  west  base,  five  others  were  established. 
The  tower  of  the  Hotel  St.  Simon  served  admirably  as  one  station.  The  light-house 
tower  gave  another.  An  unused  beacon  on  the  mainland,  opposite  the  entrance, 
was  used  as  a  station,  and  two  other  stations  were  erected  on  Jeykl  Island  at  its 
northern  point,  and  at  a  point  about  2  miles  down  the  beach.  This  southernmost 
point  and  hotel  are  6,890.8  yards  apart,  and  afforded  an  excellent  base  line  for  the 
location  of  offshore  soundings.  They  were,  in  fact,  selected  with  that  object  in 
view.  The  seven  stations  were  connected  by  a  system  of  five  triangles,  the  angles 
of  which  were  measured  by  the  method  of  repetitions.  From  eleven  to  thirty  read- 
ings of  each  angle  were  taken.    The  errors  of  closure  of  the  triangles  were 

+04.0",-01.7",+08.2'',-H)3.9",  and  +16.4". 

This  last  error  occurred  in  a  large  ill-shaped  triangle,  one  station  of  which  was  very 
indistinct  and  difficult  to  read  accurately.  The  theodolite  used  in  triangulation 
read  only  to  20  seconds  of  arc ;  therefore,  the  above  errors  are  as  small  as  could  be 
expected.  The  light-house  could  not  be  occupied  centrally  by  the  instrument,  and 
the  angles  were  therefore  measured  at  an  eccentric  point  and  reduced  to  the  center 
by  the  formula 

n— rfc  J     »»P  (0-f  y)       r  sin  y  , 
"•     D  sin  1"        Warn  1'' 

in  which  C  is  the  required  angle  and  O  is  the  measured  angle. 

None  of  the  triangles  used  were  very  fair-shaped,  but  better  ones  conld  not  be 
obtained  without  using  several  additional  points  and  erecting  stations  from  30  to  50 
feet  high,  which  the  requirements  of  the  survey  did  not  warrant. 

TOPOGRAPHY, 

The  topography  of  the  shore  line,  including  high  and  low  water  lines,  and  the 

Erincipal  features  in  the  vicinity  of  the  shore,  were  obtained  by  running  stadia 
nes,  beginning  at  and  closing  on  triangulation  stations.  This  work  was  mostly 
performed  in  January,  but  it  was  subsequently  found  that  several  storm  tides  had 
materially  altered  the  conformation  of  the  shore  line;  and  in  order  to  determine  the 
extent  of  this  alteration,  high  and  low  water  lines  were  again  located  in  May,  and 
the  different  positions  of  those  lines  are  shown  on  the  final  map  of  the  survey  There 
were  in  all  about  12  miles  of  stadia  lines  run,  and  113  stations  occupied.  There  wore 
also  14  cross  sections  of  the  beach  taken.  ^  ***«*^  ^^^ 

AZIMUTH. 

The  line,  the  astronomical  azimuth  of  which  was  determined,  was  east  base  hotel. 
It  happened  that  a  time  could  be  selected  for  the  observations/when  pSarisrea^W 
western  elongation  just  after  sunset,  so  that  while  Polaria  wnL^iau!?!  +u 
fltill  sufficient  light  to  see  the  cross  hairs  and  The  mwk  ^.tltl^^n  «  w  ^^ 

''^"^i^b^nTr'^^"    The  terrestrial  mark^  .oint'of  a^^X  r^'tV^ 

of  the  hotel  tower,  was  therefore  the  same  as  that  observed  iWu-i^^i^*?!.    ^^ 

if  size  and  diBUnce  were  such  that  it  waa  not  fo«i.d  n'^J^^ixjV^ohSSS^&o'^ 
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of  the  instrument  after  observing  the  star.  An  excellent  set  of  observations  was 
thus  obtained,  giving  the  azimuth  of  the  line  east  base,  hot^,  measured  from  the 
sonth  point  round  by  the  west  equal  to  230^  55'  04'^ 

In  this  connection  it  maj  be  stated  that  the  same  station  (east  base)  and  mark 
(hotel)  were  used  in  taking  observations  for  magnetic  declination.  After  a  large 
number  of  observations  for  this  purpose  had  been  taken  with  Brandis  Transit,  No. 
1054,  it  was  found  that  the  readings  did  not  agree  at  all  well,  and  investigation 
showed  that  the  needle  was  so  sluggish  that  it  oould  not  be  set  accurat^y,  a  change 
of  several  minutes  of  arc  occurring  after  a  disturbance  of  the  needle.  The  Qurley 
Transit  was  therefore  used,  after  thorough  adjustment,  in  a  new  series  of  observa- 
tions, and  the  result  showed  that  it  was  much  better  suited  to  the  purpose  than  the 
Brandis  instrument.  The  mean  of  thirteen  sets  of  observations,  each  set  containing  five 
readings,  gave  the  magnetic  azimuth  of  the  liue  east  base,  hote^  measured  from 

O  I        It 

the  sonth  point  round  by  the  west= '. 229  25  27 

True  azimuth,  as  above= 230  55  04 

Hence  magnetic  declination,  east= 1  29  37 

SOUNDINGS. 

All  soundings  were  taken  from  the  steam  launch.  An  8-pound  lead  was  used  in 
depths  not  exceeding  40  feet,  and  a  12-pound  one  in  greater  depths.  The  lead  line 
was  kept  constantly  wet  and  was  compared  before  and  after  each  day's  work,  with 
the  steel  tape.  The  pull  exerted  on  the  lead  line  during  sounding,  at  the  speed 
nsuaUy  maintained,  was  found,  with  a  spring  balance,  to  be  about  12  pounds;  and 
this  same  pull  was  always  applied  in  stretching  the  line  during  comparisons  with 
the  tape.  The  soundings  were  located  at  one-minute  intervals  by  angles  from  two 
uansits  at  xriangulation  stations  on  shore,  selected  with  reference  to  giving  good 
angles  of  intersection  over  the  area  to  be  sounded.  This  gave  from  two  to  six  inter- 
mediate soundings  to  be  placed  l^v  equal  spacing  between  the  located  points.  A 
chronometer  was  used  on  tne  launch  for  keeping  time,  and  the  watches  of  the  trans- 
itmen  were  compared  with  the  chronometer  before  and  after  each  dav's  work.  The 
sounding  to  be  located  was  indicated  to  the  transitman  by  a  signal  on  the  launch 
given  at  the  instant  the  lead  line  became  vertical  ou  the  sounding  nearest  the  end  of 
the  even  minute.  The  signal  used  was  cylindrical  in  form,  about  18  inches  in  diame- 
ter and  3  feet  high,  arranged  to  slide  centrally  on  a  vertical  pole  and  to  collapse  like 
a  bellows  when  dropped.    It  was  raised  and  dropped  by  means  of  halyards. 

Two  sets  of  lines  of  soundings  were  run,  one  set  running  off  and  on  shore  approxi- 
mately perpendicular  to  the  shore  line,  and  the  other  set  crossing  the  first  nearly  at 
right  angles.  The  offshore  soundings  were  so  distant  as  to  render  it  impossible  to 
sea  ordinary  shore  ranges ;  therefore,  in  order  to  cover  the  ground  uniformly,  the 
following  method  was  adopted:  The  light-house  tower  on  St.  Simon  Island  was 
used  as  a  signal  station,  and  the  offshore  lines  of  the  first  set  radiated  from  this 
point.  The  fines  were  established  by  the  setting  of  a  transit  located  on  the  light-house 
tower,  and  the  launch  was  kept  as  nearly  as  possible  on  the  cross  hairs  of  the  in- 
strument by  the  motions  of  a  large  signal  flag.  When  the  flag  was  displayed  on  the 
north  side  of  the  tower  the  launch  would  incUne  gradually  in  that  direction;  as  she 
approached  the  proper  line,  the  flag  would  be  raised  to  a  vertical  position  and  the 
launch  would  be  straightened  out  on  her  course.  The  opposite  motion  of  the  flag 
moved  the  launch  to  the  southward  and  she  could  thus  be  Kept  within  a  few  feet  of 
the  true  line. 

The  inshore  lines  of  the  first  set  were  run  on  ranges  established  on  shore  from  400 
to.  500  feet  apart.  The  lines  of  the  second  set,  crossing  the  first,  were  run  from  an 
anchored  range  boat  carrying  a  large  fla^,  which  was  always  kept  by  the  launch  in 
range  with  the  most  distant  headland  visible.  After  each  line  was  completed,  the 
range  boat  was  moved  400  feet  seaward,  which  spaced  the  lines  at  that  interval. 
The  headland  used  as  the  rear  range  point  was  so  distant  that  the  divergence  of  the 
lines  was  scarcely  perceptible.  The  total  number  of  sounding[S  plotted  was  36,095 
and  the  number  of  located  soundings  was  8,176.  There  were  in  addition  to  these 
1,062  soundings  and  251  locations  that  were  missed  by  one  or  both  transits  on  account 
of  rain,  fog,  or  haze.  The  outer  soundings  were  so  distant  that  only  on  an  excep- 
tionally clear  day  could  the  transitman  see  the  launch  or  her  signals,  and,  under  the 
most  favorable  circumstai\oes«  she  was  invisible  to  the  naked  eye  more  than  halX  the 
time. 

TIDAL  OBSBRVATIONS. 

Tide  gauges  were  established  at  Ocean  Pier,  St.  Simon  Island;  at  Quarantine 
Whi^  Brunswick  Kiver  j  at  the  Brunswick  and  Western  Bailway  wharf,  city  of 
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BmDBvick;  anA  at  the  East  Teunessee,  Virgioia  and  Georgia  Railway  wharf,  on 
Turtle  River. 

At  the  Ocean  Pier  a  Stierle  self-registering  gange  was  est-ablished  December  20, 
1890.  and  maintained  tUl  Jane  3,  1891,  giving  a  record  of  the  times  and  heights  of 
297  high  and  low  waters.  A  similar  self-registering  gange  was  established  at  the 
Bronswick  and  Western  Railway  wharf,  Brunswick,  on  January  5,  1891,  and  main- 
tained until  May  12,  1891,  giving  a  record  of  the  times  and  heights  of  166  high 
waters  and  152  low  waters.  This  gauge  did  not  work  satisfactorily  until  some  nec- 
essary alterations  and  repairs  were  enected,  and  a  portion  of  the  record  daring  the 
above  period  was  therefore  lost.  At  the  Quarantine  wharf,  Brunswick  River,  a 
stafi'  gange  was  read  day  and  night  from  March  6  to  April  25,  1891.  The  times  and 
heights  of  97  high  waters  and  97  low  waters  were  recorded.  At  the  East  Tennessee, 
Virginia  and  Georgia  Railway  wharf,  on  Turtle  River,  day  readings  of  high  and 
low  water  on  a  staff  gauge  were  begun  March  19;  night  readings  were  begun  April 
8,  and  both  were  continued  until  May  19.  1891.  There  were  recorded  during  this 
period  the  times  and  heights  of  102  high  waters  and  of  98  low  waters. 

LEVBLINQ. 

Bench  marks  were  established  near  all  gauges  and  connected  bylines  of  levels,  and 
the  elevation  of  each  bench  mark  with  reference  to  mean  low- water  level  on  the 
adjacent  gauge  was  determined.  The  distance  across  the  Sound  from  St.  Simon 
Island  to  tne  mainland  is  so  great  that  level  readings  over  the  whole  distance  would 
have  been  unreliable,  owing  to  the  effect  of  refraction.  Two  pile  stations  were 
therefore  constructed  on  shoals  in  the  sound,  dividing  the  distance  into  three  equal 
parts  of  about  2,300  feet  each.  This  gave  level  sights  in  opposite  directions  over 
equal  spaces  of  water,  and  eliminated  to  a  great  extent  the  effects  of  curvature  and 
refraction.  In  leveling  across  the  marshes  from  St.  Simon  Sound  to  BruAswick  and 
firom  Brunswick  to  the  Quarantine  gauge  it  was  necessary  to  construct  a  station  at 
each  instrument  point  on  account  of  the  yielding  and  tremulous  nature  of  the  marsh 
BoU.  Stout  scantlings,  about  8  feet  long,  were  sunk  into  the  marsh  until  their  tops 
were  a  few  inches  above  the  surface.  Three  of  these  at  each  station  served  as  points 
of  support  for  the  tripod  of  the  level,  and  one  was  placed  at  each  turning  point  to 
support  the  level  rod.  The  length  of  sight  was  uniformly  600  feet,  measured  by 
chaining.  The  line  across  the  sound  on  the  pile  stations  was  leveled  three  times; 
that  firom  the  sound  to  Brunswick,  twice ;  from  Brunswick  to  the  East  Tennessee, 
Virginia  and  Georgia  Railroad  wharf,  four  times,  and  from  Brunswick  to  Quarantine, 
three  times.  A  single  run  over  these  lines  covered  a  distance  of  about  12  miles,  and 
the  aggregate  lengtn  of  all  the  lines  run  was  about  32  miles. 

CUBRBKT  OBSKRVATION8. 

Current  meters  and  submerged  floats  were  both  used  in  the  determination  of  the 
velocities  and  directions  of  tidal  currents.  The  meters  having  been  repaired  since 
previous  ratings,  it  was  necessary  to  rerate  them,  and  an  excellent  place  for  this  pur- 
pose was  found  in  a  small  artifical  pond  near  the  city  of  BrunswicK.  filled  with  salt 
water  from  the  sound  by  means  of  flood  gates.  It  is  280  feet  long,  100  feet  wide,  and 
from  4  to  6  feet  deep.  The  banks  are  low,  level,  and  free  from  brush  and  trees.  A 
base  line  200  feet  long  was  laid  off  at  one  side  and  parallel  ranges  established  at  its 
ends.  A  large  bateau  was  carried  to  the  pond  and  fitted  up  in  such  a  manner  that  2 
meters  could  be  rated  at  the  same  time.  A  piece  of  scantling  wa£  lashed  across  the 
bow  of  the  boat  and  its  ends  pierced  by  vertical  holes  2.5  feet  outboard.  Iron  rods 
passing  through  these  holes,  and  held  by  washers,  carried  the  meters  at  their  lower 
ends  at  a  depth  of  about  1.5  feet  from  the  surface.  The  meters  turned  freely  on  the 
rods,  and  were  connected  in  the  usual  manner  with  the  batteries  and  electric  regis- 
ters in  the  boat.  The  boat  was  connected  by  long  bow  and  stem  lines  with  reels  at 
the  ends  of  the  pond,  by  means  of  which  she  was  hauled  forth  and  back.  The  rec- 
ord was  kept  only  during  the  forward  trip.  A  uniform  predetermined  velocity  was 
acquired  before  the  boat  reached  the  first  cut-off  range.  When  this  range  was  crossed 
the  registers  were  started  and  the  chronometer  read  to  the  nearest  half  second.  When 
the  second  range  was  reached  the  registers  were  stopped  and  the  chronometer  again 
read.  During  the  return  trip  the  meters  and  connections  were  examined  and  the 
registers  read  and  adjusted,  if  necessary.  The  velocities  during  the  trials  ranged  be- 
tween 0.6  of  a  foot  and  7.6  feet  per  second.  Uniform  velocities  during  the  several 
runs  were  maintained  by  timing  the  revolutions  of  the  reel.  In  this  manner  4  meters 
were  rated,  viz,  2  of  Buff  &  Berger's  Ellis  meters,  marked  respectively  "A"  and 
"B,"  and  2  Stackpole  propeller  meters,  marked  respectively  "1"  and  *'2."  They 
were  taken  in  various  combinations  of  two  in  order  to  cross-check  the  results.    Their 
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oonBtaiits  were  determined  graphically  by  plotting  the  individnal  results,  and  an** 
lytically  by  means  of  the  equations, 

and 

h  =  yo  —  Xoa,m  which  a  and  h  are  the  constants  in  the  equation; 

y  =  ax-{-}}; 

X = revolutions  per  second ; 

y  j:^  velocity  in  feet  per  second. 

The  resulting  values  of  the  constants  are  shown  in  the  following 
table: 


Meter. 

Number 
of  mns. 

Yaaae 
of  A. 

YalnA 
of  6. 

ElllB  A 

47 
55 
36 
20 

3.399 
3.530 
L719 
2.312 

0.102 

BUis  B 

0.081 

Stackvole,  No.  1 

0.103 

Stacknole.  No.  2 .  -  ■  ■ 

0.079 

The  floats  nsed  in  addition  to  the  meters  in  determining  velocities  and  directions 
of  currents  were  submerged  floats  made  of  open  tin  cans  about  6  inches  in  diameter 
and  8  inches  hi  eh,  connected  by  a  cord  with  a  surface  float  of  cork,  4  inches  sc^uare 
and  1  inch  thick,  carrying  a  little  staff  and  flag,  to  render  it  visible  to  a  transit  in- 
strument on  shore.  An  attempt  was  made  to  gauge  the  tidal  flow  through  the 
gorge  at  the  entrance  to  the  sound  by  using  the  meters,  but  the  great  depth  of  the' 
water  and  strength  of  the  currents  made  it  impossible,  with  the  appliances  available, 
to  get  any  satisfactory  results.  The  depths  at  the  points  occupied  were  over  80 
feet  at  mean  low  water,  and  the  bottom  was  soft  and  shifting.  The  difficulties  en- 
countered were  dragging  of  anchors,  sagging  of  the  stand  lines,  and  imperfect  in- 
sulation of  the  lead  wires,  which  became  apparent  when  great  lengths  were  re- 
quired. Submerged  floats  run  at  mid  depth  were  therefore  substi^ted  for  the 
meters  in  the  deep  water  of  the  entrance,  and  they  were  a]so  used  at  other  points 
when  it  was  too  rough  for  meter  work.  This  work  was  done  during  the  month  of 
May,  and  there  were  but  thirteen  days  on  which  observations  could  be  made, 
owing  to  the  winds  and  heavy  seas  that  prevailed  durinjg  that  period.  There  were 
in  all  thirteen  different  positions  occupied,  as  follows:  Three  on  the  cross  section  at 
the  entrance,  two  in  the  flood  channel  near  St.  Simon  Island,  one  near  the  north- 
erly slough  channel,  and  two  in  the  southerly  slough  channel  about  half  way  be- 
tween the  shore  and  the  bar;  two  at  the  bar,  and  three  in  deep  water  outside  of  the 
bar.  Entire  tides  could  not  be  observed  at  all  points,  owing  to  interruptions  of  the 
work  by  bad  weather.  The  ebb  observations  are  fairly  complete,  the  flood  observa- 
tions only  partial. 

BEBULT8.  ^       . 

The  principal  results  rendered  by  the  tidal  observations  and  leveling  have  been 
platted  BO  as  to  show,  for  each  point  at  which  observations  were  made — 
I.  Curves  of  semimenstrnal  inequality  of  times  of  hi^h  and  low  water. 
II.  Curves  of  semimenstrnal  inequality  of  heights  of  high  and  low  water. 

III.  Mean  tidal  curves. 

IV .  Lines  of  high  and  low  water. 

V.  Mean  ebb  and  flood  surface  slopes. 

In  diagrams  ni,  iv,  and  v  all  heights  are  referred  to  the  level  of  mean  low  water 
at  Ocean  Pier.  At  Ocean  Pier  the  record  of  tides  extended  over  a  period  of  about 
Ave  months,  and  the  results  are  therefore  close  approximations  to  the  true  values. 
At  the  Brunswick  and  Western  Railway  wharf,  Brunswick,  the  partial  four  months' 
record  was  combined  with  a  two  months'recorci  of  the  survey  of  Brunswick  Harbor 
in  1889.  The  results  of  the  two  periods  agree  fairly  well,  and  the  combined  means 
are  probably  quite  accurate.  At  the  other  points,  Quarantine  and  the  East  Ten* 
nessee,  Virginia  and  Georgia  Railway  wharf,  only  two  months'  records  are  availa1)le, 
and  the  results  must  therefore  be  considered  as  only  approximately  correct.  The 
correctness  of  the  Quarantine  records  is  especially  doubtful,  owing  to  the  difficulty 
experienced  in  securing  a  reliable  ^auge  reader.  These  records  give  the  aver- 
age time  of  low  water  here  as  four  minutes  later  than  low  water  at  Brunswick,  3 
miles  above,  which  is  obviously  impossible.  These  two  points  are  so  near  each  other, 
however,  that  the  times  of  low  water  are  probably  only  a  few  minutes  apart,  and  an 
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error  of  four  or  five  minntes  ia  not  too  much  to  expect  £rom  so  abort  a  period  of  not 
too  reliable  obaerrationa.  Moreover,  tbe  duration  of  atand  of  the  ildea  at  Qnaiantine 
is  exceptionally  long,  varying  from  fifteen  minntee  to  sixty  minntea,  which  renders 
it  difficult  to  determine  the  exact  times  to  assign  to  both  low  and  high  waters.  With 
respect  to  the  heights  of  high  and  low  waters  the  results  are  more  satisfactory,  and 
when  referred  to  the  level  of  mean  low  water  at  Ocean  Pier  show  a  uniform  increase 
in  the  heights  of  high  water  and  a  uniform  decrease  in  the  heights  of  low  water,  and 
a  consequent  uniform  increase  in  the  tidal  range  at  the  rate  of  about  0.1  of  a  foot 
per  mile  Arom  Ocean  Pier.  The  mean  tidal  curves  at  Ocean  Pier  and  at  Bmnswick 
were  obtained  by  combining  a  large  number  of  curves  of  actual  tides  taken  directly 
from  the  sheets  of  the  self-registering  gauges.  The  curves  were  taken  at  random 
and  their  number  was  increased  until  the  means  of  their  high  and  low  water  heights 
and  times  were  equal  to  the  means  derived  from  the  entire  number  of  observations 
available ;  the  resulting  mean  curves  are  therefore  correct  at  these  two  points  of 
each  at  least,  and  are  probably  very  nearly  so  throughout.  The  mean  tidal  curves 
at  Quarantine  and  at  the  East  Tennessee,  Virginia  and  Georgia  Railway  wharf  were 
sketched  in  through  the  plotted  positions  of  mean  high  and  low  water,  and  were 
made  to  conform  as  closely  as  possible  with  the  known  conditions  governing  them. 
From  the  mean  tidal  curves  tbe  mean  ebb  and  flood  surface  slopes  were  derived  and 

Slotted  for  each  hour  after  the  generating  lunar  transit,  as  well  as  for  the  times  of 
i^h  and  low  water  at  Ocean  Pier  and  the  East  Tennessee,  Yir^inia  and  Georgia 
Railway  wharf.  From  this  diagram  the  folio  vring  chronology  of  tidal  incidents  may 
be  derived : 
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67  = 
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Tidal  oonditlooa. 


Low  water  at  Ocean  Pier.  A  flood  slope  has  been  established  as  far  as  Bnmswiek,  above 
which  point  an  ebb  slope  ntill  exists. 

Low  water  at  East  TenncHDee,  Virginia  and  Georgia  Railway  wharf.  The  flood  slope  has  be- 
come general,  but  Is  still  very  flat  above  Brunswick. 

Flood  atopea  throughout. 


An  sbb  slope  has  been  established  as  far  as  Qnarantine,  above  which  point  the  flood  slope 

still  exists. 
High  water  at  Ocean  Pier.    The  ebb  slope  has  reached  Brunswiak,  above  which  a  alight  flood 

slope  still  exiHto. 
High  water  at  East  Tennesseei  Virginia  and  Georgia  Bailway  wharf.    Ebb  slope  thronghoat. 
Ebo  slopes  throughout. 


:;lk82>  after  the  succeeding  transit, 
is  resumed. 


Low  water  at  Ocean  Pier.    The  above  sacoeaaion  of 
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The  principal  resalts  derived  from  the  tidal  observatiouA  and  the  leveling  are 
shown  in  the  following  table: 


Helgbt  of  mMD  low  water  OD  gange 

Height  of  mean  high  water  on  gauge 

Hean  rise  and  fall ^ 

High  water,  Imii-tidalinten'-al 

Low  water,  inni- tidal  interval 

Hean  duration  of  £eU1 

Hean  duration  of  rise 

Low  water  of  ordinary  neap  tides 

High  water  of  ordinary  neap  tides 

Bange  of  ordinary  neap  tides 

Low  water  of  ordinary  spring  fides 

High  water  of  ordinary  spring  tides 

Banse  of  ordinary  spring  tides 

Highest  high  water  obsOTod 

Lowest  low  water  obaored 

Hailmnm  range 

Lowest  high  water  observed 

Highest  low  water  observed 

Hinimnm  range 

Xlevation  of  mean  low  water  referred  to  mean  low  water  at 

Ocean  Pier 

Elevation  of  mean  high  water  referred  to  mean  low  water  at 

Ocean  Pier 

Lusrease  in  tidal  range 

Increase  in  tidal  range  per  mile  firom  Ocean  Pier  ....^ 

Distance  firom  Ocean  Pier 

Time  of  low  water  after  low  water  at  Ocean  Pier 

Time  of  high  water  after  high  water  at  Ocean  Pier 

Bate  of  propagation  of  low  water 

Bate  of  propagation  of  high  water 

Bench  mark  above  local  mean  low  water 

Benchmark  above  mean  low  water.  Ocean  Pier 

Period  of  observations 


Ocean 
pier. 


i 


Feet. 
O.ll 
e.75 
6.64 

A.  911. 

7  84 
13  67 
6  23 
6  01i 
Feet. 
0.75 
6.10 
5.35 

(-)0.60 
7.33 
7.93 
8.70 

(-)2.04 

10.74 

4.80 

1.97 

2.83 


Qoaran* 
tine. 


( 


Feet. 
i>.85 
8.08 
7.23 

a.  m. 
7  55 

14  17 
622 
6  03 
FeeL 
2.00 
7.96 
6.96 
0.16 
8.88 
8.73 
9.80 
-)1.50 

11.30 
6.40 
2.60 
8.80 


Bmns- 
wick  and 
Western 

B.B. 

wharf. 


Feet. 

17.400 

17.400 

Dec.20to 

Jane  3. 


Feet. 

(-)0.04 

7.50 

7.54 

A.  m. 

8  13 

14  13 

6  00 

626 

Feet. 

0.68 

6.85 

6.17 

(— )  0. 66 

8.06 

8.71 

9.60 

(-)2.38 

11.88 

5.38 

1.86 

8.62 

(— )  0. 30 

7.24 
0.90 
0.106 
44,840 
'MifwUea. 
16| 
80  I 
2, 024  feet  per  minute. 
1, 872  feet  per  minute. 


0.00 

(-)  0. 15 

*              1 

6.64 

7.08    , 

0.00 

0.50    1 

0.00 

0.107 

u.oo 

29,000 

Minutee. 

MinuUe. 

0.00 

19| 

0.00 

21 

EaatTcA- 

nessee, 

Virffinia 

and  Geor* 

giaB.K. 

wharf. 


Feet, 

U.637 
11.481 
Har.Oto 
Apr.  25. 


FeeL 
18.511 
18. 211 
Jan.  5  to 
Har.l2. 


Feet. 

0.34 
8.05 
7.71 

A.  ni. 
8  19 

14  28 
6  09 
6  16 
Feet. 
1.00 
7.25 
6.25 
{-)  0. 36 
8.73 
9.08 

10.10 
(— )2.00 

12.10 
6.70 
1.85 
4.85 

(— )0.36 

7.35 
1.07 
0.091 
61,740 
Minutee. 
30| 
46 


Feel. 

10.202 

9.842 

Mar.  19  to 

May  10. 


CUBBBNT  HBASUBSMB1V8. 

The  volume  of  ebb  flow  was  roughly  gauged  on  a  oro88-«ect!on  at  the  entrance  to 
St.  Simon  Sound  by  the  use  of  submerged  floats  in  the  deep  portion  and  by  current 
meters  in  the  shallow  portion.  The  conditions  of  flow  are  so  difiercnt  in  these  two 
portions  of  the  cross  section  that  they  have  been  treated  sepaiately  and  the  mean 
velocity  and  discharge  computed  for  each. 

The  deep  portion  is  2,800  feet  wide  and  has  a  mazimom  depth  at  mean  low  water  of 
87  feet  and  a  mean  depth  of  58.8  feet.  The  mean  elevation  of  the  surface  above 
mean  low  water  during  ebb  flow  is  2.53  feet,  and  the  mean  cross-sectional  area  is 
175,800  square  feet.  A  maximum  mid-depth  velocity  of  3.9  feet  per  second  was  ob- 
served at  a  point  of  the  section  1,600  feet  from  St.  Simon  Island  three  hours  forty- 
four  minutes  after  high  water.    This  corresponds  to  a  maximum  velocity  of  4.4  feet 

Ser  second  under  mean  conditions  of  tidal  range,  assuming  that  the  velocities  for 
iflerent  tides  are  proportional  to  the  ranges. 

Reducing  the  observed  velocities  to  mean  conditions,  there  results  a  mean  ebb 
velocity  for  the  entire  section  of  2.044  f^pt  per  second,  and  a  consequent  mean  dis- 
charge of  369,347  cubic  feet  per  second.  The  mean  duration  of  ebb  flow  is  six  hours 
and  six  minutes,  and  the  total  discharge  during  this  period  is,  in  round  numbers, 
8,111,000,000  cubic  feet. 

On  the  shoals  between  the  deep  channel  and  Jekyl  Island  the  section  is  4,100  feet 
wide  and  does  not  exceed  3.0  feet  in  depth  at  mean  low  water,  with  a  mean  depth  of 
2.0  feet.  The  cross-sectional  area  for  mean  elevation  of  surface  during  ebb  now  is 
18,348  square  feet  and  the  mean  velocity  for  the  entire  section  is  1.4  feet  per  second, 
which  renders  a  discharge  of  25,640  cubic  feet  per  second  and  a  total  discharge  dur- 
ing the  six  hours  and  twenty-three  minutes  of  ebb  flow  of  589,000,000  cubic  feet.  The 
Aggregate  discharge  is  therefore  about  8, 700,000, 000  cubic  feet.    Unfortunately,  this  re- 
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atilt,  which  is  onl^*  approximate,  can  not  be  checked  by  computing  the  volume  of  the 
tidal  jirism  coutained  between  the  water  surfaces  that  exist  at  the  times  of  beginning 
and  ending  of  ebb  fluw  at  the  entrance,  because  the  area  of  the  tidal  basin  is  un- 
known. There  are  no  maps  available  that  include  the  upper  portions  of  Turtie 
River  and  its  branches,  ana  it  is  doubtful  whether  any  accurate  surveys  of  these 
upper  streams  have  ever  been  made.  A  partial  check  may  be  applied  by  comparing 
the  discharge  of  Brunswick  River  just  below  the  mouth  of  East  River,  as  determined 
by  gaugings  during  the  survey  of  Brunswick  Harbor  in  1889,  increased  by  the 
volume  of  the  tidal  prism  included  between  that  section  and  the  entrance  section^ 
with  the  discharge  at  the  latter  section.  In  computing  the  volume  of  the  tidal 
prism  it  has  been  divided  into  six  portions.  The  first  includes  St.  Simon  Sound, 
and  the  lower  portions  of  Brunswick  River  and  of  Frederica,  Back,  and  Mackaya 
rivers.  Its  height  is  determined  by  the  mean  readings  of  the  Ocean  Pier  gauge  at 
the  times  of  beginning  and  ending  of  ebb  flow  at  the  entrance.  The  second  is  the 
upper  part  of  Brunswick  River  to  the  cross  section  ganged  in  1889.  Its  height  is 
determined  by  the  gauge  at  Quarantine.  The  third  includes  the  upper  portions  of 
Frederica,  Back,  and  Mackays  rivers  to  an  assumed  point  of  division  between  the 
tides  of  St.  Simon  Sound  and  Altamaha  Sound.  Its  height  is  derived  from  the  tidal 
range  at  Wederica  as  given  bv  the  U.  S.  Coast  and  Geodetic  Survey.  The  volume 
included  between  high  and  low  water  lines,  the  volumes  voided  by  the  small 
branches  and  creeks,  and  the  overflow  of  the  marshes  at  high  water  constitute  the 
other  three  portions  of  the  prism.  The  last  two  are  very  uncertain,  and  have  been 
simply  estimated  as  closely  as  possible.  The  salt  marshes  have  an  area  of  from  20  to 
25  square  miles,  and  are  partially  overflowed  at  high  water  to  a  depth,  of  from  5  to  10 
inches.  Supposing  the  entire  marsh  area,  of  say  20  square  miles,  to  be  covered  to 
an  average  depth  of  6  inches,  there  would  result  a  volume  of  over  275,000,000 
cubic  feet;  250,000,000  has  been  assumed  as  a  fair  estimate.  The  numerous  small 
branches  and  creeks  that  wind  through  the  marshes  will  probably  render  a  volume 
of  about  150,000,000  cubic  feet.  The  mean  ebb  discharge  at  the  Brunswick  River 
section  was  found  in  1889  to  be  approximately  3,410,OW),000  cubic  feet.  We  have, 
therefore,  as  an  approximate  estimate  the  following  quantities  to  consider : 


Tidal  priam. 

Area. 

Height. 

Volttioe. 

* 
St.  Simou  Soand 

Square  feet, 
223,027.000 
167,270,000 
209,088,000 

Feet, 
6.5 

7.0 
7.0 

OubiefeeL 
1.450.000  000 

Bruimwick  River 

1. 171  000  QQO 

Frederica,  Back,  and  MackayH  rivers 

1,461,000.000 

72,000,000 

150  000.000 

Between  biirh  and  low  water  lines 

Rmall  brancbe**,  estiniated 

Ov#rr^ow^ TQamb, estiniated  r-.-. ,,-,- .r -, r^ r- 

250,000,000 

Total 

4,507,000.000 
3,410,000,000 

Diflcharire  at  Brunswick  River  section 

Total 

7,017,000,000 

1 

1 

Comnare  with  discharee  at  entrance 

8,700,000,000 

i 

There  is  thus  shown  to  be  an  excess  in  the  gauged  discharge  at  the  entrance  over 
the  computed  discharge  of  nearly  6  per  cent. ;  and  it  may  be  added  that  the  com- 
puted volume  of  the  tidal  prism  has  not  been  corrected  for  the  flood  flow  that  con- 
tinues at  the  upper  section  a  few  minutes  after  the  beginning  of  the  ebb  at  the 
lower,  or  for  the  ebb  flow  that  continues  at  the  upper  section  a  few  minutes  after 
the  cessation  of  the  same  at  the  lower.  This  correction  would  be  comparatively 
small,  but  it  wonld  slightly  increase  the  discrepancy  shown  above,  which  must  there- 
lore  be  attributed  to  inaccuracies  in  the  observations  and  insufficiency  in  the  data 
used  in  computing  the  volume  of  the  tidal  prism.  All  that  can  be  stated  with  cer- 
tainty is,  that  the  total  ebb  discharge  at  the  entnuiceis  in  the  neighborhood  of  8,500,- 
000,000  cubic  feet,  with  a  mean  ebb  velocity  in  the  deep  water  of  about  2.0  feet  per 
second,  and  on  the  shoals  of  about  1.4  feet  per  second.  There  is  ordinarily  but  little 
fresh  water  that  finds  its  way  to  the  sea  through  the  entrance  to  St.  Simon  Sound, 
and  the  volume  of  flood  inflow  is  therefore  about  the  same  as  that  of  the  ebb  dis- 
charge. The  mean  elevation  of  the  surface  during  flood  is,  however,  1.2  feet  higher 
than  during  ebb,  which  slightly  increases  the  cross  sectional  area  and  diminishes 
proportionally  the  mean  velocity.  The  duration  of  flood  flow  is  also  fifteen  minutes 
longer  than  that  of  ebb  flow,  which  further  decreases  the  mean  flood  velocities  to 
1.08  feet  per  second  for  the  deep  portion  of  the  cross  section  and  to  1.16  feet  per 
second  for  the  shoal  portion.    It  has  been  rex>orted  that  during  very  high  freshets  in 
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the  Altamaha  River,  a  considerable  Tolume  of  fresh  water  finjds  Its  way  across  the 
low  lands  to  the  upper  Turtle  River  and  thence  reaches  the  sea  through  the  St.  Simon 
entrance.  Furthermore,  during  the  freshet  of  February  and  March,  1891^  some  of 
the  Altamaha  discharge  took  place  through  Frederioa,  Mackays,  and  Back  rivers  into 
St.  Simon  Sound  and  the  sea,  as  was  shown  by  the  reddish  color  of  the  water  that 
offcen  extended  several  miles  into  the  sea  at  low  water.  There  is,  therefore,  at  times 
some  fresh -water  discharge  at  the  St.  Simon  entrance,  but  owing  to  its  infrequency 
and  comparatively  small  amount,  it  can  have  no  appreciable  effect  on  the  mean  con- 
dition of  tidal  flow,  nor  on  the  formation  of  the  snoals  and  bar. 

The  results  of  the  current  observations  in  the  outer  main  channel,  in  the  lateral 
slough  and  flood  channels,  on  the  bar,  and  in  deep  water  beyond  the  bar  are  shown  on 
the  map  of  this  survey  by  means  of  arrow-pointed  lines,  the  directions  and  lengths  of 
which  represent  respectively  the  directions  and  velocities  of  the  currents  at  each 
hour  after  slack  water  at  the  point  considered.  Velocities  are  shown  on  a  scale  of 
1  inch  equal  to  1  foot  per  second.  These  lines  show  that  a  large  volume  of  the  eBb 
flow  is  diverted  toward  the  north  through  the  flood  channel  close  to  St.  Simon 
Island,  and  that  farther  from  shore  and  just  inside  the  bar  the  greatest  diversion  of* 
the  currents  is  toward  south  through  a  slough  channel,  the  capacity  of  which  is 
nearly  equal  to  that  of  the  main  channel  across  the  bar.  They  snow  also  that  the 
ebb  currents  in  deep  water  beyond  the  bar  have  a  decided  southerly  tendency  even 
when  the  wind  is  in  the  southeast,  as  it  was  when  observations  were  made  at  posi- 
tion No.  4.  Flood  current  directions  in  this  region,  on  the  contrary,  have  no  northerly 
tendency,  but  follow  closely  the  direction  of  the  main  channel,  and  even  show  a 
slight  inclination  to  the  south.  It  seems  probable,  therefore,  that  there  is  an  offshore 
littoral  current  having  a  southerly  direction  along  the  coast,  and  this  conclusion  is 
strengthened  by  the  met  that  pieces  of  wreckage  that  Were  barely  awash,  and  on 
which  therefore  the  wind  could  have  little  effect,  have  drifted  from  Doboy  Sound 
south  to  St.  Simon  Sound  on  several  occasions. 

An  examination  of  the  outer  channels  to  the  sea,  from  the  sounds  along  the  coast 
in  this  vicinity,  shows  that  they  are  all  deflected  toward  the  south,  which  circum- 
stance is  a  farther  indication  of  the  existence  of  an  offshore  southerly  current. 

GHARACTUR  OF  BOTTOM  MATERIAL. 

Samples  of  the  bottom  were  obtained  at  various  points  and  their  constituents  were 
found  to  be  as  follows :  In  the  deep  water  of  the  entrance,  opposite  the  Ocean  Pier, 
the  bottom  in  midchannel  is  composed  of  about  60  per  cent  or  coarse  white  sand,  40 
per  cent  of  coarsely  broken  shell,  and  10  per  cent  of  fine  gravel.  At  the  northern 
side  of  the  channel  there  were  found  about  90  per  cent  of  grayish  medium  sand  and 
small  quantities  of  blue  mud  and  fine  shell.  On  the  southern  side  there  were  found 
about  50  per  cent  of  eoarse  white  sand,  50  per  cent  of  broken  shell,  and  traces  of  flue 
gravel  and  coarse  shell.  On  the  bar  proper  the  bottom  is  composed  of  about  70  per 
cent  of  fine  grayish  sand  and  30  per  cent  of  broken  shell.  There  is  a  layer  of  this 
material  3  or  4  feet  thick,  under  which  is  found  a  smooth,  sticky,  bluish  mud.  At 
the  bell  buoy  there  is  found  a  coarse  white  sand,  containing  about  5  per  cent  of 
broken  shell.  Over  a  considerable  area  east  of  the  bell  buoy  the  bottom  is  composed 
of  sticky,  dark-blue  mud,  with  traces  of  sand  on  its  surface.  This  same  materi:il 
was  shown  by  the  lead  during  soundings  to  be  present  over  other  large  areas,  nota- 
bly in  the  deep  channel  inside  of  the  bar,  in  the  southerly  slough  channel,  and  at  the 
back  of  the  north  shoals.  Fifteen  huudred  feet  east  of  the  bell  buoy  the  bottom  is 
of  fine  gray  sand,  with  traces  of  mud  and  broken  shell.  Midway  between  the  bell 
buoy  and  the  sea  buoy  there  is  a  coarse  white  sand,  containing  about  20  per  cent  of 
small  broken  shell.  At  the  sea  buoy  there  is  found  a  mixture  of  about  80  per  cent  of 
fine  gray  sand  and  15  per  cent  of  fine  shell,  with  traces  of  brownish  mud. 

WINDS  AND  STORMS. 

Records  of  the  directions  and  velocities  of  tie  winds  at  St.  Simon  entrance  were 
obtained  from  the  reports  of  the  light-keeper  at  St.  Simon  light-house.  These  cover 
a  period  of  three  and  one-half  years,  beginning  Janu|u:y,  18^,  and  from  them  have 
been  compiled  the  following  tables: 
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TFind  movemetU, 


Number  of  days. 

Belatlve  force  (miles  per  hour). 

Month. 

1 

N. 

NE. 

6.7 

0.7 

SE. 
3.0 

S. 
0 

sw. 

5.0 

W. 

5.5 

MW. 

7.7 

Calm.* 

• 

N. 
6 

'NE. 

• 

41 

E. 

SE. 

S. 

SW. 

W. 

NW. 

Jan 

1.2 

3.0 

18 

0 

19 

29 

as 

Feb 

1.0 

4.0 

0.2 

3.2 

0 

7.2 

4.7 

4.5 

3 

43 

2.0 

14 

0 

29 

2S 

29 

Mar 

0.7 

7.0 

0.2 

2.7 

0 

5.7 

4,7 

8.2 

2 

51 

1.0 

14 

0 

34 

19 

49 

Apr 

2.0 

6.7 

1. 0     5. 2 

0 

0.0 

3.7 

3.0 

7 

47 

3.0 

30 

0 

24 

24 

19 

May 

0.5 

3.7 

2.0     5.5 

0  ,10.5 

4.2 

3.2 

1 

22 

6.0 

29 

0 

47 

12 

9 

June 

0.5 

3.5     0.7-1  6.7 

0  ill.O 

5.0 

1.7 

1 

13 

2.5 

36 

0 

85 

18 

7 

July 

0.2 

4.0 

0.7  1  5.2 

0    14.0 

4.2 

2.5 

1 

27 

1.6 

25 

0 

46 

17 

4 

Aug 

Sept 

0.6 

6.3 

1. 3     6. 0 

0 

8.6 

3.6 

1.6 

2 

85 

4.0 

32 

0 

30 

9 

« 

2.0 

6.6 

2. 3     5. 3 

0 

6.6 

4.6 

2.0 

8 

38 

11.0 

22 

0 

21 

18 

8 

Oct 

1.0 
1.0 

5.6 
12.0 

0. 6     2. 3 
0. 0     2. 0 

0 
0 

4.0 
2.6 

7.6 
2.6 

8.0 
8.6 

2 

3 

22 

63 

2.0 

1.0 

16 
10 

0 
0 

19 
13 

41 
13 

99 

Nov 

41 

Dec 

2.3 

6.6 

0.6     2.3 

0 

1.3 

6.3 

10.0 

13 
39 

33 

2.0 

17 

0 

6 

27 

M 

Total... 

13.0 

72.7 

10.3  49.4 

0 

82.5 

56.4 

6L0 

20.0 

436  3S0 

263 

0 

322 

2S2 

901 

*  Or  light  variable  wind. 
Wind  movement  during  <me  year. 


Wind  blows  fhnn~ 


North 

Northeast. 

Bast 

Soatheast . 

South 

Southwest 

West 

Northwest 
Calm 


Number 
of  days. 


13.0 
72.7 
10.3 
49,4 
0.2 
82.5 
56.4 
61.0 
20.0 


365.0 


Percent 


.036 
.200 
.029 
.135 
.001 
.226 
.154 
.167 
.055 


LOOO 


Average 

rate 

(miles  i)er 

hour). 


3.0 
6.0 
8.8 
5.3 
0.0 
3.9 
4.5 
5.0 
0.0 


Relative 

effect 

(number 

of days  X 

miles  per 

hour). 


89 
486 

39 
263 

00 
322 
252 
301 

00 


1,652 


Percent. 


.204 
.0*24 
.159 
.000 
.195 
.153 
.182 
.000 


1.000 


Maximum  velocities. 


Date. 

Direction. 

Velocity 

(mile« 

per  hour). 

Duration 
(hours). 

Date. 

Direction. 

Velocity 

(miles 

pwhonr). 

Dnratton 
(hours). 

Mar..  1888 

SW 

SE 

W 

SE 

NE 

NE 

.30 
30 
25 
30 
30 
25 

24 
24 

8 

8 

24 

8 

Apr.,  1890 

NB 

NE 

SE 

SE 

NW.... 
W 

25 
25 
25 
25 
25 
30 

16 

Do 

48 

Aur..  1889 -. 

May,  1890 

8 

Sent..  1889 

Oct..  1890 

8 

Jan.,  1890 

Dec..  1890 

8 

Mar ,  1890    

Feb.,  1881 

8 

Northeast,  east,  and  soatheast  winds  are  on  shore  and  have  the  greatest  effect  on 
the  shoals  and  shore  line.  North  and  south  winds  are  approximately  parallel  to  the 
shore  line,  hut  still  have  some  effect  in  moving  the  sands.  Southwest^  west,  and 
northwest  winds  are  offshore  and  can  have  hut  little  effect  in  wave  action,  except 
within  the  entrance.  They  do,  however,  sweep  large  quantities  of  sand  that  have 
heen  heaped  up  on  the  sand  dunes  by  the  onshore  winds  hack  into  the  sea.  It  may 
be  seen  from  the  foregoing  tables  that  the  prevailing  direction  of  the  onshore  windjs 
is  northeasterly^  20  per  cent  of  all  the  winds  being  from  this  direction.  Their  av- 
erage velocity  is  also  greater  than  that  in  any  other  direction,  which  gives  to  them 
a  relative  effect  eaual  to  26^  per  cent  of  the  whole.  The  winds  that  produce  a 
southerly  motion  or  sand  along  the  coast,  viz,  north  and  northeast  winds,  ooour  on 
an  average  86  days  in  one  year  and  have  a  relative  effect  of.  29  per  cent.  South  and 
southeast  winds,  which  produce  a  northerly  movement  of  the  sands,  ooour  on  50 
days,  with  a  relative  effect  of  16  per  cent;  and  easterly  winds,  which  probably  pro- 
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dace  an  inward  movement  of  sand  toward  the  entrance  from  both  sides,  oconr  on  10 
days,  with  a  relative  effect  ec^ual  to  abont  2^  per  cent  of  the  whole.  The  resaltant 
direction  of  the  wind-wave  forces  is  therefore  toward  the  south,  and  the  positions 
and  forms  of  the  outlying  shoals  are  each  as  would  be  expected  with  a  southerly 
movement  of  the  sand  along  the  coast.  Northeast  winds  are  most  frequent  during 
the  fall  and  winter  months ;  southeast  winds  are  most  frequent  during  the  summer 
months.  Heavy  gales  are  of  rare  oecurrence.  Their  prevailing  directions  during  the 
past  four  years  have  been  southeast  and  northeast.  The  northeast  gales  are  gener- 
ally of  longer  duration  than  those  from  other  directiona. 

MAPS  ANB  DIAGRAMS. 

The  map  of  this  survey  has  been  nolyconically  projected  on  a  scale  of  1:9,600,  the 
area  covered  being  too  large  to  be  conveniently  plotted  on  the  usual  scale  of 
1 :4,800.  This  map  shows  all  the  soundings  taken,  together  with  the  6, 12, 15, 18,  and 
24-ioot  curves  of  equal  depth^  the  shore  Ilnee  as  they  existed  in  January  and  May, 
1891,  the  principal  topographical  features  near  the  snore,  the  triangulation  points, 
and  the  directions  and  velocities  of  observed  currents.  An  index  map  has  also 
been  prepared  on  a  scale  of  1 :19,200,  on  which  the  15,  18,  and  24-foot  areaa  have 
been  shaded  to  different  intensities,  to  show  ^aphically  the  varying  depths.  A 
sketch  of  Brunswick  Harbor  is  submitted,  showing  the  positions  of  tide  gauges  and 
bench  marks,  with  the  elevations  of  the  latter.  The  principal  tidal  conditions  are 
shown  graphically  by  a  series  of  diagrams  in  five  sheets,  and  a  nixth  sheet  shows 
the  cross  section  at  the  entrance,  witii  mean  velocity  curves  and  mean  discharge. 

I  wish  here  to  state  that  in  the  execution  of  this  survey  valuable  assistance  was 
rendered  bv  Mr.  M.  P.  Paret,  assistant  engineer. 

During  the  progress  of  the  survey  I  received  from  you  the  following  letter: 

United  States  Engineer  Office, 

Savannah,  Oa.,  January  £2, 189U 

Sir  :  So  far  as  I  have  been  able  to  ascertain  pilots  report  that  anchors  do  not  hold 
so  well  on  the  flood  as  on  the  ebb  tide  on  the  ocean  bars  in  this  locality.  Two  ex- 
planations are  offered  by  them :  One,  that  the  incoming  tide  beat«  down  the  sand 
and  makes  the  bars  harder ;  the  other,  that  the  sand  during  flood  tide  is  *'  alive,"  and 
that  the  continual  drifting  in  this  manner  renders  it  difficult  for  the  anchors  to  hold. 
I  should  be  glad  if  you  woald  look  into  this  matter  as  far  a^  possible  in  conneo- 
tion  with  the  survey  now  in  progress  under  your  charge. 
Very  respectfully,  your  obedient  servant, 

O.  M.  Carter, 
Fir%i  lAeuU.,  Corps  of  Engineen,- 
Lieut.  Thos.  H.  Rees, 

Corps  of  Engineers,  U.S.A. 

In  accordance  with  these  instructions  considerable  investigation  and  study  were 
given  to  this  subject  and  no  evidence  could  be  found  upholding  the  former  of  the 
above  hypotheses.  On  the  contrary,  everything  tended  to  prove  the  correctness  of 
the  second  explanation.  By  wading  along  the  beach  or  on  the  shoals  during  low 
water  it  was  found  that  while  the  ebb  currents  continued  the  bottom  was  firm  and 
compact  and  it  was  impossible  to  force  even  the  flat  blade  of  an  oar  into  the  sand 
more  than  an  inch  or  two.  As  soon,  however,  as  flood  currents  were  established 
the  bottom  became  soft  and  loosened,  the  feet  would  sink  into  the  sand,  which 
seemed  to  be  washed  away  from  around  them  and  the  slightest  motion  would  throw 
the  sand  into  suspension.  An  oar  could  now  be  forced  some  distance  into  the 
bottom.  While  some  experiments  with  dynamite,  with  a  view  to  deepening  the 
bar,  were  being  carried  on  by  the  city  of  Brunswick  during  the  months  of  July  and 
August  last,  the  diver  who  was  employed  in  sinking  the  charges  was  questioned  in 
regard  to  the  character  of  the  bottom  during  ebb  and  flood  tides,  and  he  stated  that 
during  the  ebb  the  bottom  was  hard  and  smooth,  but  on  a  flood  tide  the  sand  was 
''alive"  and  the  bottom  soft  and  shifting.  And  further,  that  during  ebb  tide  the 
water  was  generally  clear,  unless  "roiled"  by  stormy  weather,  so  that  he  was  able 
to  see  quite  distinctly ;  while  during  flood  tide  the  water  was  always  so  turbid  that 
he  was  in  total  darkness  at  the  bottom  and  could  see  nothing.  He  also  stated  that 
he  had  found  these  same  conditions  to  exist  at  all  the  sandy  narbors  of  the  Atlantic 
coast  where  he  had  been  employed  in  diving.  The  consensus  of  opinion  among  the 
pilots  of  Brunswick  Harbor  was  that  the  bottom  was  "aUve"  during  flood  tide  and 
nard  and  firm  during  the  ebb,  and  my  own  observations  during  the  progress  of  this 
survey  lead  me  to  the  same  conclusion. 

The  existence  of  this  difference  in  the  condition  of  the  sea  bottom  near  shore 
flaring  ebb  and  floo4  tides  being  established,  it  is  natural  to  seek  some  explanation 
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for  BO  singular  and  important  a  phenomenon;  and  a  possible  one  is  fonnd  in  the 
difference  of  hydranlic  levels  that  is  malntaineid  by  the  tidal  wave  as  it  approaches 
the  shore.  During  flood  tide  the  greater  elevation  of  surface  exists  out  at  sea  and 
the  water  flows  in  toward  the  region  of  lesser  height  near  shore,  not  only  over  the 
bottom,  but  it  seeks  also  to  find  a  way  through  the  saturated  sands  and  mud  of  the 
bottom,  and  on  emerging  from  them  it  lifts  and  stirs  the  sand,  producing  the  con- 
dition known  as. "  live  sand."  As  the  reverse  slope  of  the  tidal  wave  approaches  the 
shore  the  lesser  elevation  of  surface  exists  out  at  sea  and  ebb  currents  are  estab- 
lished, the  seaward  flow  taking  place  not  only  over  the  sands  but  seeking  also  to 
penetrate  them,  and  this  tendency  of  the  water  to  flow  into  the  sand  near  the  shore 
compacts  and  hardens  it,  thus  producing  the  condition  described  as  existing  during 
ebb  tide. 

Whether  this  is  the  correct  explanation  or  not  it  can  not  be  doubted  that  the  con- 
dition of  '<  Uve  sand"  attendant  on  the  flooding  of  the  tide  must  exercise  a  marked 
influence  on  the  resultant  direction  of  sand  transportation  by  the  tidal  currents.  It 
may  in  part  be  the  cause  of  the  eradual  shoaling  that  is  taking  place  on  the  outer 
bars  and  shoals  at  nearly  all  of  the  South  Atlantic  harbors  where  the  conditions  are 
not  complicated  by  ftesh-water  flow. 

^  This  subject  seems  to  the  writer  to  be  one  deserving  of  more  thorough  investiga- 
tion and  study  than  has  been  accorded  it  in  the  past,  with  the  possible  result  of 
throwing  more  light  on  the  nature  of  the  forces  that  control  the  formation  of  our 
harbor  entrances. 

DESCRIPTION. 

Brunswick  Harbor  is  one  of  the  many  deep  and  irregular  Indentations  of  the  coast 
that  exist  near  the  apex  of  the  reentrant  angle  formed  by  the  shore  line  of  tlie  South 
Atlantic  between  Cape  Hatteras  and  Cape  Canaveral.  It  comprises  St.  Simon 
Sound,  Brunswick  River,  and  the  lower  portions  of  Turtle  and  East  rivers.  The 
entrance  to  St.  Simon  Sound  is  about  one  statute  mile  in  width  and  lies  between  St. 
Simon  Island  on  the  north  and  Jekyl  Island  on  the  south.  Just  within  the  en- 
hance the  sound  branches  into  two  main  arms  extending  toward  the  north  and  south. 
The  northern  ann  divides  immediately  into  three  branches,  viz,  Frederica  River, 
Mackays  River,  and  Back  River,  which  continue  in  a  northerly  direction  and  open 
into  Altamaha  Sound.  The  southern  main  arm  of  the  sound  is  called  Brunswick 
Kiver.  It  turns  to  the  west  and  northwest  and  branches  into  East  River  and  Turtle 
r*.^®^;;,®^  ^'^^  .^*^™1''  ^^  ^**ich  is  situated  the  city  of  Brunswick.  East  River  re- 
joins Turtle  River  about  3  miles  above  its  lower  mouth. 

In  the  lower  harbor  thereis  an  anchorage  area  with  depths  exceeding  20  feet  at 
S^^'' ^"^75X^5  *"!  *'''*'')  ^'^.  *^^*'  ^^^^^  addition  to  this,  low-water  depths  of 
S^awinv  rjl  I  ^^  ^'''^''^^1?  T°^l«  ^^®'  ^o'  a  distance  of  about  6  mUei  above 
Bninswick  Tho  total  area  of  the  harbor  is  about  20  square  miles.  There  is  a  chan- 
nel exceedmg  20  feet  in  depth  at  mean  low  water  from  the  lower  mouth  of  Ea«t 
River  nearly  to  the  bar. 

^\*^?J5^'^®  between  St.  Simon  Island  and  Jekyl  Island  there  are  in  the  north- 

?^t      ^T^^^hiL^S^i^^f^'fi?^-^  i*^*  **  l^^^i"^  ^^^  ^**«^'  »^d  »  ^^  depth  of  58  8 
feet.    The  southern  half  of  the  entrance  is  almost  completely  choked  up  by  a  shoal 

extending  from  the  northern  end  of  Jekyl  Island  and  rising  neariyto  the  level  of 

mean  low  water     It  is  indeed  completely  bare  at  low  watir  of  sp^^ 

deep  water  at  the  entrance  is  prolonired  seaward  nearl v  in  «.  «f^Si;+  i^'-.    i.«t 

dentation  in  the^4,r  wSs  fS.l^urt«  over  a  ^^*  f"  *iS  bar^ making  .Tin- 
cnrve  crosses  the  month  of  this  deen  ll^V*  »**l    ?*^®  "?  length.    The  onter  24-foot 
thuB  formed  a  sort  of  roadsW  bItwC  th«  ™^^^"1*°?  ^'^"^  tendency.    There  is 
The  shoals  north  of  the  deoninnAr^^  the  outer  shoals  beyond  the  bar. 

•teep  Blope  on  the  inneSsid^^wWch&^tw'^.iH  »*?*'»  1"*»1^««'.  1»*^«  »  ^^ 
gentle  slope  on  the  northern  iide,  r«»o&i  d«nt..°-f/1l  *^°*J»  ^  *^''  «iM>a«>l  and  i 
^^t.  '  '«»«'»>»«  a  depth  of  15  feet  about  a  mUe  from  the 

Close  to  St.  Simon  Island  n  tinnA  _i..       < 
OxoaiB  to  the  deeper  water  beyond  them  and  h^t^l^  feet  in  depth  cuts  across  the 
.  tendency  toward  the  formation  of  another  wJ.L^  *^'*  ''»'  *»^«'«  ««>«»•  *»  »>• 
sonth  BUoato  We  very  gentle  inner  and  outer  ZtiS  .  5*^  **'"^  *"»«  *•»»»»«•     Th  • 
e^teud^gmdeed  to  the  deep  ^^^''t^' ^Zr^L^^U^l^' i,:^'^^^^ 


APPENDIX  N — REPORT  OF  CAPTAIN  CARTER.      1343 

Sound.  There  is  a  secondary  channel  havine  nearly  an  eqnal  capacity  with  the 
main  channel,  that  branches  from  the  latter  half  a  mile  inside  the  bar  and  cuts 
through  the  south  shoals  in  a  southerly  and  southeasterly  direction.  The  inner  and 
outer  15-foot  ouryes  on  this  line  are  about  2,800  feet  apart.  Between  this  and  the 
main  channel  are  shoals  that  in  places  do  not  exceed  6  or  7  feet  in  depth  at  low 
water.  They  extend  farther  seaward  than  do  the  northern  shoals  and,  together 
with  the  inner  south  shoals,  are  called  the  south  breakers.  The  crest  of  the  bar  is 
4  miles  from  the  shore  of  St.  Simon  Island.  The  12-foot  curve  of  the  north  shoals 
extends  seaward  nearly  a  mile. beyond  the  bar,  and  that  of  the  south  shoals  extends 
about  1^  miles  beyond  that  point,  while  between  them  is  the  deep  water  of  the  outer 
roads. 

COKTROLUNG  FORGES  Am>  MOYEMiCNT  OF  SA17D. 

Sufficient  eyidence  has  been  presented  in  the  foregoing  pages  of  this  report  to  show 
that  the  resultant  direction  or  the  forces  that  move  the  sand  and  mold  the  shoals  is 
toward  the  south.  About  one-half  of  all  the  winds  are  onshore  winds,  and  of  the 
latter,  those  that  produce  a  southerly  movement  of  sand,  are  to  those  producing  a 
northerly  movement  in  the  proportion  of  29  to  16.  Moreover,  the  storms  of  greatest 
force  and  longest  duration  are  from  the  northeast,  and  the  probable  eidstence  of  an 
offshore  southerly  current  has  been  shown.  An  examination  of  the  various  harbor 
entrances  in  this  vicinity  shows  in  each  case  a  southerly  deflectfon  of  the  outer  por- 
tion  of  the  main  channel,  a  long  and  narrow  shoal  bordering  the  channel  on  the 
north,  with  abrupt  slopes  on  the  inner  side  and  a  flatter  slope  on  the  outer  side,  and 
a  wide-spreading  shoal  south  of  <the  channel  extending  to  the  deep  pocket  behind 
the  northern  shoals  of  the  next  entrance  toward  the  south.  A  swash  or  flood  chan- 
nel generally  exists  close  to  shore,  from  the  deep  water  behind  the  northern  shoals 
to  the  inner  main  channel. 

These  conditions  indicate  that  the  sand  carried  by  the  waves  and  the  flood  cur- 
rente  into  the  inner  channel  is  picked  up  by  the  more  concentrated  ebb  flow  and 
borne  seaward.  The  dispersion  of  the  currents  toward  the  north  and  south  dis- 
tributes some  of  the  suspended  material  over  the  north  and  soul^  shoals,  and  the 
remainder  is  carried  toward  the  bar,  where  the  currents  have  become  so  weakened 
by  dispersion  that  they  are  compelled  to  drop  much  of  their  load,  and  thus  the  bar  is 
formed. 

The  material  carried  over  the  north  shoals  is  met  by  the  general  southerly  tend- 
ency of  the  drift,  so  that  it  is  deposited  close  to  the  channel  in  the  form  of  a  long 
and  narrow  shoal.  That  which  is  borne  to  the  south,  on  the  contrary,  is  urged  on  by 
the  southerly  drift,  and  scattered  widely,  forming  the  broad  expanse  of  the  south 
shoals. 

These  movements  probably  take  place  little  by  little,  and  with  many  steps  back- 
ward, but  the  general  movement  of  sand  is  believed  to  be  in  the  directions  indi- 
cat'Cd. 

CHARACTER  OF  BAR  AXD  CHANGES. 

The  material  of  the  surface  of  the  bar  consists  of  about  70  per  cent  of  medium 
gray  sand  and  30  ^er  cent  of  broken  shell,  with  traces  of  fine  gravel,  or  rather  of 
a  coarser  sand.  This  material  is  onlv  3  or  4  feet  in  thickness  and  beneath  it  is  found 
a  dark  blue  sticky  mud,  the  depth  of  which  is  unknown,  but  is  probably  very  great. 
This  mud  is  similar  in  character  to  the  marsh  mud  that  covers  extensive  areas  on 
shore.  When  freshly  brought  to  the  surface  it  has  a  strong  sulphurous  smell,  which 
it  gradually  loses  by  exposure  to  the  air.  As  it  dries  it  turns  to  a  light  slaty  color 
and  hardens.    While  under  water  it  is  very  soft  and  easily  eroded. 

A  comparison  of  the  present  survey  with  an  examination  of  the  bar  made  in  May, 
1887,  by  Lieut.  J.  E.  Pillsbury,  U.  S.  Navy,  of  the  U.  8.  Coast  and  Geodetic  Survey, 
shows  that  the  inner  6, 12,  and  18  foot  contours  of  the  north  breakers,  just  inside  the 
bar,  have  moved  to  the  south  from  150  to  200  feet ;  that  the  inner  area  inclosed  by 
the  18-foot  curve  has  widened  and  moved  to  the  south,  and  that  the  outer  18-foot 
area  has  also  moved  to  the  south.  There  has  been  no  seaward  or  shoreward  move- 
ment of  these  18-foot  curves  during  the  intervening  period.  There  has,  however, 
been  a  movement  toward  the  bar  of  the  12-foot  curve  of  the  north  breakers,  which 
has  practically  closed  the  old  north  channel,  in  which  there  was  a  depth  of  14  feet 
in  1^17.  A  general  shoaling  toward  the  north  and  deepening  toward  the  south  of 
the  bar  channel  has  taken  place,  moving  the  channel  about  half  a  mile  south  of  its 
former  position,  so  that  instead  of  making  a  wide  d<^toar  to  the  north  the  present 
channel  curves  slightly  to  the  south,  but  resumes  its  former  position  beyond  the  bar. 

A  survey  made  in  the  year  1856  shows  that  there  was  then  a  depth  on  the  bar  at 
low*  water  of  15  feet.  A  shoaling  of  about  2  feet  has,  therefore,  taken  place  since 
tliat  time.    The  deep  pocket  inside  of  the  bf^r  has  also  shoaled  to  some  extent.    The 
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ontei  deep  pocket  beyond  the  bar  was  formerly  incloeed  by  the  18-foot  curve,  with  a 
second  18-foot  enrve  on  the  seaward  slope.  This  region  has  deepened  so  that  there 
is  now  not  less  than  19.5  feet  between  the  bar  and  deep  water  at  sea. 

Early  charts  ^ow  the  6-foot  onrve  to  have  been  continnons  aroond  the  north 
breakers.  This  carve  is  now  broken  throagh  by  a  slongh  channel  that  crosses  the 
shoals  at  a  point  midway  between  the  shore  and  the  bar,  with  depths  of  from  7  t-o  9 
feet,  and  the  southern  slope  of  the  shoals  is  deeply  indented  by  the  12-foot  curve. 
The  flood  channel  near  St.  Simon  Island  has  deepened  slightly.  No  marked  changes 
have  ti^en  place  on  the  south  shoals. 

COMMERCX. 

No  additional  data  concerning  the  commerce  of  the  port  of  Brunswick  has  been 
collected  since  your  report  thereon  to  the  Chief  of  Engineers  for  the  year  1891  wa« 
submitted.  I  can  not  hope  to  present  any  more  fully  and  forcibly  than  is  there  pre- 
sented the  commercial  importance  of  Brunswick  Harbor,  audi  have,  therefore,  taken 
the  liberty  of  inserting  that  report  herein,  adding  such  comments  as  seem  pertinent 
with  relation  to  the  improvement  of  the  outer  bar. 

''Previous  to  the  year  1871  the  city  of  Brunswick  was  of  slight  commercial  im- 
portance, the  value  of  the  exports  for  that  year  beins  less  than  $500,000.  In  1875 
the  value  of  the  total  exports  had  increased  to  $639,000.  From  that  year  up  to  the 
present,  and  esi>ecially  since  1880,  the  importance  of  the  city  of  Brunswick  has  in- 
creased with  remarkable  rapidity,  and  tois  rapid  growth  has  been  healthy  and 
steady,  with  the  exception  of  the  year  1889,  when  tne  business  of  the  port  showed 
an  increase  of  50  i>er  cent  over  that  of  the  year  immediately  preceding- 

"In  1880  the  population  of  Brunswick  was  2,891;  it  is  now  estimated  at  12,000, 
and  is  still  growing  at  the  same  rate.  Taxable  property  has  increased  in  value  from 
$1,900,000  in  1880  to  $6,000,000  in  1890.  The  naval-stores  business  did  not  begin  here 
until  1875,  but  now  there  is  a  yearly  business  of  more  than  $1,000,000.  During  tiie 
same  period  the  lumber  business  shows  an  enormous  increase.  The  supply  of  yellow 
pine  timber  is  within  easy  reach  of  this  port,  and  is  practically  inexhaustible. 
White  oak,  ash,  cypress,  hard  woods,  American  mahogany,  and  live  oak  are  acces- 
sible within  short  distances,  and  aU  other  classes  of  hard  woods  are  attainable  in 
unlimited  quantities  from  Alabama,  Tennessee,  and  north  Georgia.  In  1880  there 
were  shipped  from  this  port  37,000,000  feet  of  lumber;  in  1890  the  shipments  of 
lumber  amounted  to  191,141,000  feet,  valued  at  $1,914,145.  These  figures  show  an 
increase  of  about  75  per  cent  in  the  amount  shipped,  and  the  values  given  show  a 
decrease  in  the  price  per  thousand  feet.  Lumber  was  at  ooe  time  the  chief  export 
of  Brunswick,  but  cotton  now  holds  that  place.  The  exports  of  this  staple  during 
the  season  of  1884-'85  amounted  to  but  4,000  bales.  Since  then  the  exports  of  this 
article  have  increased  wonderfully,  and  187,446  bales,  valued  at  $8,^,942,  were 
shipped  during  the  season  of  1889-^90. 

'^Two  railroads,  the  East  Tennessee,  Virginia  and  Georgia  and  the  Brunswick  and 
'Western,  terminate  here,  the  former  reaching,  with  its  connections,  the  North  and 
Northwest,  and  the  latter  extending  across  Georgia  into  Alabama  and  beyond. 

''  The  following  lines  of  steamers  have  been  established : 

"  Mallory  Line,  Brunswick  to  New  York,  one  Rtcamship  per  week. 

''  Brunswick  to  Savannah,  two  steamers  per  week. 

"  Brunswick  to  Fornandina,  one  steamer  per  day. 

"  Brunswick  to  Darien,  one  steamer  per  day. 

"  Brunswick  to  river  points,  seven  steamers  per  week. 

"The  passenger  traffic  to  and  from  New  York  over  the  line  now  in  operation  would 
be  greatly  stimulated  were  the  outer  bar  improved  so  that  the  steamship  company 
could  positively  announce  the  departure  of  its  steamers  from  Brunswick  at  the  same 
hour  every  sailing  day,  irrespective  of  tides.  The  inward  bound  steamers  are  often 
compelled  to  wait  outside  the  bar  for  high  water,  aud  this  circumstance  tends  to  re- 
tard the  development  of  the  inward  passenger  traffic.  Even  with  this  disadvantage 
to  contend  with,  the  passenger  traffic  to  and  from  New  York  over  the  Mallory  Line 
showed  an  increase  in  1890  of  20  per  cent  over  the  previous  year. 

"  Besides  the  lines  of  steamers  previously  mentioned,  a  lar^e  fleet  of  foreign  and 
coastwise  steam  and  sailing  vessels  is  engaged  in  the  Brunswick  trade,  whi^  oon- 
eista  principally  of  ahipments  of  cotton,  naval  stores,  and  lumber. 
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Shipments,  foreign  and  eoasUcise, 


Articles. 


]88a. 


Amount. 


CbttoD , bales. 

Kosin barrelB. 

Turpentine do. . 

Lumber M  feet. 

Cross  ties  .number. 
Miscellaneous  .tons 


Total 

Estimated  receipts 
by  water,  foreign 
aaxd  coastwise 


Total  com- 
merce  


82.471 

195.000 

57. 133 

88,274 

159,000 

316 


Value. 


Tons. 


1889. 


1890. 


Amount.    Value. 


T 


$4, 373, 291 
390, 000 
677. 033 
1,182,985  214,027  110,000'  1,540,000 
60,000.  15,000,  204,000;    81,600 


Tons.  Amount.!    Value. 


Tons. 


20,618,    171, 607  $8, 117, 126  42,902  187, 446  $8, 605, 942  46,861 

24,<75     190,000,      380,000  23,750  182,953.      365,906  21,019 

13,134       45,000       787,500   10,345,  43,984       791,712   10,350 

"  '  266,200,  191,141|  1,914, 145  :J49,  648 

20,400  265,000,      106,000  26,500 

1,132!  3^0341        75,872,     3,034 


7,905,        316.        1,132         28,289 


6, 691, 214,287, 470 


2,937,426117,500 


9,628,640  404,970 


10, 934, 515 


3, 783, 000 


364,729 11,859,577  457,812 


151,300' 3,037,500157,600 


14, 717, 515  516, 029 115, 797, 077|616, 412 

I  I  i 


"These  figures  show  an  increase  of  nearly  50  per  cent  in  the  trade  of  1889  over  that 
of  1888,  while  the  tonnage  of  1890  shows  an  increase  of  about  20  per  cent  over  that  of 
the  preceding  year. 

"  Persons  interested  in  the  trade  of  Brunswick  estimate  that  owiug  to  the  paat 
works  of  improYemeut  in  the  harbor  freight  rates  have  been  reduced  Irom  18  to  20 
per  cent;  and  that  if  the  improvements  were  completed  according  to  the  existing  pro- 
ject the  total  volume  of  trade  would  be  increased  200  per  cent. '' 

Brunswick  Harbor,  with  its  former  low-water  depth  of  15  feet  on  the  outer  bar, 
acquired  the  reputation  of  being  a  deep-water  port,  and  the  rapid  growth  and  pros- 
perity of  the  city  are  largely  attributable  to  that  reputation.  The  gradual  shoaling 
of  the  outer  bar  and  consequent  limitation  of  the  advantages  of  this  magniticent 
harbor  to  vessels  of  lighter  draft,  work  greater  injury  to  her  commercial  interest 
than  woold  have  resulted  if  a  greater  de])th  on  the  bar  had  never  existed,  for  deep- 
draft  vessels  still  seek  this  port  ifor  cargoes,  expecting  ample  accommodation,  and  are 
frequently  compelled  to  wait  several  weeks  for  suitable  conditions  of  tide  and  wind 
to  cross  tiie  bar,  or  are  compelled  to  put  to  sea  with  incomplete  cargoes.  The  com- 
mercial importance  of  Brunswick  has  already  been  recognized  by  tne  General  Gov- 
ernment in  the  works  of  improvement  of  the  inner  harbor,  with  what  beneficial  re- 
sults, m&Y  be  seen  from  the  foregoing  quoted  report. 

The  citizens  of  Brunswick  have  become  alarmed  at  the  threatening  blow  to  their 
commercial  interests,  and  on  two  occasions  have  sought  by  their  own  efforts  to  ob- 
tain an  increase  of  depth  on  the  outer  bar.  At  the  first  trial,  nearly  three  years  ago, 
the  method  of  harrowing  was  adopted,  but  an  increase  in  depth  of  onlj^  a  few  inches 
was  effected.  Again,  during  the  mouths  of  July  and  August  last,  an  experiment 
was  made  in  the  use  of  dynamite  as  a  means  of  throwing  the  material  of  the  bottom 
into  suspension  to  be  borne  off  by  the  currents ;  but  though  considerable  material 
was  moved,  it  resulted  only  in  a  slight  seaward  movement  and  narrowing  of  the 
bar,  without  any  material  increase  in  the  depth. 

The  thorough  railway  communication  between  Brunswick  and  the  interior,  ex- 
tending far  to  the  northwest  and  west :  and  her  excellent  terminal  facilities,  capable 
of  almost  indefinite  extension ;  as  well  as  the  remarkable  growth  in  commercial  im- 
portance, as  shown  by  her  past  history,  lead  to  a  confident  faith  in  her  future 
growth  and  prosperity,  provided  these  are  not  checked  by  the  deterioration  of  her 
arbor,  and  to  the  belief  that  there  will  be  an  ample  return  to  the  country  in  the 
benefits  that  will  accrue  to  the  shipping  interests  of  this  region,  for  any  reasonable 
outlay  that  may  be  required  in  improving  Brunswick  outer  bar. 

PLAN  OF  IMPROVEMENT. 

A  channel  across  the  bar  300  feet  in  width  and  26  feet  deep  at  mean  low  water 
eoald  be  obtained  by  dredging  alone  by  the  removal  of  about  224,000  cubic  yards  of 
material  in  place  and  at  a  cost,  in  round  numbers,  of  $130,000.  Such  a  channel 
would  not,  however,  be  permanent,  but  would  require  large  annual  expenditures 
Ibr  maidtenance.  The  actual  cost  of  maintenance  can  not  be  closely  estimated,  but 
it  would  probably  be  from  $50,000  to  $75,000  per  year,  and  even  then  it  would  not  be 
entirely  effective.  Experience  on  similar  bars  at  South  Atlantic  and  Gulf  harbors 
has  shown  that  an  attempt  to  deepen  the  bar  by  dredging  alone  is  not  met  by  de- 
creased action  of  the  deteriorating  forces,  but  that  a  continual  struggle  against 
them  must  be  maintained.  Storms  may  in  a  short  time  almost  obliterate  the  effects 
of  previous  work,  while  they  will  at  the  same  time  and  for  longer  perio<ls  prevent 
the  adoption  of  anv  measures  for  relief.  In  such  cases  deep-draft  vessels  might  be 
caught  within  the  narbor  by  the  sudden  shoaling  of  the  channel  and  detained  for 
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long  periods  while  the  slow  process  of  dredging  to  the  fonner  depth  was  going  on. 
The  uncertainty  as  to  the  depth  to  be  expected  on  the  bar  would  be  a  constant 
source  of  embarrassment  and  possible  loss,  and  would  prevent  the  fall  nse  of  the 
greater  depths,  even  when  they  existed.  For  these  reasolLs'improyainent  by  dredg- 
ing alone  is  not  recommended. 

In  the  cousideration  of  a  plan  of  improvement  by  means  of  jetties  it  is  assumed 
that  if  velocities  are  induced  across  the  bar  approximately  equal  to  those  that  now 
exist  at  the  entrance  where  such  great  depths  are  maintained,  they  will  be  amply 
sntB(>i(^nt  to  maintain  the  proposed  depth  of  26  feet  at  mean  high  water  throughout 
the  channel  to  the  sea.  To  this  end  an  effective  cross-sectional  area  for  tidal  flow  be- 
tween and  over  the  jetties  must  be  allowed,  fully  equal  to  that  at  the  entrance.  No 
greater  contraction  than  this  of  the  cross-soctional  area  is  permissible,  because  it  ia 
essential  not  only  to  the  improvement  of  the  outer  bar,  but  also  to  that  of  the  inner 
harbor  now  in  progress,  that  the  tidal  conditions  of  the  inner  basin  remain  unchanged. 

The  province  of  a  northern  jetty  is  to  check  the  southward  movement  of  sand  across 
the  north  shoals  and  prevent  its  being  washed  into  the  channel  and  carried  to  the 
bar  by  the  ebb  currents,  and  in  conjunction  with  the  south  jetty  to  confine  the  cur- 
rents and  train  them  in  the  most  favorable  direction  across  the  bar«  Its  position  is 
practically  determined  by  the  direction  of  the  outer  channel  and  the  location  of  the 
north  shoals  with  reference  thereto.  The  ^ietty  should  be  placed  beyond  the  crest  of 
the  shoals  to  avert  the  possible  danger  of  its  being  undermined  should  the  increased 
currents  erode  the  inner  slopes  to  a  serious  extent.  A  position  about  1,600  feet  from 
the  northern  edge  of  the  outer  channel  is  chosen  a^  a  safe  one,  and  the  line  of  the 
Jetty  is  made  parallel  with  the  axis  of  this  portion  of  the  channel.  This  line  pro- 
duced strikes  the  shore  perpendicularly  at  a  point  about  three-quarters  of  a  mile 
from  the  entrance.  There  is,  therefore,  no  necessity  for  any  change  in  the  direction 
of  the  north  j  etty.  As  to  its  hei  ght,  the  shore  end  should  be  raised  to  the  level  of  mean 
high  water  until  the  region  of  breaking  waves  is  past,  or  say,  till  a  low-water  depth 
of  6  feet  is  reached.  The  crest  may  then  be  dropped  to  the  mean  elevation  of  8urra.ce 
at  the  beginning  of  ebb  flow,  and  this  height  should  be  maintained  seaward  until  a 
slight  southerly  inclination  of  the  ebb  currents  conforming  with  existing  tendencies 
has  been  effected.  This  determines  the  height  for  a  distance  of  13,6u0  feet  from 
shore.  From  this  point  to  the  crest  of  the  bar  the  jetty  may  be  raised  only  to  the 
height  of  mean  low  water ;  and  beyond  the  bar  it  may  slope  gradually  to  the  level  of 
the  foundation  course  at  its  outer  end  on  the  18-foot  curve,  24,800  feet  from  shore. 

A  southern  jetty  will  be  necessary  to  prevent  the  erosion  of  the  south  shoals  and 
the  breaking  through  of  lateral  channels  in  this  direction  and  to  assist  the  north 
jetty  in  contiuing  the  main  currents  to  the  proposed  channel.  Its  outer  end,  from 
the  inner  slope  of  the  bar  seaward,  should  bfe  parallel  to  the  opposite  portion  of  the 
north  jetty.  If  placed  at  a  distance  of  5,000  teet  from  the  north  jetty,  the  least  cross-- 
sectional  area  at  low  water  between  the  jetties  "^ill  be  about  71,000  square  feet, 
nearly  one-half  of  that  at  the  gorge.  This  places  the  south  jetty  well  over  on  the 
shoals,  where  any  increase  in  channel  width  would  not  be  attended  by  any  great 
increase  of  cross  section  and  would  be  followed  by  a  loss  of  concentration  in  the 
flow  through  the  jettied  channel.  It  is  proposed  to  furnish  the  additional  cross- 
sectional  area  necessary  to  maintain  its  equality  with  the  gorge  area,  by  keeping  the 
crest  of  the  jetty  low.  The  shore  arm  extending  perpendicularly  from  the  Jekyl 
Island  shore  until  a  depth  of  6  feet  at  low  water  is  rcaclied,  is  so  placed  as  to  include 
between  its  outer  end  and  an  opposite  point  of  the  north  jetty  a  high-water  cross- 
sectional  area  fully  equal  to  that  at  the  entrance.  The  shore  arm  and  outer  arm  are 
connected  by  a  broken  line,  as  shown  on  the  chart.  The  shore  arm  is  proposed  to  be 
raised  to  the  level  of  mean  high  water  until  the  region  of  breaking  waves  is  past,  or 
till  a  depth  of  6  feet  at  low  water  is  reached.  The  height  of  the  remaining  portion 
must  be  Huch  as  to  furnish  over  its  crest  the  cross-sectional  area  necessary  to  main- 
tain unclianged  the  present  tidal  conditions  in  the  inner  harbor  and  to  produce  the 
proper  current  velocities.  This  will  be  attained  by  keeping  the  crest  8  feet  below 
the  level  of  mean  low  water. 

When  the  strengthened  tidal  currents,  assisted  by  dredging  if  necessary,  have 
scoured  a  deeper  cliannel  across  the  bar  and  thus  increased  the  cross-sectional  areas 
between  the  jetties,  it  may  be  found  advisable  ultimately  to  raise  one  or  both  jetties 
to  a  greater  height,  in  order  to  keep  sand  out  of  the  channel  and  to  maintain  the 
increased  current  velocities. 

A  form  of  construction  similar  to  that  adopted  for  the  jetties  at  Cumberland  Sound 
is  proposed,  with  such  changes  as  are  rendered  necessary  where  the  heights  are 
greater  or  the  degree  of  exposure  is  different.  For  the  foundation  courses,  brush 
mattresses  100  feet  in  width,  loaded  with  rip  rap  stone,  are  proposed ;  above  this 
alternate  courses  of  brush  mattresses  and  rip  rap  s^one,  to  be  used  as  high  as  the 
process  Of  complete  sanding  over  continues,  which,  for  those  portions  of  the  jetties 
inside  of  the  bar  will  probably  be  at  least  to  a  level  of  6  or  7  feet  below  mean  low 
water.  The  remainder  of  the  jetty  to  low-water  level  to  be  built  of  rubble  stone. 
tione  of  which  above  a  depth  of  3  feet  at  low  water  should  weigh  less  than  250 
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poimdfl*  Below  that  depth  the  stone  may  weigh  from  50  to  250  pounds.  Where  the 
jetty  risea  ahove  low  water  a  capping  of  blocks  of  stone  or  concrete  weiehin^  from 
3  to  4  tons  is  proposed.  Suitable  stone  for  this  purpose  is  not  obtainable  within  a 
reasonable  distance  and  concrete  would  probably  be  used. 

It  is  assumed  that  a  crest  width  of  10  feet  at  mean  low  water,  with  side  slopes  of 
1  on  2  to  a  depth  of  3  feet,  and  of  1  on  1.5  below  that  depth,  will  give  a  form  ot  cross 
section  sufficiently  stable  for  the  depths  in  which  these  jetties  are  to  be  placed. 

To  prevent  the  possible  flanking  of  the  jetties  by  storms  and  high  tides  each 
should  be  provided  with  a  shore  extension  or  sand  catch. 

The  order  of  construction  recommended  is  to  construct  the  shore  extensions,  shore 
arms,  and  foundation  courses  of  both  jetties  simultaneously  in  order  to  hold  the 
beaches  and  shoals  and  prevent  changes  that  might  otherwise  take  place  during  the 
progress  of  the  work.  Next,  to  raise  the  north  jetty  to  the  level  of  mean  low  water. 
Then,  to  complete  the  south  jetty,  and  finally  to  place  the  capping  on  the  north 
jetty.  While  the  south  jetty  is  being  construe  tea,  the  completed  portion  of  the 
north  jetty  will  have  had  time  to  settle  and  will  be  in  a  condition  to  receive  its 
load  of  concrete  blocks. 

If  the  erosion  of  the  channel  to  the  required  de^th  is  not  accomplished  by  the  in- 
creased currents,  they  should  be  assisted  by  dredging,  and  this  has  been  included  in 
the  estimates. 

ESTIMATES. 

North  ietty : 

100  feet  shore  extension,  at  $20  per  foot $2, 000 

20,000  cubic  yards  concrete,  at  $12  per  cubic  yard 240, 000 

37,000  cubic  yards  large  rubble,  at  $6  per  cubic  yard 222, 000 

190,000  cubic  yards  ordinary  rubble,  at  $3.50  per  cubic  yard 665, 000 

365^000  square  yards  mattresses,  at  $1  per  square  yard 365, 000 

Total  for  north  jetty 1,494,000 

South  jetty : 

100  feet  shore  extension,  at  $20  per  foot 2, 000 

3,200  oubio  yards  concrete,  at  $12  per  cubic  yard 38,400 

16,000  cubic  yards  large  rubble,  at  $6  per  cubic  yard 96, 000 

77,500  cubic  yards  ormnary  rubble,  at  $3.50  per  cubic  yard 271, 250 

458,000  square  yards  mattresses,  at  $1  per  square  yard 458, 000 

Total  for  south  jetty 865,650 

North  jetty 1,494,000 

South  ieUy 865,650 

Dredgmg  224,000  cubic  yards,  at  50  cents  per  cubic  yard 112, 000 

2, 471, 650 
Engineering  and  contingencies,  10  per  cent 247,165 

Aggregate 2,718,815 

In  conclusion,  I  wish  to  acknowledge  the  valuable  suggestions  and  assistance  that 
I  have  received  from  you,  and  that  have  been  freely  used  in  the  preparation  of  this 
report* 

APPENDIXES. 

There  are  submitted  herewith  the  following  maps  and  diagrams: 

1.  Map*  of  Brunswick  Outer  Bar  and  entrance  to  St.  Simon  Sound,  showing  sound- 
ings, curves  of  equal  depth,  and  velocities  and  directions  of  currents.    Scale,  1 :  9600. 

2.  Tracing*  of  Brunswick  Outer  Bar  and  entrance  to  St.  Simon  Sound,  giving  char- 
acteristic soundings,  curves,  and  cun*ents.     Scale,  1 :  9600. 

3.  Index  map*  of  Brunswick  Outer  Bar  and  entrance  to  St.  Simon  Sound,  showing 
location  of  jetties.    Scale,  1 :  19200. 

4.  Sketch*  of  Brunswick  Harbor,  showing  poBition  of  tide  ^a^es  and  bench  marks. 
•5.  Sketch*  of  entrance  to  St.  Simon  Sound,  showing  distribution  of  ebb  flow. 

6.  Diagrams  of  tidal  conditions, t  in  six  sheets. 
Very  respectfully,  your  obedient  servant, 

Thos.  H.  Rees, 
First  Lieut,  Corps  of  Engineers, 
Capt.  O.  M.  Carter, 

C<wy»  of  Engineers,  U,  S,  A. 

« 

■Not  reprinted;  printed  in  House  Ex.  Doc.  No.  34,  Fifty-second  Congress,  first  ses- 
sion, 
f  Not  printed. 
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IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  FLORIDA, 


BEPORT  OF  MAJOR  J.  C.  MALLERY,  CORPS  OF  ENGINEERSy  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO,  iS9$,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

m 

IMPROVEMENTS. 


1.  St.  Johns  River,  Florida. 

2.  Ocklawaha  River,  Florida. 

3.  Volasia  Bar,  Florida. 

4.  St.  Augustine  Harbor,  Florida. 

5.  Northwest  entrance,  Key  West  Har- 

bor, Florida. 

6.  Caloosahatchee  River,  Florida. 

7.  Channel  of  Chariot te    Harbor  and 

Pease  Creek,  Florida. 


8.  Sarasota  Bay,  Florida. 

9.  Manatee  River,  Florida. 

10.  Tninpa  Bay,  Florida. 

11.  Withlacoochee  River,  Florida. 

12.  Harbor  at  Cedar  Keys,  Florida. 

13.  Snwanee  River,  Florida. 


United  States  Engineer  Office, 

8t.  Augustine,  Fla,,  July  11, 1892. 

Oeneral  :  I  have  the  honor  to  transmit  herewith  my  annual  reports 
upon  the  works  of  river  and  harbor  improvement  under  my  charge  for 
the  fiscal  year  ending  June  30, 1892. 

Very  respectfully,  your  obedient  servant, 

J.  C.  Mallery, 
Major ^  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineer 8y  U.  8.  A. 


Oi. 

IMPROVEMENT  OF  ST.  JOHNS  RIVER,  FLORIDA. 

The  portion  of  the  river  under  improvement  from  Jacksonville  to  the 
ocean  may  be  divided  into  four  reaches,  as  follows : 

1.  Jacksonville  to  Dames  Point:  Length,  12.4  miles;  average  chan- 
nel width  between  20-foot  contours,  1,100  feet ;  between  15-foot  contoui^s, 
1,300  feet;  minimum  15-foot  channel  width,  550  feet;  minimum  mid- 
channel  depths  20  feef ;  mean  range  of  tide,  1.4  feet. 
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2.  Dames  Point  to  Beacon  No.  1  (1  mile  below  St.  Jobus  Bluflf): 
Length,  7.5  miles;  aggregate  length  of  channels  less  tkau^l5  feet  deep, 
1.3  miles;  average  width  of  these  channels  between  9-foot  contours,  400 
feet;  minimum  mid-channel  depth  of  defective  portions,  12.5  feet;  min- 
imum mid-channel  depth  of  remainder  of  reach,  15  feet;  range  of  tide, 
2.72  feet. 

3.  Beacon  No.  1  to  mouth:  Length,  5  miles;  average  width  between 
20-foot  contours,  700  feet;  between  15-foot  contours,  870  feet;  minimum 
mid-channel  depth  (except  at  one  place  1  mile  long),  20  feet;  depth  at 
excepted  place,  16  feet;  range  of  tide,  4:34  feet. 

4.  Mouth  to  outer  bar:  Distance,  2.5  miles.  Before  the  improvement 
was  begun  this  was  crossed  by  shifting  channels  from  2.1  to  2.5  miles 
long  and  having  a  mean  low- water  depth  of  from  5  to  7  feet.  The  tidal 
range  on  the  outer  bar  is  5.8  feet.  There  are  two  channels  across  the 
bar.  The  north  channel  crosses  the  line  of  the  prolongation  of  the 
north  jetty  axis  at  a  slight  angle.  It  has  a  lea<st  mean  low -water  depth 
of  10.5  feet,  fo;ind  on  the  crest  of  the  bar.  The  south  channel,  that 
used  by  vessels,  crosses  the  line  of  Ward  Bank  and  the  prolongation 
of  the  south  jetty  axis,  passing  close  to  the  end  of  the  jetty.  It  has  a 
least  mean  low- water  depth  on  the  bank  between  the  jetties  of  14.5  feet^ 
and  on  the  outer  bar  of  11.5  feet. 

PROJECT  OF  niPBOVEMENT.. 

The  operations  for  improving  this  channel  have  been  carried  on  in 
accordance  with  a  project  submitted  to  the  Chief  of  Engineers  June 
30y  1879,  by  the  late  Gen.  G.  A.  Gillmore,  Colonel,  Corps  of  Engineers, 
and  printed  as  part  of  Appendix  1 7,  Annual  Report  of  the  Chief  of 
Engineers  for  1879. 

The  approved  project  is  to  obtain  a  least  mid-channel  dex)th  of  15 
feet  at  mean  low  water  from'Jacksonville  to  the  ocean.  This  depth  is 
to  be  obtained  across  the  bar  at  the  mouth  by  concentrating  and  di^ 
recting  the  flow  of  the  river  by  two  long  jetties,  starting  from  opposite 
shores  of  the  entrance  and  converging  until,  near  their  outer  extremi- 
ties on  the  bar,  they  shall  be  1,600  feet  apart.  The  jetties  are  to  be 
built  of  riprap  stone  on  mattresses  of  log  or  brush  and  suitably  capped. 
According  to  a  detailed  project  ai)proved  June  11, 1891,  and  approved 
in  a  modiSed  form  March  30,  1892,  the  ship  channel  in  the  defective 
reach.  Dames  Point  to  Beacon  No.  1,  is  to  be  deepened  by  dredging 
and  protected  by  dikes  and  shore  revetment  of  cheap  construction. 
This  work  is  now  being  carried  out  by  means  of  an  appropriation  of 
$300,000  made  for  the  puri)ose  by  Duval  County.  The  estimated  cost 
of  this  portion  of  the  work  is  $324,000,  and  of  the  entire  improvement 
$1,741,000.  Gen.  Gillmore's  original  estimate  was  $1,426,000.  The 
increase  in  cost  is  due  mainly  to  the  increase  in  the  depth  of  water  in 
which  the  jetties  must  be  built,  caused  by  the  scour  around  the  ends 
during  the  long  period  of  time  in  which  the  w^ork  has  been  carried  on, 
and  U)  other  cflTects  of  the  intermittent  prosecution  of  the  work,  and 
finally  to  the  increased  depth  as  proposed  by  the  modified  project  for 
Dames  Point. 

OPERATIONS  PRIOR  TO  JUNE  30,   1891, 

Operations  were  carried  on  under  seven  appropriations,  viz: 

By  act  approved — 

June  14,  1880 $125,000 

March  3,  1881....- 100,000 

By  act  passed  August  2,  1882 150,000 
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By  act  approved — 

July  5,  1884 $150,000 

AngustS,  1886 # 150,  OtX) 

By  act  of  August  11,  1888 175,000 

By  act  approved  September  19,  1890 170,000 

Total 1,020,000 

Of  these  the  first  five  were  for  improving  the  channel  over  the  bar  at 
the  mouth  only.  The  last  two  were  available  for  the  coniplete  project. 
The  work  was  done  almost  entirely  by  contract  as  funds  were  avail- 
able. On  June  30, 1891,  the  progress  of  the  jetty  construction  was  as 
follows : 

South  jetty. — Total  length  of  jetty,  including  shore  extension,  7,147 
feet;  length  at  full  height  and  capped,  1,740  feet;  additional  length 
above  low  water,  except  a  few  small  gaps  at  outer  end,  4,680  feet ;  depth 
over  remaining  length  of  727  feet  sloping  from  mean  low  water  to  13 
feet  below.  The  to^l  amount  of  materials  of  construction  used  is  as 
follows:  203,063.6  square  yards  of  log  and  brush  mattrosses;  81,508.8 
cubic  yards  of  riprap  stone;  2,880.83  cubic  yards  of  oyster  shell,  and 
218  cubic  yards  of  concrete. 

North  jetty. — ^Total  length,  including  shore  extension.  10,165  feet; 
length  at  full  height  and  capped,  553  feet;  additional  length  above 
mean  low  water,  excepting  a  few  gaps,  6.514  feet;  average  mean  low- 
water  depth  over  the  remaining  length  oi  3,098  feet,  6  feet.  The  total 
amount  of  materials  of  construction  used  is  as  follows:  112,364  square 
yards  of  log  and  brush  mattresses;  79,931  cubic  yards  of  riprap  stone; 
5,325.41  cubic  yards  of  oyster  shell,  and  337.8  cubic  yards  of  concrete. 

Dredging  operations  were  carried  on  from  October  to  December, 
1890,  at  the  entrance  and  at  Dames  Point  Keach,  without,  however, 
achieving  a  permanent  deepening  at  either  place. 

OPEBATIONS  DURING  FISCAL  YEAR  ENDING  JUNE  30,   1892. 

Work  on  the  jetties  was  continued  under  the  contract  of  December 
3,  1890,  with  Mr.  Marcus  Conant,  approved  December  24, 1890.  Up 
to  June  30,  14,586  square  yards  of  mattresses,  ballasted  with  4,495.8 
cubic  yards  of  stone,  had  been  plac^ed  in  the  foundation  of  the  south 
jetty,  extending  it  from  Station-  No.  6667  to  Station  No.  7813.  Be- 
sides this,  8,848.6  cubic  yards  of  riprap  stone  and  849.4  cubic  yards  of 
oyster  shell  were  placed  in  the  superstructure  of  the  same  jetty  in  the 
shore  extension  and  between  Stations  No.  4940  and  No.  6860,  filling 
gaps,  strengthening  and  widening  the  crest,  and  building  it  up  to  mean 
low- water  and  above.  Ten  thousand  seven  hundred  and  seventy-three 
square  yards  of  mattresses,  ballasted  with  4,509.3  cubic  yards  of  riprap 
stone,  were  placed  in  the  foundation  course  of  the  north  jetty,  extend- 
ing the  same  from  Station  No.  10108  to  Station  No.  10934.  Besides 
this,  6,154.0  cubic  yards  of  riprap  stone  and  494.0  cubic  yards  of  oyster 
shell  were  placed  in  the  superstructure  of  the  jetty  in  the  shore  exten- 
sion and  between  Station  No.  7001  and  Station  No.  10700,  filling  gaps, 
strengthening  and  widening  the  crest  and  building  it  up  to  low  water 
as  far  as  Station  No.  9000,  and  to  an  average  height  of  5  feet  below 
mean  low  water  from  there  to  the  end.  Two  hundred  twenty-seven 
and  one-tenth  cubic  yards  of  concrete  coping  to  a  height  of  4  feet 
above  mean  low  water  was  put  in  the  north  jetty  for  a  length  of  276 
feet  from  Station  No.  6506  to  Station  No.  6782,  part  of  the  blocks 
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being  made  in  place  and  weighing  from  8  to  10  tons,  and  part  of  the 
blocks  being  iriMe  in  Mayport  and  weighing  about  6  tons.  This  work 
was  done  by  hired  labor  entirely. 

Other  work  during"  the  fiscal  year  comprised  partial  surveys  of  the 
bai  made  from  time  to  time  and  the  annual  survey  of  the  bar  and  its 
vicinity. 

MATERIALS  AND  METHODS. 

The  methods  of  construction  are  all  generaUy  as  explained  in  former 
reports. 

The  stone  used  was  obtained  from  Florida,  New  York,  and  Con- 
necticut. 

The  concrete  capping  of  the  north  jetty  was  made  of  sand,  broken 
shells,  and  Baylor's  American  Portiand  cement. 

PRESENT   CONDITION   OF  JETTIES. 

South  jetty. — The  total  length  of  this  jetty,  including  shore  extension, 
is  8,293  feet,  of  which  1,740  feet  from  Station  No.  -480  to  Station  No. 
1260  is  built  up  to  the  full  height;  thence  to  Station  No.  3200,  a  length 
of  1,940  feet,  the  crest  of  the  jetty  is  above  mean  low  water;  theni  e  to 
Station  No.  6860,  a  length  of  3,660  feet,  it  is  about  at  low  water,  in 
some  places  somewhat  below  it;  thence  to  the  end,  a  distance  of  953 
feet,  the  depths  over  the  jetty  vary  from  13  to  18  feet  at  mean  low 
water. 

The  condition  of  the  jetty  remains  stable.  There  has  been  some  low- 
ering of  the  crest  in  spots,  which  was  doubtless  caused  by  the  action 
of  the  sea  against  the  riprap  forming  the  crest,  causing  it  to  assume  a 
more  stable  slope.  There  is  no  indication  of  any  subsidence  caus«d  by 
underseour.  The  concrete  blocks  of  the  shore  extension  (weighing 
from  about  1  ton  to  2i  tons)  have  been  somewhat  displaced  at  various 
points  through  probably  the  same  agency.  The  greatest  displace- 
ments have  taken  place  between  Station  No.  375  and  Station  No.  600. 

Up  to  date  217,649.6  square  yards  of  mattresses,  94,925.2  cubic  yards 
of  riprap,  3,730.23  cubic  yards  of  shell,  and  218  cubic  yards  of  concrete 
had  been  used  in  the  construction  of  this  jetty. 

North  jetty, — ^The  total  length  of  this  jetty,  including  the  shore  ex- 
tension, is  10,991  feet.  From  Station  —57  to  Station  No.  496,  a  length 
of  553  feet,  tlie  jetty  is  built  up  to  full  height  and  capped,  this  portion, 
being  entirely  covered  by  sand  now  excepting  the  outside  end  of  about 
(ylj  feet;  thence  to  Station  No.  6506,  a  length  of  6,010  feet,  the  crest  is 
at  and  above  mean  low  water,  excepting  some  gaps  where  the  dex)th 
varies  from  1  to  2  feet;  thence  to  Station  No.  6782,  a  length  of  276  feet, 
the  concrete  coping  of  the  jetty  is  4  feet  above  mean  low  water;  thence 
to  Station  No.  7250,  a  length  of  468  feet,  the  crest  is  slightl}'^  above 
mean  low  water;  thence  to  Station  No.  8300,  a  length  of  1,050  feet, 
it  averages  about  1  foot  below  mean  low  water,  and  thence  to  the  end, 
a  length  of  2,634  feet,  it  slopes  down  to  a  depth  of  about  10  feet. 

There  is  no  indication  of  any  subsidence  caused  by  underseour,  ex- 
cepting perhaps  at  the  lower  portions  of  the  outer  end.  The  lowering 
of  the  crest  is  due  to  the  causes  mentioned  above. 

Up  to  date,  123,137  square  yards  of  mattress;  90,594.3  cubic  yards 
of  stone;  5,819.41  cubic  yards  of  sliell,  and  564.9  eubic  yards  of  concrete 
had  been  used  in  the  construction  of  this  jetty. 
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CHANGES  SHOWN  BY  SURVEY  OF  1892. 

The  shore  lines  in  the  vicinity  of  both  jetties  are  practically  unchanged 
since  the  last  survey. 

The  distance  between  the  inside  and  outside  12-foot  curves  on  tlie  bar 
in  the  north  channel  has  diminished  from  700  feet  in  1891  to  300  feet  in 
1892.  The  general  depth  of  water  on  this  bar  has  increased  and  the 
area  bounded  by  the  6-foot  curve  is  much  smaller.  The  available  mean 
low-wat^r  depths  in  the  south  jetty  channel  across  the  bar  and  across 
the  middle  ground  separating  this  channel  from  the  north  jetty  channel 
are  12  and  15.6  feet,  respectively,  while  in  1891  the  corresponding  depths 
were  13  and  11.5  feet. 

The  south  jetty  channel  has  moved  still  farther  southward,  with  a 
resulting  shoaling  across  the  bar. 

It  is  hoped,  however,  that  the  north  jetty  channel  will  increase  to  a 
depth  and  width  which  will  permit  its  early  use  so  that  the  long  delay 
caused  by  the  necessity  of  keeping  the  south  jetty  channel  open  across 
the  prolongation  of  the  south  jetty  may  cease. 

The  annual  survey  was  made  by  Mr.  E.  A.  Gieseler,  assisted  by 
Messrs.  L.  8.  Mattair  and  P.  B.  Bird.  Mr.  F.  W.  Bruce,  the  superin- 
tendent of  the  work  at  the  mouth,  also  aided  the  work  in  addition  to  his 
regular  duties.  Mr.  Bruce  has  been  in  local  charge  for  a  number  of 
years,  and  much  of  the  success  is  due  to  his  intelligent  and  energetic 
zeal  and  capacity. 

Attention  is  respectfully  invited  to  the  report  of  the  annual  survey, 
from  which  the  following  conclusions  are  drawn : 

1.  That  the  jetties  should  not  be  built  at  present  above  mean  low 
water,  because,  as  far  as  they  liave  been  built  to  that  height,  they  have 
maintained  the  depth  sought  for  by  the  project,  viz :  15  feet  at  mean 
low  water,  and  because  an  increase  of  height  would  pfobably  diminish 
the  tidal  range  in  the  river. 

2.  Movement  of  sand  between  the  jetties:  Tables  are  respectfully 
submitted  which  show  this  movement,  as  given  by  the  cross  sectional 
areas  and  mean  depths  at  different  points  from  Mayport  to  the  ends  of 
the  jetties,  since  the  project  has  been  under  execution.  In  the  river 
proper,  i.  e,,  near  Mayport,  there  has  been  no  marked  change  in  either 
the  area  or  form  of  cross  section  or  in  its  mean  depth. 

There  has  been  a  slight  shoaling  between  the  jetties  near  their  shore 
ends  where  the  width  is  greatest.  The  jetties  have  been  very  efficient 
in  scouring  out  the  channel  and  in  pushing  the  material  seaward. 
Unfortunately  the  suspension  of  work  from  October,  1889,  to  February, 
1891,  permitted  the  channel  to  cross  the  prolongation  of  the  south  jetty, 
and  the  channel  still  has  this  position.  This  has  materially  increased" 
the  cost  of  the  work,  by  increasing  the  depth  of  water  in  which  the  south 
jetty  will  have  to  be  built  and  by  the  delay  incident  to  the  necessity  of 
not  interfering  with  navigation  and  by  permitting  the  eroded  material 
to  be  deposited  on  the  bar  instead  of  being  carried  beyond,  thereby  in- 
creasing the  distances  to  which  the  jetties  must  be  built  and  diminishing 
the  energy  of  the  ebb  current. 

If  the  success  of  the  work  has  not  been  rendere<l  doubtful,  the  cost  has 
certainly  been  made  much  greater  by  the  appropriation  of  insufficient 
fiinds  at  such  intervals  as  to  render  continuous  work  imj)ossible.  The 
result  has  been  that  the  south  jetty  channel  ha«  nearly  closed  and  the 
north  jetty  channel  is  not  yet  open. 

No  conditions  approaching  permanence  can  be  hoped  for  until  the 
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jetties  are  extended  and  raised  to  the  proper  heights  across  the  bar 
and  until  the  channel  is  confined  between  them. 

The  slow  rate  of  progress  nukde  has  caused  the  gradual  retreat  of  the 
bar  seaward,  thereby  increasing  the  lengths  to  which  the  jetties  will 
have  to  be  built,  and  introducing  unfavorable  conditions  not  only  at 
the  mouth,  but  in  the  river  proper. 

The  resultant  direction  of  the  movement  of  sand  at  the  mouth  is  from 
the  north  to  the  south.  This  is  shown  in  the  various  maps  made  before 
the  improvement  began,  which  record  the  gradual  movement  of  the  bar 
channel  from  north  to  south.  The  channel  has  been  confined,  as  it 
were,  between  two  movable  jetties  of  sand,  which,  under  the  prevailing 
conditions,  have  moved  from  north  to  south  until  the  energy  of  the  ebb 
current  has  become  so  enfeebled  by  the  increased  length  of  channel 
with  diminished  slope  and  by  the  gradual  shoaling  of  the  channel 
across  the  bar  that  a  new  channel  breaks  out  to  the  north  when 
the  same  movement  south  repeats  itself.  The  history  of  the  improve- 
ment also  demonstrates  the  same  fact,  and  also  shows  that  the  south 
jetty  is  the  principal  factor  in  determining  the  direction  of  the  channel 
and  in  maintaining  it.  As  long  as  the  south  jetty  was  in  advance  of 
the  north  ietty,  the  channel  was  kept  to  the  north  of  the  south  jetty  for 
some  distance  beyond  it.  The  north  jetty  acts  as  a  breakwater,  but 
does  not  prevent  the  movement  of  sand  across  it,  nor  is  it  possible  to 
prevent  this  movement  without  building  the  jetty  to  an  excessive 
height,  when  the  sand  would  accumulate  rapidly,  causing  an  advance 
of  the  shore  line,  and  would  finally  overtop  the  jetty,  as  it  has  done  at 
its  shore  end,  which  was  built  to  a  height  of  5  feet  above  mean  low 
water,  and  which  is  now  covered  with  sand  and  crossed  by  sand.  As 
it  is  impossible  to  prevent  this  movement  of  sand  across  the  north  jetty 
without  causing  more  serious  complications  elsewhere,  it  seems  better 
to  permit  this  movement,  as  the  ebb  current  maintains  the  desired 
channel. 

It  is  also  probable  that  building  the  jetties  to  a  height  greater  than 
mean  low  water  would  diminish  the  tidal  range  in  the  river.  I  there- 
fore respectfully  recommend  that  the  jetties  be  confined  to  the  height 
of  mean  low  water  for  the  present,  a«  they  have  scoured  and  maintained 
the  desired  depth  of  15  feet  at  mean  low  water  even  800  feet  beyond 
the  end  of  the  south  jetty,  and  that  work  be  confined  to  extending  the 
jetties  as  rapidly  as  possible  to  deep  water  across  the  bar. 

The  net  scour  during  the  current  fiscal  year  has  been  about  500,000 
cubic  yards,  and  since  the  improvement  began  has  been  about  4,500,000 
cubic  yards,  which  have  been  removed  at  a  cost  of  21  cents  per  cubic 
yard.  From  November  1, 1871,  to  May  31, 1872,  a  well-equipped  self- 
propelling  hydraulic  dredge  removed  from  the  bar  39,969  cubic  yards, 
at  a  cost  of  J19,870,  exclusive  of  the  cost  of  the  plant,  making  the  cost 
per  cubic  yard  53f  cents.  This  work  was  much  interfered  with  by  the 
shallow  and  rough  water. 

Attention  is  respectfully  invited  to  the  plate,  which  gives  profiles  of 
the  south  jetty  at  the  times  of  the  various  annual  surveys,  and  also  the 
profiles  along  the  axis  of  the  channel.  This  shows  the  efficient  manner 
in  which  the  south  jetty  ha«  caused  and  maintained  the  channel,  and 
warrants  the  belief  that  if  the  south  jetty  were  extended  to  deep  water 
across  the  bar  the  desired  channel  depth  would  be  secured. 

With  reference  to  the  influence  of  the  jetties,  as  constructed  upon 
the  regimen  of  the  river  proper,  sufficient  data  have  not  been  collected 
upon  which  to  base  a  decision.    Such  information  will  be  obtained  as 
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soon  as  practicable.  It  appears,  however,  that  no  loss  of  tidal  range 
at  Maypc^  lias  been  cansed  by  the  construction  of  the  jetties. 

The  annual  survey  also  gives  the  direction  of  the  surface  current 
with  reference  to  flood  and  ebb  flow  and  with  northeast  and  southeast 
winds,  the  directions  prevailing  in  winter  and  in  summer,  from  which  it 
appears  that  the  flood  currents  cross  the  south  jetty  when  the  wind  is  in 
either  direction,  but  cross  the  north  jetty  only  when  the  wind  is  north- 
east, and  that  the  ebb  currents  cross  the  south  jetty  when  the  wind  is 
northeast  and  cross  the  north  jetty  when  it  is  southeast,  and  that  the 
amount  of  spill  is  greater  over  the  south  jetty. 

The  ebb  and  flood  flow  have  also  been  computed  by  means  of  tidal 
observations  and  other  available  data.    The  following  are  the  results : 

At  Mayport,  1892,  flood  flow,  1,200,000;000  cubic  feet;  ebb  flow,  1,683,000,000  cubic 
feet. 

At  Mayport,  1878  (as  determined  by  Mr.  Dau1)eney),  flood  flow,  1,181,000,000  cubic 
feet;  ebb  flow,  1,860,000,000  cubic  feet. 

Gen.  Gillmore  (Report  of  Chief  of  Engineers  for  1879,  page  781) 
states,  that  owing  to  excessive  and  unusual  rains  the  fresh- water  flow 
at  the  time  of  the  gauging  in  1878  was  doubtless  in  excess  of  the  aver- 
age amount  and  diminisUed  the  flood  flow. 

No  deflnite  opinion  can  be  formed  as  to  whether  the  construction  of 
the  jetties  has  caused  a  decrease  of  the  tidal  prism  until  more  exten- 
sive tidal  observations  have  been  made  and  until  the  river  is  gauged 
again  at  Mayport. 

IMPEOVEMBNT  BETWEEN  JACKSONVILLE  AND  THE  MOUTH. 

The  project,  approved  June  11,  1891,  for  securing  a  mid-channel 
depth  of  15  feet  in  the  defective  reach  between  Dames  Point  and  Bea- 
con was  slighly  modified  in  the  vicinity  of  Dames  Point,  which  modi- 
fication was  approved  on  March  30, 1892. 

Owing  to  the  small  appropriations  work  has  been  confined  to  the  bar. 

There  has  been  considerable  diflficulty  experienced  in  navigating  the 
Dames  Point  Beach  owing  to  the  small  depths  (12  feet  in  some  places) 
at  mean  low  water,  the  narrow  channels  and  sharp  bends  with  cross 
currents,  and  the  small  tidal  range,  amounting  to  about  2  feet.  The 
county  of  Duval  voted  to  raise  $300,000  to  improve  this  defective  reach 
and  obtain  a  depth  of  18  feet  at  mean  low  water,  and  the  Secretary  of 
War  directed  that  the  approved  project  be  given  to  the  authorities  of 
Duval  County  for  execution.  This  has  been  done  and  contracts  have 
been  let  by  the  county  authorities  for  carrying  out  the  project. 

The  survey  upon  which  the  project  was  based  was  not  suflBciently 
extensive  for  a  systematic  and  uniform  project  for  the  river  from  Jack- 
sonville to  the  mouth  to  attain  a  depth  of  i8  feet,  and  had  merely  con- 
templated securing  a  depth  of  16  feet,  the  depth  aimed  at  for  the  bar,  nor 
were  there  sufficient  data  on  hand  for  such  a  project.  Owing  to  the 
great  diflference  in  tidal  range  at  Dames  Point  and  on  the  bar,  3  J  feet  in 
lavor  of  the  bar,  the  county  authorities  were  anxioiis  to  work  for  a 
depth  of  18  feet  in  the  river  and  were  very  desirous  to  commence  work 
at  once. 

The  great  loss  in  current  energy  between  the  mouth  and  Jackson- 
ville, with  a  loss  of  tidal  range  of  4  feet,  is  due  to  the  great  resistance 
offered  to  the  flood  flow  by  the  winding  course  of  the  river,  making  nu- 
merous and  sharp  bends,  and  the  division  of  the  flow  into  several  chan- 
nels by  shoals  and  islands.    Where  the  river  is  confined  to  a  single 
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channel,  although  the  high  water  width  is  excessive  and  the  river  is 
winding,  there  is  ample  depth. 

The  current  energy  is  dependent  upon  the  volume  and  velocity  of  the 
flood  flow  and  of  the  fluvial  discharge,  the  durations  of  the  flood  and 
ebb,  the  heights  of  high  and  low  water,  the  range  of  the  tide  at  differ- 
eni;  points,  and  upon  the  change  in  area  and  form  of  cross  sections  of 
the  river. 

Sufficiently  extensive  observations  should  be  made  in  order  to  deter- 
mine these  elements  and  the  mean  yearly  stage  by  which  the  mean 
results  are  produced,  and  I  respectfully  recommend  that  such  observa- 
tions be  authorized,  as  they  are  necessary  for  determining  the  fonda- 
mental  elements  upon  which  the  permanence  of  the  improvement  of 
the  river  and  of  the  bar  is  based,  and  are  necessary  in  order  to  fix  the 
height  at  which  the  jetties  may  be  raised  with  safety  to  the  regimen  of 
the  river. 

During  the  annual  survey  tide  gauges  were  established  at  Mayjyort, 
Dames  Point,  Jacksonville,  and  Palatka. 

Through  the  courtesy  of  Mr.  Isaac  Winston,  of  the  U.  S.  Coast  and 
Geodetic  Survey,  the  Palatka  tide  gauge  was  connected  with  a  bench 
mark  of  the  line  of  levels  being  run  to  connect  tide  water  on  the  east 
coast  at  St.  Augustine  with  tide  wat^r  on  the  west  coast  of  Florida. 
From  the  preliminary  computations  it  appears,  assuming  the  planes  of 
mean  low  and  high  water  at  St.  Augustine  and  Mayport  to  coincide, 
that  mean  high  water  and  mean  low  water  at  Palatka  are  about  2  feet 
lower  and  1  foot  higher,  respectively,  than  the  corresponding  levels  at 
Mayi)ort.  This  loss  of  effective  head  is  a  measure  of  the  various  resist- 
ances opposed  to  the  tidal  flow. 

The  range  of  the  tide  at  Mayport  is  4.34  feet  while  at  Palatka,  and 
at  Jacksonville  it  is  only  1  foot.  An  increase  of  tidal  range  is  nec- 
essary in  order  to  increase  the  current  energy  with  consequent  increase 
of  depth.  This  increase  of  tidal  range  can  be  brought  about  by  dimin- 
ishing the  resistances  to  flow,  when  the  flood  current  will  advance  with 
greater  force  anjd  to  a  greater  height  and  the  ebb  current  will  flow 
more  freely  with  the  result  of  a  lowering  of  the  ebb  surface. 

The  greater  part  of  the  loss  of  tidal  range  occurs  between  Mayport 
and  Dames  Point,  amounting  to  2.67  feet  in  10  miles.  This  is  caused 
by  the  resistances  caused  by  the  numerous  sharp  bends  and  by  the 
division  of  the  flow  by  islands  and  shoals.  The  islands  and  shoals  also 
cause  conflicting  currents  where  the  channels  unite  by  reason  of  the 
more  rapid  flow  through  one  of  the  divided  channels  and  exert  the 
most  unfavorable  influencie. 

The  bends  increase  the  length  of  the  river,  consume  the  energy  of 
the  flood  current,  and  cause  higher  low-water  levels. 

In  order  to  secure  the  best  results  the  river  should  be  confined  to  a 
single  channel  with  properly  proportioned  cross  sections  gradually  in- 
creasing towards  the  mouth. 

The  improvemeut  la  located  in  the  colloetiou  district  of  St.  John.  Jackson vlUe  is 
the  nearest  port  of  entry.  Nearest  light-house  is  8t.  Johns  River  Light.  Kearest 
fort  is  Fort  Clinch,  Fernandina,  Fla. 

The  following  papers  accompany  this  report,  viz: 

Report  of  Mr.  E.  A.  Gioselor,  assistant  engineer. 
Two  sliects  of  dia«^rams  accompanying  the  same. 
Plate  No.  1. — Map  of  bar  and  vicinity. 
Plate  No,  2. — Profile  of  jettiea. 
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Money  statement, 

July  1, 1891,  balance  unexpended $154,853.01 

August  10,  amount  refunded  by  land-grant  railroad .88 

154,  853. 89 

June  30,  1892,  amount  expended  during  fiscal  year 93, 448. 41 

July  1, 1892,  balance  unexpended 61, 405. 48 

July  1, 1892,  outstauding  liabilities $19, 269. 98 

July  1, 1892,  amount  covered  by  uncompleted  contracts 24, 982. 00 

44, 261. 98 

July  1,1892,  balance  available 17,153.50 

Amouut  appropriated  by  act  approved  July  13, 1892 112, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 129, 653. 50 


Amount  (estimated)  required  for  completion  of  existing  project 284, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

18M. 284,500.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


report  op  mr.  e.  a.  gieselku,  assistant  engineer. 

United  States  Engineer  Office, 

St.  AuQHstine,  Fla,,  June  SO,  1892, 

Major:  I  have  the  honor  to  report  as  follows  upon  the  survey  at  the  mouth  of  the 
St.  Johns  River,  made  by  me  between  the  19tb  of  May  and  the  15th  of  June,  1892. 

The  work  was  done  in  accordance  with  the  following  instructions  issued  by  you : 

*^  In  addition  to  the  information  supplied  by  the  usual  annual  sur\'^ey,  I  have  to  re- 
quest you  to  report  on  the  following  subjects,  as  far  as  you  may  be  able  to  do  so,  viz : 

"1.  Whether  the  tidal  range  has  been  reduced  by  the  construction  of  the  jetties! 

"  2.  Whether  the  jetties  should  be  built  above  low  water,  and,  if  so,  what  height 
they  should  be  held  at  the  different  portions  ? 

"3.  Whether  jetties  to  or  above  high  water  would  be  injurious f 

"4.  The  direction  of  flood  and  ebb  currents  between  and  adjacent  to  the  jetties. 

"5.  Whether  the  flood  and  ebb  currents  at  present  cross  the  jetties  in  any  definite 
direction  dependent  or  independent  of  the  windf 

"6.  Whether  sand  is  brought  in  over  the  jetties,  and  to  what  extent,  and  whether 
Band  is  brought  back  by  the  flood  currents? 

"  7.  Movement  of  sand  during  ebb  and  flood." 

In  addition  to  these  instructions  I  had  been  verbally  instructed  by  you  to  include 
in  my  work  a  survey  of  Mile  Point  Bar  and  of  the  shore  line  from  Ma5T)ort  up  to  St. 
Johns  Bluff. 

1.  Annual  survey, — The  work  required  for  the  annual  survey  was  dffie  in  the  usual 
■way. .  About  6,000  souudings  were  taken  from  May  port  out,  covering  the  usual 
ground.  As  many  of  the  soundiugs  as  could  be  conveniently  platted  and  the  usual 
survey  of  the  shore  line  are  rendered  on  the  map  submitted  t(^rewith. 

Soundings  taken  on  the  axis  of  the  jetties  and  rendered  iu  the  submitted  profile 
show  that  the  outer  portions  carried  2  feet  above  low  water  have  been  washed  down 
to  a  little  above  low-water  level.  The  concrete  capping  of  the  shore  end  of  the  south 
jetty  has  settled  considerably  in  some  places,  as  apparently  has  also  the  structure 
built  around  Station  I  on  the  north  jetty,  while  the  concrete  capping  commencing 
a  little  below  that  point  has  stood  well.  Otherwise  both  jetties  appear  iu  good  con- 
dition. 

Important  changes  have  taken  place  since  the  last  annual  survey  in  the  south  chan- 
nel and  the  north  channel  immediately  beyond  the  outer  ends  of  the  jetties.  The 
outside  12-foot  curve  has  advanced  outward  about  400  feet,  while  the  30-ibot  curve 
has  remained  about  stationary.  The  seaward  slope  is,  therefore,  corresjiondingly 
steeper  now. 

The  south  channel  has  continued  to  shift  southward  and  has  at  the  same  time 
shoaled  to  somewhat  less  than  12  feet  over  the  bar.  The  bar  across  the  north  chan- 
nel has  advanced  seaward,  the  inner  edge,  however,  considerably  more  than  the  outer 
edge,  so  that  the  width  of  the  bar  is  now  about  300  feet  against  700  feet  at  the  time 
of  the  last  annual  survey,  the  depth  over  it  having  remained  the  same,  viz,  about 
lOJfeet. 
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It  would  seem  as  if  the  cycle  of  changts  which  the  ship  channel  haa  been  found  to 
undergo  from  time  to  time  at  the  mouth  of  the  St.  Johns  had  once  more  arrived  at 
that  stage  when  the  outflow  through  the  long  and  oircuttons  route  of  the  south  chan- 
nel is  impeded  to  such  an  extent  that  the  breaking  through  the  bar  of  the  shorteT 
north  channel  is  imminent,  and  may  take  place  as  soon  as  a  favorable  combinatiuu 
of  circumstances  occurs. 

S,  Movements  of  Band  between  ieities* — There  are  submitted  herewith  a  series  of  com- 
parative cross  sections  platted  from  the  various  annual  surveys  since  1883,  and  cov^- 
ering  the  ground  from  Mavi>ort  out  to  the  end  of  the  jcitties.  In  the  following  table 
the  areas  and  mean  deptns  at  mean  low  water  of  these  cross  sections  are  giveii^ 
while  their  location  is  shown  in  a  sketch  submitted  herewith. 

Table  No.  1. — Low-water  cross  sectional  areas  and  mean  d^ths  at  the  mouth  of  the  St, 

Johns  Biverfrom  1883  to  1892, 


[A.— Cross  seotional  areas  in  square  feet.] 


Komber  of  cross  section. 


82 
83 
84 
85 
86 
87 
88 
89 
90 


1883. 


36,275 
40,650 
36,525 
33,000 
26,000 


1885. 


34,850 
40,050 
39,750 
41,100 
29,850 
20,770 
12,900 
17,900 
8,900 


1886. 


35,300 
41,000 
43,750 
41.376 
44,100 
26,500 
14,425 
13.525 
13,850 


1887. 

1888. 

1889. 

1890. 

1891. 

38, 525 

34,250 

34,550 

36,500 

36,150 

44  425 

42,450 

39,400 

37,900 

^,350 

45,900 

41,750 

39.975 

41,650 

41,250 

46,400 

40,400 

42,660 

41,250 

39,150 

49,900 

43,450 

43,100 

39,960 

41,400 

41,950 

45,050 

46,400 

46,650 

48,250 

18,860 

26,225 

33,925 

33,776 

39,050 

19,500 

18,975 

21,750 

25,950 

30,675 

17,650 

15,225 

16,975 

16,250 

19,600 

1893. 


37,830 
43,400 
89,900 
39,250 
40,2O0 
43,675 
40,700 
32.125 
23,525 


[B.— Mean  depths  in  feet.} 


82 
83 
84 
85 
86 
87 
88 
89 
90 


12.7 

13.3 

14.2 

8.6 

7.1 


15.2 

14.0 

12.0 

11.7 

8.1 

5.7 

6.6 

8.5 

5.6 


15.3 

14.6 

11.1 

11.7 

11.7 

7.2 

7.9 

6.6 

8,7 


15.7 
15.9 
11.9 
13.7 
13.1 
11.4 
9.4 
9.5 
11.0 


15.2 
14.9 
10.6 
12.1 
10.9 
12.4 
12.6 
9.3 
9.5 


15.0 
13.7 
10.6 
12.0 
10.6 
12.7 
13.0 
10.6 
10.5 


15.2 
12.2 
10.4 
9.8 
9.6 
12.4 
11.1 
12.7 
10.3 


15.4 
140 
U.1 
10.2 
9.6 
13.2 
12.8 
15.0 
12.8 


16.1 
15.2 
10.4 
9.2 
0.6 
12.5 
13.3 
15.6 
14-7 


In  the  river  proper  (sections  82  and  83)  neither  mean  depth  nor  form  nor  size  of 
cross  sectional  areas  has  undergone  much  change.  The  characteristic  feature  here 
still  is,  as  it  has  been,  a  main  channel,  with  depths  up  to  about  30  feet,  separated  by 
a  shallow  middle-ground  from  a  flood  channel  which  ends  immediately  above. 

From  the  slfl^e  end  of  the  north  jetty  to  a  point  opposite  the  shore  end  of  the 
south  jetty  (sections  84, 85,  and  86)  cross-sectional  areas  as  well  as  mean  depths  have 
slightly  declined,  as  the  jetties  were  pushed  further  seaward  and  the  opening  between 
them  contracted. 

From  the  shore  end  of  the  south  jetty  to  about  the  3,500  point  on  the  same  (sec- 
tions 86, 87,  and  88)  a  characteristic  feature  is  the  shifting  shoal  along  the  north, 
jetty.  It  seems  that  this  shoal  is  formed  from  time  to  time  by  large  masses  of  saud 
transported  oyer  the  north  jetty  by  the  turbulent  wave  action  on  the  shallow  ex- 
panse immediately  north  of  the  jetty,  and  that  in  the  course  of  its  development 
it  advances  southward,  crowding  the  channel  against  the  south  jetty  until  the  in- 
creasing currents  efifectually  resist  any  further  advance  and  commence  to  erode  the 
shoal,  a  process  which  appears  to  be  going  on  now.  But  another  shoal  has  already 
formed  and  commenced  its  southward  advance  from  the  north  jetty,  and  the  same 
cycle  of  events  will  probably  repeat  itself. 

It  seems  that  here  the  inability  of  the  north  jetty  to  arrest  the  southward  prog- 
ress of  great  masses  of  sand  is  conspicuously  shown,  while  at  the  same  time  the 
efficiency  of  the  south  jetty  in  protecting  the  channel  and  holding  it  in  a  permanent 
location  is  as  clearly  established. 

The  future  of  the  improvement  must  therefore  apparently  be  sought  in  the  pro- 
longation of  the  south  jetty  across  the  present  channel  and  the  ''bank''  to  deep 
water.  If  the  north  channel  should  break  through  and  widen,  then  the  prosecution 
of  this  work  would  not  interfere  with  navigation,  and  it  is  to  be  hoped  that  then  the 
necessary  means  will  be  available  to  take  advantage  of  a  temporarily  favorable 
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siateof  affairtt  in  each  a  way  that  a  rapid  and  Tigorous  prosecution  of  tlie  work  may 
be  asaored. 

As  scK>n  as  extensive  future  work  can  be  decided  upon,  I  would  respectfully  rec-* 
ommend  another  survey  of  the  bar  across  the  north  cnannel  to  b«  made  and  on  the 
ba^is  of  such  survey  a  careful  buoying  out  of  the  north  channel  with  a  view  to 
induce  steamers  to  use  it,  which  would  undoubtedly  materially  aid  in  further  open- 
ing it. 

S.  Height  of  jetties. — The  efl'ectivencss  of  the  south  ietty  is  further  illustrated  by 
a  sketch  submitted  herewith ,  on  which  arc  represented  in  a  diagranimntical  way  and 
leaving  out  unessential  detailH,  the  longitudinal  profiles  of  the  soutli  jetty  as  platted 
from  ^e  annual  surveys  since  1888.  On  each  profile  is  shown  the  thalweg  of  the 
channel  pertaining  to  it.  It  is  seen  from  tliesc  sketches  that  at  a  time  when  the  north 
jetty  was  still  quite  short  (1883  to  1887)  a  channel  wuh  scoured  out  along  the  south 
jetty,  and  it  is  further  seen  that  witli  its  crest  5  feet  below  mean  low  water  this 
channel  was  maintained,  and  with  the  crest  at  or  near  low  water  it  was  improved. 
It  seems,  therefore,  very  probable  that  no  height  beyond  low  water  is  needed  to 
erode  and  maintain  a  good  channel,  and  it  seems  possible  that  a  height  somewhat 
below  low  water  may  be  sufficient. 

From  the  question  of  the  heights  of  jetties  that  are  required  for  the  object  in  view 
we  pass  to  the  other  one  of  the  heights  that  are  admhuible  without  unfavorably 
affecting  the  state  of  the  river  above.  Such  unfavorable  consequences  may  be  said 
to  assert  themselves  in  two  symptoms,  viz,  declining  of  crons-sectional  areas  due  to 
the  slacking  of  currents  under  the  influence  of  continued  restriction  below  and  a 
loss  of  tidal  range  at  points  above  the  improvement,  and  from  both  these  points  of 
view  the  question  will,  therefore,  have  to  be  discussed. 

In  regard  to  the  first  poiut  the  available  evidence  is  very  slim.  As  far  as  I  have 
been  able  to  find  out  no  comparisons  have  been  made  between  the  status  of  the 
upper  river  as  it  was  at  the  various  stages  of  the  lower  improvement  and  the  status 
of  it  as  shown  by  earlier  coast-survey  maps.  The  Dames  Point  survey  of  1889  seems 
to  have  been  the  only  field  work  whi<-.h  could  have  formed  the  basis  of  such  a  com* 
parison,  but  it  does  not  appear  to  have  been  utilized  for  that  purpose.  The 
work  required  for  a  systematic  couiparison  was  commenced  by  me,  but  could 
not  be  completed  in  time  for  this  report.  The  only  reliable  information  available  at 
present  is  that  rendered  by  the  Table  No.  1,  according  to  which  there  exists  a  ten- 
dency to  decrease  of  areas  in  the  region  of  sections  84  and  85,  due,  apparently,  to 
the  above-mentioned  cause.  The  local  claim  is  made  that  a  similar  shoaling  ten- 
dency exists  further  up,  at  Mile  Point  Bank,  and,  although  this  can  not  be  verified 
at  present,  the  recent  survey  of  that  region  not  having  been  platted  yet,  the  present 
situation  in  regard  to  the  question  under  discussion  seems  to  be  such  as  to  call  for  a 
thorough  investigation,  and,  pending  that,  no  further  diminishing  of  the  opening 
by  carrying  the  jetties  above  mean  low  water. 

Among  the  evidence  bearing  on  the  chances  of  a  loss  of  tidal  range  at  points 
above  are  the  surface  current  observations  between  the  jetties,  made  according  to 
your  instructions  and  respectfully  submitted  herewith  in  diagram  No.  — . 

The  result  of  these  observations  (which  were  preeminently  for  direction)  may  be 
summed  up  as  foUows : 

Flood  current. — During  southeast  winds  the  surface  flood  currents  come  in  across 
the  south  jetty,  but  not  across  the  north  jetty. 

During  northeast  winds  the  surface  flood  currents  come  in  across  both  Jetties. 

Ebb  current. — During  southeast  winds  there  is  no  discharge  across  the  south  jetty, 
but  there  is  some  discharge  across  the  north  jetty. 

During  northeast  winds  there  is  considerable  discharge  across  the  south  jetty.  No 
data  are  available  for  the  uortl^  jetty,  but  it  may  be  taken  for  granted  that  there  is 
no  discharge  across  it. 

If,  in  addition  to  the  evidenccf  of  the  current  observations,  the  direction  of  the 
main  channel  and  the  flood  channel  near  and  above  the  shore  end  of  the  south  jetty 
is  considered,  then  we  arrive  at  the  conclusion  that  the  flood  currents  in  probably 
all  kinds  of  wind  come  in  across  the  south  jetty  in  dirertionson  the  average  parallel 
to  the  long  shore  end  of  the  north  jetty,  across  which  latter  there  is  probably  little 
flood  flow. 

The  inferences  to  be  drawn  from  the  current  observations  therefore  are  that  a 
heightening  of  the  south  jetty  has  the  tendency  to  shut  out  the  flood  current  and 
that  it  would  be  useful  in  training  the  ebb  current  and  preventing  spill  during 
northeasterly  winds  only,  as  during  southeasterly  winds  the  direction  of  the  ebb 
currents  is  now  already  parallel  to  the  south  jetty. 

4.  Has  the  tidal  range  been  reduced  f — A  direct  comparison  of  the  former  and  the 

S resent  tidal  range  could  be  made  at  Mayport  only,,  where  Mr.  Daubeney,  in  1879, 
rem  a  series  of  260  observations  found  mean  rise  and  fall  at  4. SO  feet,  which  is  al- 
most exactly  the  same  figure  that  has  been  found  from  a  still  greater  number  of 
obeervations  made  in  recent  years,  as  rendered  further  below  in  Table  No.  1. 
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At  May  port,  therefore,  no  rednction  of  range  has  taken  place,  bat  from  this  fact 
we  can  not  draw  any  coDclusions  for  other  points  farther  up.  No  long  and  reliable 
series  of  observations  existing  for  these  upper  points,  the  only  possible  way  to  decide 
'the  question  is  by  comparing  the  present  ebb  and  flood  volumes  with  the  discharge 
of  the  river  as  cauged  by  Mr.  Daubeney  in  1878,  before  the  construction  of  the  jetties 
was  commenced. 

For  the  computation  of  the  ebb  and  flood  volumes  by  means  of  tidal  observ^atioius 
the  following  data  have  to  be  determined : 

1.  Time  of  change  of  current  for  flood  and  for  ebb  at  the  point  where  the  discharge 
is  to  be  found. 

2.  The  state  of  the  river's  surface  at  the  time  of  the  two  changes  of  current  in 
order  to  deduce  therefrom  the  height  of  the  voided  prism  in  its  various  parts. 

3.  The  area  of  river  surface  covered  by  the  tidal  prism. 

4.  The  fresh-water  flow. 

In  order  to  determine  the  first  two  items  a  thorough  knowledge  of  the  mean  tidal 
'  constants  is  required  for  the  various  points  on  the  river.  No  computation  of  this 
kind,  based  on  an  extensive  series  or  observations,  having  been  made  before,  the 
available  observations  of  former  years  were  carefully  scrutinized  with  a  view  to 
utilizing  them.  It  was  finally  decided  to  use  MaypoVt  as  a  standard  point  and  to 
determine  its  mean  low  and  mean  high  water  from  observations  made  in  1887,  1888, 
1889,  and  1890,  in  addition  to  those  made  during  the  present  survey,  altogether  about 
350  observations  of  low  and  high  water  each.  While  the  observed  heights  of  the  old 
series  tlius  formed  a  valuable  aid  in  arriving  at  a  reliable  mean,  it  was  found  that 
the  observations  of  time  were  less  accurate.  Apart  from  the  confusion  of  standard 
time  and  local  time  found  in  some  places  (which  explains  the  gre-at  difference  be- 
tween the  times  of  propagation  found  now  and  those  found  in  1889^  there  seemed  to 
be  minor  inaccuracies  due  probably  to  the  diflficulty  of  keeping  tne  clocks  set  cor- 
rectly. It  was  therefore  determined  to  use  for  the  computation  of  time  for  Mayport 
only  the  short  series  of  about  100  high  and  100  low  water  observations  made  during 
the  present  survey,  in  which  the  time' was  known  to  have  been  kept  correctly 
through  frequent  comparisons  with  Jacksonville.  The  observations  at  Mayport  you 
have  decided  to  continue  and  it  is  quite  probable  that  the  final  computation  of  a 
larger  series  than  is  available  now  will  render  results  slightly  different  from  those 
submitted  herewith. 

From  Mayport  as  a  standard  the  lunitldal  intervals  and  the  mean  high  and  mean 
low  water  readings  were  deduced  by  means  of  simultaneous  observations  for  the 
mouth.  Dames  Point,  Jacksonville,  and  Palatka.  For  the  mouth  and  Dames  Point 
some  of  the  old  observations  were  utilized  for  this  work,  but  above  Dames  Point  no 

Srevious  tidal  record  existed  excepting  a  few  observations  made  at  Chaseville  and 
acksonville  in  1889.    The  data  for  Jacksonville  and  Palatka  are  therefore  deduced 
from  simultaneous  observations  made  for  that  purpose  during  the  present  survey. 

The  condensed  tidal  results  obtained  in  the  above-described  way  are  rendered  in 
the Jfollo wing  table: 

Table  No.  2,— Tidal  data  on  St,  Johns  Rtver,  Florida, 


Locality. 


Soath.ietty,  ontmde. 
South  jetty,  inside . . 

Mayport 

Fulton 

Dames  Point 

Jacknonville 

Palatka 

San  Mateo 

Little  Lake  George . 


Distance 
in  statute 
milea. 


0.0 

1.7 

6.5 

11.5 

23.1 

87.1 

92.3 

108.6 


Lunitid 

al  inter- 

val. 

High 

Low 

"wat^r. 

water. 

A.    fn. 

A.    fn. 

7    21 

13    31 

7    21 

13    37 

7    34 

13    56 

7    57 

14    10 

8    19 

14    29 

9    03 

15    08 

14    42 

20    26 

15    07 

20    52 

17    00 

23    00 

Duration  of- 


Ilise. 


h.  fit. 

6  15 

6  10 

6  03 

6  12 

6  15 

6  20 

6  41 

6  40 


Fall. 


h.  fit. 

6  10 

6  16 

6  22 

6  13 

6  10 

6  05 

5  44 

5  45 


I 


Reading  of— 


High 
water. 


Feet. 
4.90 
4.90 
4.65 


3.77 
3.22 
5.02 


Low 
water. 


F9et. 

—0.30 

—0.10 

0.31 


2.00 
2.20 
3.87 


Mean 

rise 
and 
falL 


Feet. 
5.20 
5.00 
4.34 


1.77 
1.02 
1.15 


KoTE.— The  lunitidal  intervals  for  Little  Lake  Georrrr.  nr^  ooHino*-a-i   ««    i  *•  *  *i       , 

(Which  is  beUeved  to  be  the  head  of  tide)  haviDg  beou  made      ^^^^"'''*^^'  "^  o^^servationfl  at  the  place 


On  a  diagram  submitted  herewith  the  mean  tidal 
and  Palatka  are 


luuiiiitttni  ncxewim  me  mean  tidal  curves  for  Mavport  JacksonviUe 
arranged  according  to  tlieir  timo  nftr^r  i,i«o/vy..  !;-4. '    S.i    •     •   x     ' 
sections  with  any  of  the  vertical  time  linis  theTfore  ^^^^^^^^^  ^  heir  inter- 

the  river's  surface  existing  at  that  parti cularTmoi^  ^t  «y"!^^/«»""s  s****  of 

high  water  which,  in  defaf It  of  any  Fnfornlatn'rtif su^j^^^^^^^^  ^^ 
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\ 


horizontal  from  the  mouth  to  the  head  of  tido.  From  thia  diagram  are  deduced  the 
Hurface  Hues  of  the  tidal  prism  at  the  time  of  beginning  juid  endiiifi;  of  ebb  current 
at  Mayport.  (8<^  diagram.)  For  the  determination  of  the  time  of  ehauge  of  current 
(or  beginning  and  end  of  ebb  cnrrent)  the  following  data  had  be«»n  available: 

In  the  Report  of  the  Chief  of  Efigineers  for  1879,  page  787,  Mr.  Danbeney  states 
'*  that  the  ebb  current  at  Mayjiort  eommenccH  2  hours  after  high-water  stand,  and 
e\u\H  from  2^  to  3  hours  after  low-water  Htand." 

From  current  observatiouH,  made  1H*K),  between  the  jettien.  these  figures  were  found 
at  1  hour  25  minutes  and  2  hours  44  minutes,  resp«'ctivcly..  ( Keport  of  Chief  of  Engi- 
neers, 1890,  Vol.  2,  1*1.  IV,  accompanying  aunual  survey  of  St.  Johns  Bar.) 

From  surface.'  current  obscrvatitms,  made  during  present  survey  between  the  jetties, 
the  time  of  change  of  curn*nt  was  found  fft  about  2  houi*s  after  high  as  well  as  low 
wat<'r  stand. 

Again,  in  the  Report  of  1879,  Gen.  Gillmon*  gives  the  duration  of  cun'cnt*  at  May- 
port  at  6  hours  45  minutes  for  the  ebb  and  5  hours  for  the  HcxmI. 

Cousideriug  all  this  evidence,  the  change  of  current  at  Mayport  has  been  assumed 
to  take  jdace  2  hours  after  high  and  2*  hours  after  low  water,  which  renders  a  dura- 
tion of  6  hours  52  minutes  for  the  ebb  and  5  hours  33  minutes  for  the  flood  current, 
and  the  following  time  as  referred  to  lunar  transit: 

Beginning  of  ebb  current,  9  Inmrs  'M  minutes. 

Eiul  of  ebb  current,  16  hours  20  minutes. 

For  these  points  of  tiuie.  then,  the  elevation,  of  the  river's  surface  has  been  taken 
from  the  diagram  of  the  mean  tidal  curves  and  plotted  on  the  diagram  showing  the 
heights  of  tidal  prism. 

The  surface  areas  of  the  river  were  f<mnd  partly  from  the  map  of  the  survey  of 
1889,  partly  from  Coast  Survey  maps,  and  are  rendered  in  the  following  table: 

Table  3. — Surface  areuB  of  St.  Johns  River. 

Square  feet. 

From  outer  end  of  jetties  to  Mayport 61, 000, 000 

From  Mayport  to  St.  Johns  Bluff. 88,000,000 

From  &t.  Johns  Bluff  to  Dames  Point 247,0(X),000 

From  Dames  Point  to  Jacksonville 405,  000, 000 

From  Jacksonville  to  Palatka 3, 017, 000, 000 

From  Palatka  to  head  of  tide 184,000,000 

Total 3,992,000,000 

In  computiug  the  tidal  discharge  of  a  river  with  low  and  marshy  shores  from  its 
tidal  data,  the  tendency  generally  is  toward  results  that  are  too  small  on  account  of 
the  probability  that  not  the  entire  area  of  lowlands  submerged  at  high  water  has 
been  considered.  In  the  case  of  the  St.  Johns  this  difficulty  is  in  a  great  measure 
removed  by  the  peculiarity  of  the  propagation  of  the  tidal  wave  in  it.  At  the  time 
the  ebb  current  commences  to  run  at  Mayport  it  is  about  high  water  at  Jacksonville 
and  low  water  at  I'alatka.  About  half  way  between  these^  two  places,  somewhat 
above  San  Patricio,  probably,  the  two  lines  showing  river's  surface  at  beginning 
and  end  of  Mayport  ebb  current,  therefore,  cross  each  other  as  shown  on  the  diagram. 
In  othex  words,  the  tidal  prism  voided  during  a  Mayport  ebb  tide  does  not  extend  to 
the  head  of  tide,  but  only  to  a  point  about  50  miles  below  it;  above  that  point  (San 
Patricio)  the  water  does  not/aa,  but  it  rises  during  such  ebb  tide — that  is,  the  prism 
above  San  Patricio  is  not  voided  but  is  filled.  During  a  flood  tide  at  Mayport  the 
same  prism  is,  of  course,  voided  and  not  filled.  This  upper  volume,  therefore,  enters 
negatively  into  the  computation  of  ebb  outflow  or  flood  inflow  for  any  point  near 
the  mouth,  and  the  volumes  pertaining  to  the  areas  of  unconsidered  submerged 
lands  are  therefore  also  partly  positive,  partly  negative,  and  may  reasonably  be  sup- 
posed to  approximately  balance  themselves. 

Incidentally  it  may  be  remarked  here,  that  there  can  be  no  doubt  but  what  the 
construction  of  a  dam  at  San  Patricio,  preventing  the  tide  from  ascending  the  river 
any  further,  would  increase  the  discharge  at  the  mouth  to  the  amount  of  the  above- 
described  prism  now  extending  from  Sail  Patricio  to  head  of  tide,  an  increase  that 
would  not  bo  less  than  500,000,000  cubic  feet,  or  about  one-quarter  of  the  present 
outflow. 

We  have  next  to  determine  the  fresh-water  flow.  The  mean  annual  rainfall  at 
Jacksonville  has  been  found  from  twenty  years'  observations  to  be  4^  feet.  Assum- 
ing the  area  of  the  basin  of  the  St.  Johns  JRiver  at  8,1(50  stiuarc  miles,  wo  obtain  a. 
mean  volume  of  rainfall  per  second  of  32,460  cubic  feet,  or  when  the  above  duration 
of  ebb  and  flood  cuiTents  is  considered: 

Mftin  volume  of  lainfall  durini-  ebb  How S02,  (MM).  (KH) 

Mean  voliujie  of  rainfall  during  Hcuid  Uonv  018.  (KX),  000 
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The  qnestioB,  how  much  of  thia  entire  quantity  of  atmospberio  precipitation  is 
evaporated  and  absorbed  and  how  much  of  it  reaches  the  sea,  can.  of  course,  be 
answered  only  approximately.  Still  wc  have  some  guiding  poiirts  in  the  matter  and 
are  not  apt  to  err  to  such  an  extent  as  to  seriously  impair  the  value  of  our  final 
results  for  ebb  and  flood  flow. 

Mr.  Daubeney's  difference  between  ebb  and  flood  volumes  renders  the  coefficient 
of  efflux  at  about  0.41. 

A  similar  result  hns  been  found  by  me,  through  the  same  means,  for  the  mouth  of 
the  Savatinah  River,  viz,  0.43,  but  was  at  the  time  already,  for  various  reasons,  con- 
sidered somewhat  too  ^eat. 

From  three  years  daily  observations  of  the  river  gan^e  and  of  rainfall  at  Angnsta, 
215  miles  from  the  month,  I  have  subsequiAtly  determined  the  coefficient  of  efflnx 
there  at  0.47,  and  in  view  of  this  result  for  a  point  in  the  hilly  region  of  the  river  the 
belief  is  coutirmed  that  the  result  found  for  the  mouth  was  too  great.  If  the  amoont 
of  1,000  cubic  feet  per  second,  which  was  thought  to  be  the  excess,  is  deducted,  then 
we  obtain  a  coefficient  of  0.40,  which  seems  to  bear  a  better  proportion  to  the  0.47  at 
Augusta. 

If  it  is  considered  now  that  about  two-thirds  of  the  basin  of  the  Savannah  oonaista 
of  rolling  country  while  the  entire  basin  of  the  St.  Johns  is  flat,  then  it  becomes 
evident  uiat  the  coefficient  of  efflux  for  the  St.  Johns  must  l>e  smaller  than  that  for 
the  Savannah.  This  is  corroborated  by  Gen.  Gilmore,  who  holds  that  0.25  would 
be  nearer  the  truth  than  0.41. 

From  all  this  evidence  it  is  believed  that  a  coefficient  of  efflux  of  0.33  will  not  be 
far  from  the  truth;  this  renders  for  the  fresh- water  flow  at  the  mouth : 

Cubic  feet. 

Fresh-water  flow  during  ebb  current 267,000,000 

Fresh-water  flow  during  flood  current 216, 000, 000 

On  the  basis  of  all  these  data  we  are  now  enabled  to  determine  the  tidal  flow  at 
Mayport. 

On  account  of  the  meagerness  of  tidal  data  for  Dames  Point  the  height  of  tidal 
prism  there  has  been  assumed  in  these  computations  greater  than  it  probably  is. 
For  uniform  surface  slopes  from  Mayport  to  JaokHonville,  as  shown  on  thedil^ram, 
the  ebb  and  flood  volumes  would  be  about  100,000,000  cubic  feet  smaller. 

Xidal  flow  at  Mayport, 

[Ck>mpated  for  mean  tidal  ranges  as  given  in  Table  No.  2,  and  for  ohanre  of  correntB  2  hoiun  aft«r 

high-water  and  2^  hours  after  low- water  staodT] 

1.  EBB  FLOW 


Locality. 


Prism  voided. 


Mayport  to  Dames  Point 

Dames  Point  to  Jacksonville 

Jacksonville  to  end  of  voided  prism. 


Volume  of  prism  voided , 

Pritm  filUd. 

Beginning  of  filled  prism  to  head  of  tide 

Consequently,  prism  voided  through  Mayport  cross  section 
Plus  fresh- water  flow  during  ebb , 


Entire  ebb  flow  at  Mayport 


Area. 


Square  f€«t. 
335. 000, 000 
405, 000, 000 

1,970,000,000 


1,232 


Height. 


Fet. 

1.57 
1.28 
0.47 


0.45 


Volume. 


Ouhie  f€€l. 
520,000,000 
518,000,000 
026)000,000 


l,970,'000,O0O 


554,000,000 


1,416,000,000 
267,000,000 


1,663,000,000 


2.  FLOOD  FLOW. 

Cubic  feet 

Prism  filled  throuch  Mayport  section  as  above 1, 416, 000, 000 

Less  fresh-water  flow  dnring  flood 216, 000, 000 

Entire  flood  inflow  at  Mayport 1,200,000,000 

Against  these  figures  we  have  the  volumes  found  in  1878,  as  follows : 

Tidal  flow  found  by  gauging  the  rirer  at  Mayport  in  1S7S, 

Cubic  feet 

Ebb  outflow 1,860,010 

Flooil  inflow 1,181,000 
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In  comparing  and  weighing  these  reAnlts  it  mnat  be  borne  in  mind  that  the  bcgin- 
uinz  of  the  1878  ganging  work  was  prooecled  by  a  very  wet  seanon.  For  September 
of  that  year  the  Jacksonville  record  gives  the  unexampled  precipitation  of  21  inches; 
that  is  more  than  one-third  of  the  mean  annual  rainfall.  The  effect  of  this  has  prob- 
ably extended  into  the  commencement  of  the  survey,  November  2d  to  4th,  the  only 
time  when  flood  current  was  observed.  In  this  connection  General  Gillmore  expressed 
himself  as  follows  (Report  of  1879,  page  781) : 

There  can  be  no  doubt  that  when  the  river  was  gauged  for  flood  the  supply  of  fresh 
wster  vaa  ixr  excess  of  the  average  amount  and  diminished  the  volume  of  the  sea 
water  entering  the  river. 

The  ebb  current  was  observed  in  three  series,  viz,  from  November  5  to  November 
8,  fh>m  November  23  tb  November  26,  and  from  December  7  to  December  12,  and  it 
may  be  aaanmed  that  the  means  of  these  have  rendered  average  results.  We  are, 
therefore,  led  to  correct  Mr.  Daubeney's  figures  by  increaHing  the  flood  volume  sufii- 
clehtly  to  render  a  difference  equal  to  our  IreHh- water  flow  for  half  a  lunar  day ;  that 
is,  483,000,000  cubic  feet.    This  renders : 

Volumes  of  IS? 8  cor rtvied  for  fre^k-water  flow. 

Cubic  feet 

Ebb  outflow 1,860,000,000 

Flood  inflow 1,377,000,000 

In  this  form,  in  which  the  results  of  1878  are  probably  aH  near  to  tlie  truth  as  may 
expected  from  so  experienced  an  obHcrvor  as  Mr.  Daubeney,  they  indicate  a  decided 
falling  off  of  the  tidal  prism  since  that  time. 

But  in  order  to  weigh  the  evidence  as  to  the  present  volumes  according  to  its  true 
value,  it  should  bo  stated  that  very  slight  changes  in  the  aHsnmed  time  of  change  of 
current  and  in  the  mean  rise  and  fall  at  the  upper  points  will  cause  considerable 
changes  in  the  volnmes  computed  on  the  basis  of  these  data.  If,  for  instance,  the 
time  of  change  of  current  is  assumed  at  1  hour  43  minutes  after  high  and  2  hours  20 
minutee  after  low-water,  then  we  obtain  the  following  volumes: 

Tidal  flow  at  Mayport, 

Computed  for  mean  tidal  ranges  as  given  in  Table  No.  2  and  for  change  of  current 
1  hour  43  minutes  after  higli-water  and  2  hours  20  minutes  after  low-wnter  stand — 

Cubic  feet. 

Ebb  outflow 1,756,000,000 

Hood  inflow 1,273,000,000 

If  in  additicm  to  this  correction  mean  rise  and  fall  at  Palatka  is  assumed  at  1.0  in- 
stead, of  1.15,  us  iiliovo,  then  the  following  volumes  arc  fuund: 

Tidal  flow  at  MayporL 

Computed  for  a  mean  tidal  range  at  Palatka  of  1.0,  other  mean  ranges  the  same  as  in 
table  No.  2,  time  of  change  of  current  1  hour  43  minutes  after  high- water  and  2 
hours  20  minutes  after  low- water  stand — 

Cubic  feet 

Ebb  outflow ; 1,859,000,000 

Flood  inflow 1,376,000,000 

a  result  agreeing  almost  exactly  with  the  corrected  figures  of  1878. 

Now,  the  present  observations  have  extended  over  too  short  a  time  to  establish 
the  mean  tidal  data,  on  which  are  based  tlie  above  computations,  with  stifflcient 
exactness  as  to  exclude  the  possibility  of  errors  reaching  the  indicated  limit,  and 
the  flnal  conclusion  to  be  drawn  from  the  conipariHon  of  the  tidal  prism  and  the 
gauging  work  of  1878  must,  therefore,  bo  limited  to  the  statement  that  a  diminution 
of  the  tidal  prism  of  the  river  is  indicated,  but  not  established  with  certainty. 

The  attempt  to  secure  additional  information  by  drawing  into  the  scope  of  the 
comparison  the  gauging  work  of  1889  had  to  be  abandoned,  on  account  of  the  radical 
incompatibility  of  their  results  with  the  results  of  1878  and  those  of  the  present 
computation.  The  fieures  found  from  the  work  done  in  1889  are  rendered  in  the 
Report  of  1890  in  a  taole  facing  page  1561,  as  follows: 

Tidal  flow  at  St.  Johns  Bluff,  an  found  IS.SV. 

Cubic  feet. 

Ebb  outflow 1,981,000,000 

Flood  inflow 723,000,000 
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lidal  flow  at  Darnels  Point,  as  found  1889, 

CnUo  feet. 

Ebb  outflow 1,970,000,000 

Hood  inflow 676,000,000 

Tb«  following  figures  are  rendered  by  computation  assuming  change  of  ourrent  at 
1  hour  30  minutes  after  high  and  2  hours  20  minute»  after  low-water  stand  and  mean 
rise  and  fall  at  Palatka  at  1  foot. 

Tidal  flow  at  St.  Johns  Bluff  as  computed  from  tidal  prism. 

Cubic  feet. 

Ebb  outflow 1,'563, 000,  OOo 

Flood  inflow 1,080,000,000 

Tidal  flow  at  Dames  Point,  as  computed  from  tidal  prism. 

Cubic  feet. 

Ebb  outflow 1,247,000,000 

Flood  inflow 763,000,000 

Although,  as  stated  above,  the  results  of  the  present  computation  are  considerably 
swayed  by  comparatively  slight  changes  in  the  data  on  widoh  they  are  based,  and 
althoni^b  the  data  for  St.  Job^s  Bluff  and  Dames  Point  are  approximate  only,  still, 
the  difler^nces  found,  at  the  latter  place  especially,  are  too  CTeat  to  be  accounted  for 
in  this  way,  and  in  view  of  the  fact  that  during  the  time  of  the  gauging  of  1889  and 
for  four  months  previous  to  it  the  rainfall  as  given  by  the  JacksonTllle  record  was 
not  much  in  excess  of  the  average,  it  is  difficult  to  understand  the  results  of  thia 
gangiuff  work. 

lu  oraer  to  definitely  decide  the  question  whether  the  tidal  prism  of  the  river  has 
been  reduced  since  the  construction  of  the  Jetties,  it  will  be  necessary  to  regauge 
the  river  at  the  May  port  section  of  1878,  having  at  the  same  time  during  the  entire 
duration  of  the  work  careful  observations  of  high  and  low  water  made  along  the 
entire  tidal  portion  of  the  river,  say  at  Mayport,  Dames  Point,  Jacksonville,  Green 
Cove  Springs,  and  Palatka.  An  establishment  of  one  or  two  self-registering  gauges 
would  undoubtedly  be  of  great  advantage  to  the  work. 

Such  a  gauging,  combined  with  the  tidal  results  obtained,  would  not  only  settle 
the  question  at  issue  at  present,  but  it  would  alsoftirnish  the  necessary  data  .to  feel, 
as  it  were,  the  river's  pulse  during  the  further  continuation  of  the  work  by  means 
of  continued  tidal  observations,  from  which,  if  properly  arranged,  any  decline  of 
range  would  become  apparent  at  its  commencement,  almost. 

The  drift  of  all  available  information  pointing  towards  a  continuation  of  the 
south  jetty,  and,  for  the  present  at  least,  a  cessation  of  work  on  the  north  jetty,  it 
becomes  of  importance  to  inquire,  as  far  as  possible,  into  the  conditions  of  flow  that 
will  probably  be  developed  alongside  of  the  proposed  continuation.  A  direct  solu- 
tion of  the  question  is  not  possible,  but  we  can  approach  it  by  discussing  the  condi- 
tions existing  at  the  outer  end  of  the  south  jetty  now. 

During  northeasterly  winds,  which  are  the  prevailing  and,  therefore,  the  more  im- 
portant ones  for  the  channel,  the  spill  during  ebb  tide  over  the  north  jetty  is  likely 
to  be  so  insignificant  that  it  may  be  neglected  altogether.  The  spill  over  the  south 
jetty,  however,  is  very  considerable,  as  shown  by  our  current  observations.  Draw- 
ing a  line  at  ri^ht  angles  to  the  main  direction  of  the  latter,  the  length  of  this  line 
from  the  end  of  south  jetty  to  the  shore  represents  about  the  width  of  the  section  of 
discharp^e  over  the  top  of  the  jetty,  the  height  of  which  section  of  discharge  is  equal 
to  the  mean  elevation  of  surface  above  mean  low  watdr  during  ebb  flow.  The  letfgth 
in  question  is  found  at  about  4,500  feet  and  the  height  is  about  1\  feet.  Further- 
more, the  low- water  cross-sectional  area  between  jetties  at  their  outer  end  at  present 
is  about  23,500  square  feet,  so  that  the  entire  mean  area  of  ebb  outflow  is  found  as 
follows : 

Square  feet. 

Low-water  cross-sectional  area  between  jetties 23, 500 

Additional  area  pertaining  to  ebb  outflow,  1^  by  1,600 2, 400 

Area  of  outflow  over  jetty  4,500  by  1^ < 6, 750 

Total  mean  area  of  ebb  outflow 32, 650 

The  ebb  discharge  at  the  outer  end  of  south  jetty  is  found  at  about  2,070,000,000 
cubic  feet  when  Palatka  range  is  assumed  at  1  foot  and  at  al>ont  1,940,000,000  cubio 
feet  when  Palatka  range  is  assumed  at  1.15  feet.  Adopting  the  mean  of  these  two 
figures  and  a  duration  of  ebb  current  of  6  hours  53  minutes,  we  now  obtain  for  the 
mean  velocity  between  jetties  at  their  outer  end 


V      2,005,000,000        o  -  r    *  A 
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i)rom  which,  according  to  relations  found  at  other  placefi,  we  may  deduce  a  mean 
bottom  velocity  at  the  time  of  maximiuu  current  of  about  the  same  amount  and  a 
channel  bottom  velocity  at  the  time  of  maximum  current  of  about  3  feet. 

At  the  future  outer  end  of  the  south  jetty,  with  an  un prolonged  norih  jetty,  not 
quit-e  as  great  velocity  can  be  expected;  but  during  northerly  winds  the  ditlorouce 
is  not  likely  to  be  great,  and  there  will  then  be  channel  bottom  velocities  at  the  time 
of  maximum  current  of  probably  2^  feet  or  even  more — more  than  sufficient  to  move 
the  fine  sand  of  which  the  bottom  consists. 

Summing  up^  we  may  state  the  principal  deductions  derived  irom  the  various  mat- 
ters discussed  in  this  report  as  follows: 

1.  The  effectiveness  of  the  south  jetty,  carried  no  higher  than  low- water  level,  to 
create  and  maintain  a  channel  is  demonstrated  by  the  movements  of  shoals  between 
jetties  as  apparent  from  the  comparative  cross  sections  submitted  herewith  and  by 
the  history  of  the  south  jetty  and  its  channel  as  apparent  from  the  diagram.  This 
evidence  is  corroborated  by  a  discussion  of  the  strength  of  ebb  currents  between  the 
jetties  and  their  probable  strength  al(mg  the  future  continuation  of  the  south  jetty. 

2.  Apparent  shoaling  tendencies  and  a  possible  loss  of  tidal  jange  above,  as  indi- 
cated by  a  comparison  of  former  and  present  flow,  seem  to  be  a  warning  that  restric- 
tion of  the  entrance  by  heightening  the  jetties  shonld  not  be  carried  any  further  at 
present.  *  This  evidence  is  corroborated  by  the  observations  of  direction  of  current 
maile  between  the  jetties. 

The  lack  of  positiveness  in  a  great  part  of  the  discussion  submitted  herewith  and 
the  conclnsions  arrive<l  at  is  partly  due  to  the  previous  absence  of  information  in 
regard  to  the  upper  river  and  partly  to  the  shortness  of  time  in  which  this  and  other 
Information  had  to  be  supplied.  The  latter  circumstance  has  also  prevented  the  suc- 
cessful observation  of  sand  movements  during  ebb  and  flood  desired  by  yuu  in  your 
instructions. 

I  finally  desire  to  express  my  appreciation  of  the  efficient  assistance  rendered  by 

Messrs.  F.  W.  Bruce,  L.  8.  Mattair,  and  P.  B.  Bird.    Mr.  Bruce  assisted  me  during 

the  beginning  of  the  survey,  before  Mr.  Bird  joined  me,  and  has  continued  to  render 

most  valuable  aid  during  the  entire  duration  of  the  survey  whenever  called  upon. 

Submitting  the  above,  I  am,  ni^jor^  very  respectfully,  your  obedient  servant, 

£.   A.   GiSSELKK, 

United  States  Assistant  Engineer, 
M^j.  J.  C.  Mallery, 

C<nys  of  Engineers f  U.  8.  J, 


COMMKRCIAL  STATISTICS. 

Commerce  of  3t.  Johns  River,  Florida,  during  the  year  ending  December  SI,  1891, 


Articles. 


Cotton bales. 

Fertil  izers tonn . 

Fish  and  oysters barrel  s . 

Fruits boxes . 

Bananas bunches . 

Oranges boxes. 

Hides tons. 

Lumber: 

Rough feet. 

Sawed feet,  B.  M. 

Merchandise tons . 

8h  ip  atores barrel  s . 

Vegeuiblea boxes. 

Shmgles number. 

Railroad  ties do... 

Phoaphate tons. 

Coal do... 

Brick number . 

loe ton  s . 

lilme ba  rrels . 


Total, 


Quantity. 

Gross 
tonnage. 

810 

162 

14,00U 

14,000 

200 

35 

12, 405 

546 

12,000 

450 

416, 100 

16,644 

30 

30 

45, 000. 000 

112,500 

53, 276. 090 

133, 190 

200, 000 

200,000 

700 

158 

5.310 

212 

24, 000, 000 

960 

188,000 

18,950 

2.  :i80 

2, 380 

12.000 

12,000 

600,000 

1,500 

1,200 

1,200 

13,000 

1,300 

511,  217 

Estimated 
value. 


$81,000 

420,000 

1,000 

18,608 

12,000 

832,200 

4,000 

270.000 

627, 323 

10, 000,  000 

7,175 

10,620 

74,000 

46,500 

12,800 

60,000 

6,000 

2,400 

13,000 


12, 498, 626 


Vessels. 


Steamers 
Sailing  .. 


Character, 


Merchant. 
, do... 


No. 


324 
329 


Average 
tonnage. 


1, 895. 75 
258.61 


Average 
draft. 


FeeL 


11,- 
11 


Iff 


1366   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

A  new  liufi  of  ocean  stoamera,  tko  Me^chant8^  has  been  established  to  New  York, 
and  two  other  linos  of  fruit  steamers,  from  England,  are  awaiting  the  improyement 
of  the  river  to  a  sufficient  depth  to  enable  them  to  reach  Jacksonville. 

Passengers,  ia,00O,  at  $234,000. 

Estimated  }»ercenta^e  of'totiil  trade  of  neighborhood  carried  by  water,  one-fourth. 

Probable  increase  of  trade  wore  the  Improvement  completed,  300  per  cent. 

The  above  statement  covers  tho  shipping  and  merchandise  that  crosses  the  bar  at 
the  mouth  of  the  St.  Johns  River  to  and  from  Jacksonville  only. 

Chas.  H.  Smith, 
Secretary  Bbard  of  Aade, 


O  2. 

IMPROVEMENT  OF  OCKLAWAHA  RIVER,  FLORIDA. 

The  Ockla waha  Kiver  has  its  source  in  Lake  Apopka,  Central  Florida, 
flows  slightly  west  of  north  for  about  104  miles,  measured  along  the  axis 
of  the  channel,  then  almost  dae  east  for  21  miles  farther,  when  it  unites 
with  the  St.  Johns  River.  The  Ocklawaha  River  is  the  principal  outlet 
of  a  number  of  large  lakes,  whose  aggregate  area  is  about  175  square 
miles. 

The  only  important  tributary  of  the  Ocklawaha  River  is  the  Silver 
Spring  Run,  which  is  6  miles  long  and  has  an  average  width  of  about 
50  feet  and  a  least  depth  along  the  axis  of  the  channel  of  about  9  feet. 
Being  the  outlet  of  the  famous  Silver  Spring,  its  volume  of  discharge 
varies  but  little. 

Fi'om  Lake  Griffin  down  for  a  distance  of  about  28  miles  the  river 
flows  through  a  wide  savanna,  submerged  about  1  foot  under  water 
and  covered  with  a  dense  growth  of  saw  grass.  On  this  reach  thariver 
averages  from  30  to  40  feet  in  width  and  has  a  least  channel  depth  of 
about  5  feet.    The  current  is  very  slugglish. 

The  impediments  to  navigation  on  this  portion  of  the  river  are  the 
numerous  bends,  the  narrow  channel,  floating  islands,  and  eelgrass. 

From  the  savanna  to  the  mouth,  a  distance  of  about  58  miles,  the 
banks  are  covered  with  a  dense  growth  of  cypress  and  other  timber. 

On  this  reach  the  river  averages  from  60  to  70  feet  in  width  and.  the 
least  channel  depth  is  4  feet.  The  average  velocity  of  the  current  is 
considerably  greater  than  on  the  upper  river,  being  about  1.3  feet  per 
second. 

The  principal  obstructions  to  navigation  are  snags  and  overhanging 
trees. 

PROJECT  OF  IMPROVEMENT. 

The  approved  project  is  to  clear  the  channel  between  Lake  Griffin iind 
the  mouth  by  removing  the  snags  and  the  worst  overhanging  trees,  and 
by  moving  the  floating  islands  out  of  the  channel  and  staking  them  in 
place  by  piles. 

OPERATIONS  PRIOR  TO  JUNE  30,  1801. 

By  act  of  Congress  approved  September  19,  1890,  an  appropriation  of 
$10,000  was  made  for  "  improving  Ocklawaha  River,  Florida,  to  Lees- 
burg,  on  Lake  Griffin." 

A  survey  of  the  entire  river  between  Lake  Griffin  and' the  mouth  was 
made.  The  project  was  prepared  and  submitted.  The  work  recom- 
mended at  that  time  was  estimated  to  cost  $7,500. 
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OPERATIONS  DURING  THK  FISCAL   YEAR  ENDING  JUNE  30,  1802. 

With  the  approval  of  the  Chief  of  Engineers  it  was  decided  to  do  the 
work  by  hired  labor;  acconlingly  the  derrick  scow,  which  had  been  in 
use  on  the  jetties  at  the  mouth  of  the  St.  Johns  River,  was  equipi)ed 
with  quarters  and  such  additional  machinery  and  tools  as  would  be  re- 
quired, and  work  was  begun  on  the  river  January  12  and  continued 
until  June  30,  when  the  appropriation  was  exhausted.  The  work  has 
resulted  in  clearing  ttie  river  of  its  worst  obstructions  from  the  mouth 
to  the  prairie,  a  distance  of  60  miles.  On  account  of  the  remarkably 
low  stage  of  the  river  the  boat  could  not  go  above  the  prairie,  and  no 
work  was  done  on  the  floating  islands. 

One  thousand  two  hundred  and  eighty-four  snags  over  2  feet,  1,689 
from  8  inches  to  2  feet,  and  908  under  8  inches  in  diameter  were  re- 
moved; 91  overhanging  trees  over  2  feet,  376  from  8  inches  to  2  feet,  and 
238  under  8  inches  in  diameter  were  removed ;  84  trees  were  trimmed ; 
making  a  total  of  3,881  snags  and  705  overhanging  trees  removed,  and 
84  trees  trimmed. 

The  river  has  been  unprecedentedly  low, — 3  feet  below  its  level  when 
the  survey  was  made,  which  at  that  time,  from  the  best  information 
available,  was  believed  to  be  the  ordinary  low-water  stage.  Only  608 
snags  were  counted  during  the  survey. 

At  present  the  river  is  fciirly  navigable  as  far  as  the  prairie.  Above 
that  point  there  are  a  few  shoals  and  the  floating  islands.  The  oranges 
andvegetables  are  usually  shipped  when  the  water  is  at  its  low  stage, 
and  the  shosils  form  serious  obstructions.  It  is  believed  that  the  chan- 
nel can  not  be  kept  clear  of  the  floating  islands  unless  a  row  of  piles 
connected  by  a  waling  strip  is  constructed  on  each  side.  In  view  of 
fact  that  the  railroads  are  practically  inaccessible  to  a  large  number  of 
the  residents  of  this  portion  of  the  river  and  that  the  improvement  of 
the  river  as  far  as  Leesburg  would  enable  the  orange  and  vegetable 
growers  in  the  vicinity  of  Lake  GriflSn  to  ship  their  x^roduce  by  water 
to  the  St.  Johns  Kiver,  it  is  recommended  that  the  improvement  be 
continued  to  Lake  Griffin.  This  can  be  done  at  an  estimated  cost  of 
$15,000,  with  an  annual  outlay  of  $1,000  for  some  years  to  maintain 
the  clear  channel. 

The  Ocklawaba  River  is  in  the  collection  district  of  8t.  Johns.  The  nearest  light- 
house is  the  St.  Augustine  Light.    The  nearest  fort  is  Fort  Marion,  Fla. 

Money  statement, 

July  1,  1891,  balance  unexpended $7, 5^4. 32 

June  30,  1892,  amount  expended  during  fiscal  year * 6, 320. 01 

July  1,  1892,  balance  unexpended 1,224.31 

July  1,  1892,  outstanding  liabilities 949. 14 

July  1,  1892,  balance  available 275.17 

Amount  appropriated  by  act  approved  July  13,  1892 1, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 1, 275. 17 

f  Amount  ^estimated)  required  for  completion  of  existinjj  project 15,  (X)0. 00 
Amount  ttiat  can  be  protitabljy^  expended  in  fiscal  year  ending  June  30, 1894    15, 000. 00 
Submitted  in  compliance  with  requirements  or  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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COMMKRCIAL  STATISTICS. 

Commerce  of  Oeklawaha  River,  Florida^  during  thx:  year  ending  December  St,  1891. 


Articlos. 


Cotton  ...  - lialeu . 

FiTtillKere tons. 

J'roltH lM>xes . 

Grain touB. 

Hiiles baleH. 

Houey,  sirup,  etc tonB. 

Lunil)er : 

Kougb feet . 

SawtMl feet,U.M. 

Merchandise tons . 

Tegetablea boxe» . 


Total 


Qa^tity. 

Gross     ' 

tonnage.  , 

1 

255 

721 

120 

120 

57,  '219 

3,380 

2U0 

200 

40 

1 

134 

13* 

5,000,000 

50,000 

86,000 

1,150 

913 

913 

100 

4 

55,854 


$16,065 

12,000 

105. 000 

17,000 

I.GUO 

7,200 

35,000 

8,500 

200.000 

100 


402,465 


Percentage  of  trade  of  ncigliborhooil  carried  by  water  (estimated) :  All. 
Probable  increase  of  trade  were  the  improvement  completed:  150  per  cent. 
Following  i8  a  statement  of  the  business  on  the  lakes  at  the  upper  end  of  the  Oek- 
lawaha fiiver  for  tiie  year  1891 : 


Articles. 


Fertilizers tons. 

Fish  and  oysters barrel « . 

Fniit« boxes . 

Grain tons . 

Hides do. . 

Honov,  simp,  etc do. . 

Lumber : 

Koiigh feet. 

Sawed feet,  B.  M . 

Merchandise *. tons . 

Ship  stores barn'ls . 

Vegetables boxes. 


Total 


Quantity 


Gross 
tonnage. 


400 

5 

106,  000 

200 

1 

50,000 

1, 000, 000 

10,000 

10 

25,000 


400 

1 

4,240 

200 
5 
1 

100 

2,000 

10, 000 

1 

1,250 


18,198 


Estimated 
value. 


$12,000 

20 

156,000 

17,000 

1,000 

400 

5,000 

25,000 

800,000 

70 

25,000 


1,041,400 


Percentage  of  trade  (tf  neighborhood  carried  by  water  (estimated) :  50  per  cent. 
Probable  increase  of  trade  were  the  improvement  comi)leted:  150  per  cent. 
The  following  steamers  are  engaged  in  the  trade  of  the  Oeklawaha  River : 


Name. 


Eureka 

Oko«*lnimpkee 

Ast;itala 

Oscoola 

Wahoo 

Eli7.abtth 


Character. 


Steamer 


.do 
.do 
do 
.do 
.do 


Sophie  Howard do 


Tonnage.!  Draft. 


67 
65 
55 
60 
35 
4 
10 


FeeL 


4 

1| 
Si 
8 


Number  of  passengers  carried  dtiring  tlie  year,  5,380. 

The  following  steamers  are  engaged  in  the    navigation  of  lakes  Griffln,  Harris, 
Eustis,  and  Dora: 


Name. 


Character. 


Gazelle Stfamor 

J.  A.  Lane do  . . . 

Helen  Denham !....do  ... 


Df&ft. 


FsH. 


Number  of  passengers  carried  during  the  year,  1,500. 
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03. 

IMPROVING  VOLUSIA  BAB,  FLORIDA. 

I 

Volusia  Bar  is  located  at  the' south  end  or  head  of  Lake  George, 
about  1(>2  miles  by  river  from  the  mouth  of  St.  Johns  Kiver,  at  the 
point  where  the  waters  of  the  river  How  into  the  lake.  , 

An  examination  of  Volusia  Bar  with  a  view  to  its  improvement  was 
made  in  March,  1879.  A  report  thereon,  dated  July  16, 1879,  with- plan 
of  improvement,  is  printed  as  Appendix  I  9,  Annual  Report  of  the  Chief 
of  Engineers  for  1879. 

This  was  modified  as  reported  in  the  Annual  Reports  of  the  Chief  of 
Engineers  for  1882  and  1883,  Appendixes  J  11  and  L  14,  respectively. 

Before  it«  improvement  the  channel  over  the  bar  was  very  crooked, 
and  had  a  least  depth  varying  from  3J  to  4J  feet. 

APPROVED  PROJECT. 

To  establish  and  maintain  a  channel  6  feet  deep  across  the  bar  by 
the  increased  velocity  of  flow  produced  by  two  converging  jetties  of 
brush  and  stone,  assisted  by  dredging,  if  necessary,  and  to  define  and 
protect  the  channel  thus  formed  by  rows  of  fender  piles. 

In  1887  this  project  was  modified  to  limit  the  depth  to  the  6  feet 
already  attained,  as  that  depth  is  sufficient  for  the  steamers  navigating 
the  Upper  St.  Jolin's  River,  and  is  as  great  as  can  be  carried  over  the 
bars  between  Lake  Monroe  and  Lake  George. 

Operations  for  imx)roving  Volusia  Bar,  Florida,  hav^  been  carried  on 
at  intervals  since  December,  1880,  ui^ider  the  following  appropriations, 
viz: 

By  act  approved — 

June  14,  1880 $5,000 

March  3,  1881 5,500 

By  act  passed  August  2,  1882 5^000 

By  act  approved — 

July  5,  18^ 2,000 

August  5,  1886 7,500 

By  act  of  Auirust  11,  1888 500 

By  act  approved  September  19,  1890 500 

Total 26,000 

OPERATIONS  PRIOR   TO  JUNE  30,  1891. 

The  total  amount  expended  up  to  June  30^  1801,  including  liabilities 
tlien  outstanding,  was  $25,495.87.  Two  jetties  had  been  built,  starting 
&om  opposite  sides  of  the  river  bank  at  the  south  edge  of  the  lake  and 
converging  until  on  the  bar  the  clear  channel  way  between  them  w^is 
230  feet  wide.  The  east  jetty  is  3,400  feet  long,  and  is  built  to  the  level 
of  mean  low  water  for  2,930  feet  from  the  shore.  The  west  jetty  is  2,200 
feet  long,  of  which  a  length  of  1,940  has  its  crest  at  the  level  of  mean 
low  water.  Two  rows  of  firmly  set  piles,  provided  with  waling  strips, 
confine  boats  to  a  100-foot  channel  across  the  crest  of  the  bar.  In  1887 
the  depth  attained  was  reported  to  be  ample  for  the  existing  commerce. 

OPERATIONS  DURINa  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

Under  the  appropriation  of  September  19, 1890,  97.02  cubic  y^irds  of 
stone  were  placed  on  the  east  jetty,  distributed  between  points  35  feet 
and  290  feet,  respectively,  &om  the  outer  end,  forming  a  crest  about 


1370  *    REPORT   OF   THK   CHIEF   OF    KNdlNEERS,  U.  S.  ARMY. 

2.5  feet  wide  and  at  au  elevation  of  one -half  foot  below  mean  low  water. 
An  examination  of  the  work  was  made  iu  July,  1891. 

WORK  REQUIRED. 

»  

The  St.  Johns  River  above  Lake  George  is  a  siltbearisg  stream, 
having  eroding  banks,  pools,  and  shoals,  and  is  sabject  to  marked  fluc- 
tuations of  level.  Lake  George  forms  a  settling  basin  and  rec^ves  an 
annual  deposit  ft*om  the  materials  eroded  between  lakes  George  and 
Monroe,  a  distance  of  45  miles.  The  greater  portion  of  this  material  is 
deposited  at  the  head  of  the  lake,  where  the  river  currents  lose  velocity 
in.  entering  the  broader  expanse,  and  there  forms  and  maintains  Volu- 
sia Bar.  It  is  evident  that  any  increase  of  depth  produced  by  contrac- 
tion and  scour  in  a  bar  pf  this  character  will  simply  push  the  deposit 
farther  out  into  the  still  water.  If  the  depth  of  the  lake  where  the 
new  deposit  is  formed  were  great,  the  improvement  of  the  channel  by 
unassisted  jetties  might  have  some  permanence. 

Lake  George  is  very  shoal.  In  1887  the  least  channel  depth  was  re- 
ported to  be  5  feet;  the  6,  7,  and  8  foot  contours  of  the  bottom  were 
420,780,  and  1,440  feet,  respectively.  From  the  ends  of  the  jetties  and  at 
the  distance  of  3,400  feet  beyond  the  jetties  a  maximum  depth  of  9.6  feet 
only  was  found.  In  1891  the  least  channel  depth  is  4.6  feet  and  the  6, 
7,  and  8  foot  contours  375,  480,  and  1,176  feet,  respectively,  fironi  the 
ends  of  the  jetties. 

Commerce  has  been  greatly  hampered  by  boats  grounding  on  the  bar 
during  the  i)aHt  low-water  season.  Further  improvement  of  the  bar  is 
required.  Only  tenii)orary  relief  can  be  obtained  by  an  extension  of 
the  jetties. 

Tlie  best  and  surest  method  to  adopt  will  be  to  deepen  the  channel 
by  dredging  from  time  to  time  as  may  be'  needed. 

From  past  experience  it  would  seem  that  tlie  annual  deposit  on  the 
bar  is  about  500  cubic  yards.  If  there  were  any  plant  available  this 
couid  be  removed  with  an  annual  expenditure  of  $500.  As  there  is  no 
dredging  plant  available  at  pre^sent,  in  this  vicinity,  the  cost  of  the  work 
by  contract  would  be  more  than  double,  if  indeed  any  bids  could  be 
obtained.  As  work  is  also  urgently  needed  on  the  Upper  St.  Johns 
River,  as  reported  in  letter  dated  January  20,  1891,  printed  in  House 
Ex.  Doc.  No.  240,  Fifty-first  Congress,  second  session,  and  for  which  the 
sum  of  $4,930  is  now  available,  it  would  be  a  great  advantage  for  the 
United  States  to  own  a  properly  equipped  snag  and  dredge  boat  for 
operations  on  the  entire  river.  Such  a  boat  could  be  obtained  for 
$15,000.  She  could  be  operated  at  a  cost  not  exceeding  $800  i)er 
month. 

During  the  past  winter  the  commerce  of  the  upper  river  was  greatly 
increased,  and  the  indications  point  to  a  further  increase  of  both  freight 
and  passenger  traffic  if  the  river  can  be  navigated  without  the  vexa- 
tious delays  caused  by  the  grounding  of  the  boats. 

This  work  is  in  the  collection  district  of  St.  Johns.    Jacksonville  is  the  nearest 
port  of  entry.    Nearest  light-liouse  is  Volusia  Bar  Light.    Nearest  fort  is  Fort  Marion. 

Money  statement 

July  1,  1891,  balance  unexpended $504.13 

June  30,  189^,  amonnt  expended  during  fiscal  year 391. 04 

July  1,"  1892;  balance  unexpended HO.  09 

Amount  appropriated  by  act  approved  July  13,  1892 1, 000.  CO 

Amount  available  for  fiscal  year  ending  June  30,  1893 1,  HO.  09 


• 
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f Aiiioant(estiuiate(l)  required  animally  for  maintciiaiioe  of  exiHtiiig  project    $1, 000, 00 
'  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1894      1, 000. 00 
i Submitted  in   compliance  with  requirements  of  BectionB  2  of  river  and    ' 
harbor  acts  of  1866  and  1867. 


CMJMMKRCIAL  STATISTICS. 

Commerce  af  Volusia  Bar,  Florida,  duriuj  the  year  ending  December  SI,  1891, 
[Famlahed  by  Mi^.  J.  A.  Leslie,  saperintendent  Clyde  Steamdhip  Line,  Jacksonville,  Fla.] 


Articles. 


Fortiliserfl 

Fish  and  oysters 

Fruits 

Grain 

Merchandise 

Vegetables 

Hay 

Total 


Vessels. 


City  of  Jaclcsonvllle. 
Fredrick  De  Barry  . . 

Everglade 

Welaka 


Character. 


Passenger  steamer. 

do 

Freight  steamer  . . . 
do 


Estimated, 
value. 


$02, 460. 00 

4,165.00 

445, 326. 00 

99. 632. 50 

3, 010, 800. 00 

19, 364. 00 

28, 180.  00 

3,  m,  917. 1)0 


Draft  of 
water. 


Feet. 


4.i 


O4. 

IMPROVEMENT  OF  ST.  AUGUSTINE  HARBOR,  FLORIDA. 

St.  Augustine  Harbor  lies  on  the  east  eoast  of  Florida^  about  47  miles 
south  of  the  St.  John's  Eiver.  It  is  formed  by  the  junction  of  two 
rivers^  or  rather  salt-water  lagoons,  the  Matanzas  and  Tolomato  rivers, 
which  run  parallel- to  the  coast  and  there  unite  to  break  through  the 
line  of  sand  hills  into  the  sea.  The  total  length  of  the  Tolomato  River 
is  about  20  miles  and  of  that  part  of  the  Matanzas  which  receives  and 
discharges  across  the  St.  Augustine  Bar  12  miles.  The  San  Sebastian 
Biver,  another  lagoon,  almost  surrounds  St.  Augustine,  and  opens  into 
the  Matanzas  Eiver  about  3  miles  from  its  mouth.  These  lagoons  vary 
.  in  depth  from  20  to  30  feet  for  several  miles  from  the  mouth  and  in 
width  from  300  to  500  yards.  They  form  large  tidal  basins,  filled  an<l 
emptied  through  the  channels  across  tM^  ^^r*  The  rise  of  tide  at  St. 
Augustine  varies  from  4  to  6  feet,  and  the  currents  generated  have 
maintained  two  or  more  channels  across  the  bar,  with  a  least  depth  of 
from  6  to  9  feet  at  low  water.  The  positions  of  these  channels  are  con-' 
tinually  shifting  between  the  south  end  of  the  mainland  east-of  the 
Tolomato  River  (North  Beach  or  North  Point),  and  the  cape  on  Anasta- 
sia  Island,  2f  miles  to  the  south.  The  harbor  forms  an  excellent  shel- 
tered anchorage,  but  the  shifting  nature  of  the  bar  and  the  shallow 
water  on  its  crest  have  presented  so  many  difficulties  to  mariners  that 
the  commeree  of  the  port  has  been  greatly  hampered.  It  is  limited 
practically  to  the  necessary  supplies  for  St.  Augustine. 

The  following  appropriations  have  been  made  for  this  harbor: 

Act  of  August  11,  1888 $35,000 

Act  approved  September  19^  1890 20,000 

Total .'. 65.O0# 
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PEOJBOT. 

The  approved  project  is  to  protect  the  shores  from  erosion  by  the 
construction  of  groins  of  concrete  and  riprap  on  brush  foundation  mat- 
tresses. % 

OPERATIONS   PRIOB  TO  JlTKB  30,  1891. 

With  the  appropriation  of  $35,000  made  in  the  act  of  1888,  three 
groins  were  built:  No.  1,  on  Anastasia  Island,  near  the  northern  bound- 
ary of  the  United  States  light-house  reservation;  No.  2,  on  North 
Beach,  at  the  point;  No.  3,  on  North  Beach,  about  2,000  feet  from  the 
point. 

These  groins  ^l  consist,  essentially,  of  a  foundation  of  brush  fascines, 
covered  with  rii)rap  aud  capi)ed  with  concrete  blocks  which  are  2  feet 
wide  on  top  and  have  side  slopes  of  1  on  2.  (For  detailed  description 
of  dimensions  and  methods,  see  Appendix  P  3,  Eeport  of  the  Chief  of 
Engineers,  1890.) 

With  the  appropriation  of  $20,000  made  in  act  of  September  19, 1890, 
Groin  No.  2  was  extended  seaward,  and  two  new  grqins  were  built:  No. 
4,  on  Anasta^sia  Island,  about  2,200  feet  northwest  of  Groin  No.  1,  and 
No.  6,  on  North  Beach,  between  Groin  No.  2  and  Groin  No.  3.  fFor  de- 
tailed des<tription  of  dimensions  and  methods,  see  Appendix  O  4, Eeport 
of  the  Chief  of  Engineers,  1891.) 

OPERATIONS  DURING  FISCAL  YEAR  KNDINO  JUNE  30,  1892. 

During  the  year  a  close  watch  was  kept  of  the  condition  of  the  groins 
with  a  view  of  using  the  small  amount  still  available  in  making  repairs 
whenever  necessary.  During  December  it  was  noticed  that  it  would 
be  necessary  to  protect  the  beach  from  further  erosion  in  the  vicinity 
of  Groin  No.  4.  Accordingly  the  construction  of  a  sheet-pile  wing 
dam  was  begun  in  January  and  continued  at  intervals  until  May. 

This  dam  is  327  feet  long  and  is  built  near  the  ordinary  high-water 
mark  at  the  side  of  the  groin  and  extends  along  the  beach  toward  the 
south.  It  is  construct^  of  a  double  row  of  sheet  piles  well  braced 
from  the  rear.  The  back  is  filled  in  with  mud  and  sand,  and  the  front 
is  protected  with  fascines  staked  in  i)lace  and  weighted  with  rock. 
The  desired  result  has  been  i>roduced  and  the  sand  is  tilling  in  in  front 
of  the  wing  dam. 

The  outer  block  of  concrete  on  Groin  No.  4  having  been  made  of  mar 
terial  that  had  been  mixed  several  days  before  using,  was  destroyed  by 
the  waves.    This  was  replaced  in  March. 

CONDITION   OF  THE   GROINS. 


All  of  the  groins  are  in  excellent  condition  with  the  exception  of 
Groin  No.  2.  The  repairs  to  the  cracks  in  the  concrete  of  this  groin,  as 
detailed  on  page  1633,  Report  of  Chief  of  Engineers,  1891,  have  proved 
ineffective,  and  considerable  of  the  material  used  in  making  the  repairs 
has  washed  out.  The  safety  of  the  groin  does  not  appear,  however,  to 
be  endangered  in  consequence. 

EFFECT  OF  THE  GROINS. 

A  survey  made  in  April,  1892,  shows  the  effect  of  tbe  groins  to  be  as 
follows: 
At  Groin  No.  1,  Anastasia  Island,  botli  the  high  and  low  water  lines 
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have  advanced  slightly.  The  high-water  line  ha«  advanced  40  feet  and 
the  low-water  line  about  25  feet. 

At  Groin  No.  4,  Anastasia  Island,  the  high-water  line  ha«  been 
pushed  back  a  few  feet,  while  the  low-water  line  has  advanced  about 
50  feet 

From  a  poidt  about  1,000  feet  from  Groin  No.  1  to  near  Groin  No.  4 
the  beach  has  been  slightly  eroded. 

At  Groin  No.  2,  North  Beach,  the  high-water  line  on  the  east  side 
has  advanced  100  feet,  while  on  the  west  side,  where  the  most  marked 
erosion  of  any  portion  of  the  bejich  has  taken  place,  the  extreme  high- 
wat^r  line  has  receded  nearly  100  feet,  while  the  ordinary  high- water 
line  has  receded  very  slightly.  The  low-water  line  on  both  sides  has 
advanced  about  50  feet. 

All  along  the  beach  in  the  vicinities  of  Groifis  Nos.  3  and  5,  North 
Beach,  the  shore  lines  have  continued  to  advance.  The  high-water 
line  has  advanced  on  an  average  200  feet  and  the  low- water  line  100 
feet. 

A  map,  showing  the  condition  of  that  portion  of  the  harbor  affected 
by  the  groins,  ticcompanies  this  report. 

St.  Augustine  is  in  the  collection  district  of  St.  Augnstine,  which  is  the  nearest 
port  of  entry.  The  nearest  fort  is  Fort  Marion.  The  St.  Angnstine  Light  is  the 
nearest  light-house. 

Money  statement. 

0 

July  1,  1891,  balance  unexpended $4, 112. 12 

June  30f  1892,  amount  expended  during  fiscal  year 2, 832. 52 

July  1,  1892,  balance  unexpended 1, 279. 60 

Amount  appropriated  by  act  approved  July  13,  1892 10,  000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 11, 279. 60 


COMMERCIAL  STATISTICS, 


Commerce  of  St.  AuguHtine,  Fla.,for  the  year  ending  December  SI,  1801, 

[FnrDislied  by  Mr.  Henry  A.  Barling,  jr.] 


Articles. 


Fert  ilizers tons 

Fish  and  oytiteni barrels 

Fmlta,  oranges boxes 

biLsIiel 


s.. 


Grain. 

Hay bales 

Honey,  simp,  etc gallons . 

Lumber,  sawed feel,  B.  M . 

Merchandise tons . 

Yegetables barrels . 


(Quantity. 

F^timated 
value. 

50 

$1,500 

3,000 

5,000 

3,000 

4,  500 

72,000 

a*,  000 

24,000 

24,000 

4,500 

1,350 

1,500,000 

17,500 

15,  300 

765,000 

2,000 

10, 000 

Total 


Vessels. 


City  of  St.  Augustine 

Behooners  (2) 

Do 


Character. 


Steamer 

Sail 

...do... 


862, 850 


Capacity. 


Ton*. 
720 
200 
80O 


Gross 
tonnage. 

50 

450 

90 

2,100 

1,200 

34 

3,000 

15,  300 

200 


22, 484 


Average 
draft. 


Feet. 


m 

10 


Passenjjora,  none. 

Estimated  j)ercentage  of  total  trade  of  neighborhood  carried  by  water,  25. 
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IMPROVEMENT  OF  NORTHWEST  ENTRANCE,  KEY  WEST  HARBOR,  FLOR- 
IDA. 

The  Florida  Keys  consist  of  a  chain  of  rock  and  sand  islands  extend- 
ing southwesterly  from  Cape  Florida  for  nearly  200  miles.  They  are 
connected  by  extensive  sand  flats  underlaid  by  rock,  a  soft,  oolitic  lime- 
stone, from  which  the  sand  is  almost  entirely  formea. 

This  chain  is  a  barrier  for  all  shipping  from  the  Atlantic  to  the  Gulf 
(eastern  and  middle)  ports,  and  the  straits  between  it  and  the  West 
India  Islands  form  a  passage  jnstly  dreaded  by  mariners.  This  bamer 
is  crossed  by  four  navigable  channels,  one  between  the  Dry  Tortuga«, 
at  the  western  extremity  of  the  chain,  and  Rebecca  Shoals;  one  east 
of  Rebecca  yiioals;  the  tliird  (the  Boca  Grande  Channel)  28  miles  for- 
ther  east,  and  the  fourth  (the  northwest  channel  ftx)m  Key  West  Har- 
bor) immediately  west  of  Key  West,  85  miles  east  from  the  DryTortu- 
gas.  It  is  this  easterly  position,  combined  with  the  good  harbor  of  Key- 
West  at  its  extremity,  which  gives  this  channel  its  importance.  It  is 
used  by  vessels  en  route  between  the  Atlantic  and  Gulf  ports  wUeh  do 
not  draw  more  than  lOJ  feet  of  water,  the  depth  available  on  the  bar 
which  now  obstructs  its  northern  end.  An  estimated  average  daily- 
tonnage  of  2,500  tons  passes  through  it.  In  rough  weather  the  availa- 
ble depth  is  still  more  reduced,  and  vessels  of  more  than  8  feet  drs^ 
are  compelled  to  pa<ss  through  one  of  the  channels  to  the  west^vted. 

The  necessity  for  the  improvement  of  the  northwest  entrance  was 
first  brought  to  the  notice  of  Congress  in  1868,  and  an  examination  of 
the  bar  was  ordered.  This  was  made  by  Lieut,  (now  Maj.^  W.  R.  Liv- 
ermore,  Corps  of  Engineers,  under  the  direction  of  Col.  J.  H.  Simpson. 
Corps  of  Engineers.  A  project  was  submitted  for  opening  a  dredged 
channel  across  the  bar  300  feet  wide,  18  feet  deep  at  mean  low  water, 
and  9,000  feet  long,  at  an  estimated  cost  of  $217,272. 

Nothing  more  seems  to  have  been  done  at  that  time. 

In  1881  another  examination  of  the  harbor  was  ordered  by  Congress. 
This  was  made  by  Thomas  L.  Harrison,  assistant  engineer,  under  the 
direction  of  Capt.  (now  Maj.)  A.  N.  Damrell,  Corps  of  Engineers,  as 
reported  on  page  1314,  Report  of  the  Chief  of  Engineers,  1882.  Ma^. 
Damrell  submitted  a  project  for  dredging  a  cut  300  feet  wide  and  17  feet 
deep  at  mean  low  water  at  an  estimated  cost  of  $140,000.  In  1882  Con- 
gress appropriated  $25,000  for  work  under  this  project.  With  this  a 
cut  60  feet  wide  and  15  feet  deep  at  mean  low  water  was  made  across 
the  bar  in  1883,  but  it  was  soon  obliterated  and  no  useful  result  was 
obtained.  In  1886  an  appropriation  of  $2,500  was  made  for  the  exam- 
ination and  survey  of  the  bar.  The  survey  was  made  in  the  fall  and 
winter  of  1886-'87.  In  1888  a  further  appropriation  of  $25,000  was 
made  for  the  improvement  of  the  harbor,  subject  to  the  recommenda- 
tion of  a  Board  of  Engineers.  A  preliminary  report  was  submitted 
January  31, 1889,  and  ftirther  data  having  been  obtained,  in  November, 
1889,  the  Board  submitted  a  final  report  recommending  that  the  im- 
provement of  the  entrance  be  begun  by  the  immediate  construction  of 
a  jetty  along  its  northeastern  side. 


OPERATIONS  PRIOR  TO  JUNE  30,  1891. 


In  the  act 
for  the  work 


approved  September  19, 1890,  $40,000  were  appropriated 
.    Proposals  were  ox)enea,  after  due  advertisement,  Novem- 
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ber  29,  aiid  a  contract  was  made  with  Mr.  R.  G.  lloss  for  delivering 
stone  and  constnicting  the  jetty  ^pr  $1.00  per  cubic  yard  of  atone  in 
place.  Work  under  the  contract  was  to  be  started  February  28  and 
finished  July  28,-1891.  Owing  to  the  sickness  of  the  contractor  and 
other  causes  the  quarrying  of  rock  was  not  begun  until  May.  The  first 
stone  was  deposite<l  in  the  jetty  on  June  16.  Up  to  the  close  of  the 
month  1,160.3  cubic  yards  had  been  delivered. 

The  estimated  cost  of  the  jetty  is  $500,000. 

Nine  thousand  and  eigrhty-seven  dollars  and  sixty-seven  cents  w^re  ex- 
pended on  the  present  project  up  to  the  close  of  the  fiscal  year  ending 
June  30, 1891. 

OPERATIONS  DURING  THE  FISCAL   YEAR  ENDING  JUNE  30,  1892. 

Operations  were  continued  under  tlie  contract  with  Mr.  R.  G.  Boss 
until  May  12,  when  the  contract  was  completeci.  A  total  of  26,821.9 
cubic  yards  of  stone  were  placed  in  the  jetty  during  the  fiscal  year, 
which,  together  with  1,160.3  cubic  yards  placed  previously,  makes  a 
total  of  27,982.2  cubic  yards  now  in  the  jetty. 

For  a  length  of  60  feet  in  the  vicinity  of  Iron  Station  (the  site  of  cur- 
rent station  Ko.  10,  survey  of  1889)  the  jetty  has  been  built  up  to  within 
1  foot  of  mean  low  water;  to  a  point  2,190  feet  inside.of  Iron  Station  it 
has  been  built  up  to  within  2  feet  of  mean  low  wat^r;  from  thence  to  a 
point  3,070  feet  inside  of  Iron  Station  to  within  5  feet  of  mean  low 
water,  and  from  thence  to  a  point  4,530  feet  from  Iron  Station  to  an 
elevation  varying  from  3  to  4  feet  below  mean  low  water.  From  thence 
to  a  point  6,365  feet  inside  of  Iron  Station  or  the  inner  end  of  the  jetty 
only  onft  layer  of  stone,  about  3  feet  thick,  has  been  placed,  having  a 
depth  over  it  at  mean  low  wat^r  of  from  6  to  8  feet. 

From  the  Iron  Station  to  a  point  840  feet  outside  of  the  same,  the 
jetty  has  been  built  up  to  within  2  feet  of  mean  low  water.;  from  thence 
to  the  outer  end  of  the  jetty,  1,523  feet  from  Iron  Station,  only  1  layer 
of  stone,  about  3  feet  thick,  has  been  placed,  having  over  it  a  depth  of 
from  7  to  10  feet  at  mean  low  water.  The  average  width  of  the  base 
of  the  jetty  was  25  feet  and  of  the  crest  10  feet. 

The  crest  of  all  of  the  higlfer  portions  of  the  jetty  has  been  lowered 
by  the  force  of  the  waves. 

PRESENT  CONDITION  OF  THE  JETTY. 

Along  that  portion  of  the  jetty  inside  of  Iron  Station  which  was  built 
up  to  within  2  feet  of  mean  low  water  the  crest  width  was  made  about 
5  feet.  This  has  all  been  washed  down  about  3  feet,  the  depth  over  it 
now  averaging  5  feet. 

It  is  believed  the  stone  Used  is  not  heavy  enough  to  withstand  the 
force  of  the  waves  if  placed  above  the  level  of  3  feet  below  mean  low- 
water,  even  with  a  very  wide  crest.  Stones  weighing  as  much  as  1,600 
pounds  were  displaced  at  the  Iron  Station.*  Very  little  scour  has  taken 
place  along  the  sides  of  the  jetty  and  little  or  no  settlement  of  the 
jetty  is  manifested. 

EFFECT   OF   THE  JETTY. 

In  regard  to  the  effect  of  the  jetty  it  can  be  said  that  the  channel 
across  the  bar  is  in  a  better  condition  now  than  shown  by  any  previous 
survey.  There  is  an  available  channel  depth  of  12.5  feet.  There  has 
also  been  a  deQi)ening  of  the  shoalest  i)ortions  of  the  flat  lying  between 
the  Iron  Station  and  the  Bhwk  Beacon.  There  now  exists  over  this 
flat  a  channel  having  a  least  width  of  400  feet  and  a  least  mid-channel 
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depth  of  11  feet.  This  latter  deepening  has  evidently  been  caused  by 
the  jetty,  but  whether  the  deeponiap  in  the  main  channel  is  merely 
temporary  or  not  remains  for  a  further  lapse  of  time  to  determine. 

I  would  invite  attention  to  the  recommendation  previously  made  that 
the  entire  amount  of  money  required  for  the  completion  of  this  project 
be  made  available  for  continuous  and  rapid  work.  Under  small  appro- 
priations changes  are  likely  to  occur  in  the  condition  of  the  bar  highly 
detrimental  to  the  progress  of  the  improvement^  materially  increasing 
the  co^  of  the  work  and  rendering  its  success  problematic. 

Complaint  having  been  made  by  the  commanding  olfficer  of  the  United 
States  ship  Philadelphia  of  an  obstruction  in  the  main  ship  channel,  in 
the  vicinity  of  the  triangle  buoys,  caused  by  what  are  known  as  the 
Pinnacle  Eocks,  as  directed  by  Department  indorsement  of  May  23, 
1892,  an  examination  of  these  rocks  was  made  on  June  11  and  14.  The 
rocks  were  found  to  be  very  irregular  in  shape,  in  one  instance  rising 
out  of  a  depth  of  35  feet  to  within  21  feet  of  the  surface  at  mean  low 
water.  They  are  included  within  an  area  of  about  900  square  feet 
and  have  depths  over  them  varying  from  30  to  21  feet  at  mean  low 
water.  It  is  thought  that  they  can  be  removed  to  a  depth  of  30  fe^t 
by  surface  blasting  and  dragging,  permitting  the  debris  to  fall  into  the 
deep  water  surrounding  them,  at  an  estimated  cost  of  J1,000. 

The  harbor  at  Key  West  is  in  the  coUection  district  of  Key  West,  Fin.,  which  is 
the  nearest  port  of  entry.  Nearest  light-house  is  the  Northwest  Passage  Light, 
Nearest  fort  is  Fort  Taylor,  Fla. 

Money  statement. 

July  1, 1891,  balance  unexpencled $55, 912. 33 

June  30,  1892,  amount  expended  during  fiscal  year 55, 793. 73 


July  1, 1892.  balance  unexpended. .. 
July  1, 1892,  outstanding  liabilities 


118.60 
25.00 


July  1, 1892,  balance  available 93. 60 

Amount  appropriated  by  act  approved  July  13,  1882 75, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 75, 093. 60 


Amount  (estimated)  required  for  completion  of  existin*?  project 385, 000. 00 

Amount  that  can  beprdfitably  expended  in  fiscal  year  ending  June  30, 1894  385, 000. 00 
Submitted  in  complitauce  with  requirements  of  sections  2  of  river  and 
haibor  acts  of  1866  and  1867. 


COMMERCIAL  .STATISTICS. 


Commerce  of  harbor  at  Key  West,  Fla.,  for  the  year  ending  December  31,  1891, 


l^ame  of  article. 


Fish  and  oyntors barrels . 

Frnitg boxes. 

Bananas buiirlus . 

Fruits crati's. 

Grain buHlujla . 

Hides iniiuber. 

Honey,  simp,  etc pallons. 

Lumber,  sawed. ft'ot,  U.  M . 

Merchandise tons. 

Ship  stores barrols . 

TeKetabh^s b«»xrs. 

Leaf  tobac4;o bales . 


Total 


Quantity. 

Estimated 
value. 

6,000 

$42,000 

•     6,000 

4,300 

68,  WO 

"58,000 

15,000 

75,049 

167,374 

113,775 

12, 000 

16,000 

793 

400 

10, 000. 000 

200,000 

800,000 

8,000,000 

8,000 

50,000 

300, 000 

300.000 

13,  376 

178,000 

0,036.5'^ 
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Commerce  of  harbor  at  Kejf  West,  Fla.,  etc, — Coutinaed. 


Yensele. 


568 
664 


Character. 


Stoain(*rH 


Gr(M»8 
tonun^. 


61*0,000 

iM,600 


Average 
draft. 


Feet. 


12 
7 


Passengers :  40,396  arrived  and  departtfd. 

Sstimated  preceDta^e  of  total  trade  of  neighborhood  carried  by  water,  95. 
Probable  increase  of  trade  were  the  improvement  completed,  100  per  cent. 
Statistics  furnished  by  Mr.  George  Phillips,  of  Key  West,  Fla. 


O  6. 


mPEOVEMENT  OF  CALOO.SAHATCHEE  RIVER,  FLORIDA. 

The  Caloosalmtx'Jiee  Kiver  rises  in  the  aaw-^rass  re^on  west  of  Lake 
Okeechobee,  and  flows  west  into  San  Carlos  I3ay.  Between  the  mouth 
and  Fort  Thompson,  22  miles  west  of  Lake  Okeec^hobee,  the  river  banks 
are  generally  high  and  the  conntry  bordering  the  river  is  covered  with 
a  dense  growth  of  large  trees,  principally  pines,  palmettos,  and  oaks. 
East  of  Fort  Thompson  the  low  saw-grass  region  begins.  The  entire 
river  valley  as  far  down  as  Alva,  about  20  miles  by  river  below  Fort 
Thompson,  is  more  or  less  snbject  t<i  overflow  by  the  water  coming  from 
the  Okeechobee  Biisin.  For  21  miles  from  its  mouth  the  river  is  broad 
and  has  a  channt^l  depth  of  from  6  to  20  feet,  \^ith  the  characteristics 
of  an  estuary.  This  portion  of  the  river  is  obstructed  by  oyster  bars. 
Great  beds  of  snags  obstructed  the  upper  river.  From  Alvadowu  the 
country  is  being  settled  for  tbe  culture  of  sugar  cane,  pineapples,  cocoa- 
nut^,  oranges,  limes,  and  lemons.  Fine  cattle  ranges  exist  along  the 
upper  river. 

Fort  Myers,  a  depot  for  supplies  during  the  Seminole  war,  is  a  thriving 
town  17  miles  from  the  mouth. 

Under  the  laws  of  the  State  of  Florida  the  Atlantic  and  Gulf  Coast 
Canal  and  Okeechobee  Land  Company  is  engaged  in  draining  the 
Okeechobee  Basin,  having  authority  fi^m  the  State  to  cut  canals  and 
use  the  natural  water\iays  for  that  purpose.  A  canal  with  a  minimum 
crgss-section  of  22  feet  by  5  feet  has  been  opened  from  Lake  Okeecho- 
bee to  the  head  waters  of  the  Caloosahatchee  Eiver,  and  through  them 
as  far  as  the  western  end  of  Lake  Flirt.  A  rocky  ledge  at  Fort  Thomp- 
son has  been  removed  and  four  cut-offs  have  been  made  across  the 
worst  bends  below  Fort  Thomi)son.  These  works  were  not  intended 
for  the  benefit  of  navigation,  but  they  have  incidentally  opened  a 
water,  route  about  300  miles  long  from  the  Gulf  of  Mexico  to  the  inte- 
rior of  Florida,  via  San  Carlos  Bay,  the  Caloosahatchee  Biver,  Lake 
Okeechobee,  the  Kissimmee  River,  and  Lake  Kissimmee,  Cypress,  and 
Tohopekaliga.    Steamers  now  pass  over  the  route  at  irregular  intervals. 

An  examination  of  the  river,  with  a  view  to  its  improvement,  was 
made  in  March  and  April,  1879.  A  report  thereon,  dated  August  27, 
1879,  with  a  plan  of  improvement,  is  printed  as  Appendix  J  17,  Report 
of  the  Chief  of  Engineers  for  1879. 

The  project  adopted  in  1882  called  for  deepening  the  channel,  by 
dredging,  from  the  mouth  to  Fort  Myers,  so  as  to  give  a  depth  of  7 
feet  at  mean  low  water  for  a  width  of  100  feet.    In  1886  and  1888  this 
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project  was  modified  so  as  to  include  the  improvement  of  the  upper 
river  as  far  as  Fort  Thompson  by  the  removal  of  snags  and  overkaug- 
ing  trees  and  by  deepening  the  channel  near  Beautiful  Islands. 

OPERATIONS  PRIOR  TO  JUNE  30,  1891. 

Operations  were  carried  on  under  the  following  appropriations: 

Act  of— 

1882 $5,000 

1884 5,000 

1886 4,000 

1888 10.000 

1890 3,600 

Total 27,600 

In  1885  the  7-foot  channel  through  the  lower  river  was  reported  com- 
pleted. In  lH86-'87  the  operations  were  confined  to  clearing  snags  and 
overhanging  trees  from  the  river  between  Forts  Denand  and  Thompson 
and  in  making  an  instrumeiital  survey  of  the  entire  river.  This  survey 
showed  the  existence  of  a  pnicticable  channel  6  feet  deep  and  at  least 
10()  feet  wide  from  the  mouth  to  Fort  Myers.  It  also  showed  that  ex- 
ce])ting  near  the  Beautiful  Islands  the  channel  has  sufiicient  depth  and 
width  to  permit  boats  of  4  feet  draft  to  ascend  the  river  as  high  as 
Fort  Thompson.  The  upper  river  was,  however,  badly  obstruoted  by 
snags  and  overhanging  trees,  only  a  short  reach,  4^  miles  long,  having 
been  cleared  by  the  work  during  May  and  June,  1887. 

Before  improvement  the  lower  part  of  the  river  was  so  obstructed  by 
oyster  bars  that  the  available  channel  depth  was  only  about  5J  feet. 
About  17  miles  from  the  mouth  the  river  loses  the  characteristics  of  an 
estuary,  and  there  are  numerous  islands  and  a  broad  shoal.  At  the 
present  time  the  river  has  been  improved  so  that  the  navigable  channel 
depth  between  the  mouth  and  Fort  Myers  is  about  6  feet,  and  between 
Fort  Myers  and  Fort  Thompson  it  is  4  feet. 

A  dike  or  training  wall  alongside  the  cut  through  Beautiful  Island 
Shoals  has  been  built.  It  consists  of  a  row  of  piles  in  juxtaxK>sition, 
driven  to  hard  bottom,  with  a  light  waling  strip  on  each  side.  A  layer 
of  brush  4  feet  wide  is  placed  at  the  foot  of  the  piles  and  held  down 
by  stakes  and  by  a  layer  of  shell  and  stone.  Upon  this  was  deposite^l 
the  material  dredged  from  the  cut.  The  channels  through  the  oyster 
bars  have  been  marked  with  stakes.  For  details  of  the  work  see  An- 
nual Keport  of  the  Chief  of  Engineers  for  1891,  pages  1644  and  1645. 

There  were  no  operations  during  the  fiscal  year  ending  June  30, 1892. 
All  of  the  work  ofjmprovement  contemplated  has  been  complet-ed, 
though  it  is  believed  that  the  dike  at  Beautiful  Islands  is  not  long 
enough  to  afford  complete  protection  to  the  dredged  cut  at  that  sho^. 

The  river  can  be  kept  clear  at  an  annual  expenditure  of  $1,000, 

Caloosahatchee  River  is  in  the  coUection  district  of  Key  West,  which  ia  the  near- 
est port  of  entry  J  nearest  light-house  is  Sanibel  Island  Light,  and  the  neareat  fort 
18  I  ort  Taylor. 

Money  statement 

July  1,  1801,  balance  unexpeudod |14(j.  61 

August  10,  amount  refunded  by  land-grant  railroad 3. 63 

150.24 
June  30,  1892,  amount  expended  during  fiscal  year 127, 65 

July  1,  1892,  balance  unoxpendod .  22  59 

Amount  appropriated  by  act  approved  July  13,  i«U2  .... .!..!!.... ......       l,OOo!oO 


Amount  avaUable  for  fiscal  year  ending  June  30,  1893 1, 022. 
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{Amount  (estimated)  required  for  maintenance  of  existing  project $1, 000. 00 
Amount  that  can  beprofitabljf  expendedin  fiscal  yearending  June  30, 1894      1, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


O  7. 

IMPROVEMENT    OP    CHANNEL    Ob^    CHARLOTTE    HARBOR    AND    PEASE 

CREEK,  FLORIDA. 

Charlotte  Harbor  liea  74  miles  south  of  Tampa  Bay,  and  offers  the 
most  southerly  deep-water  harbor  on  the  west  coast  of  Florida.  It  iH 
the  northern  division  of  the  broad  expanse  of  generally  shallow  water 
included  between  Gasparilla,  Lacosta,  Gaptiva,  and  Sanibel  islands 
and  the  mainland,  and  of  which  San  Carlos  Bay  forms  the  southern 
division.  A  projection  from  the  mainland,  ending  in  Cape  Haze,  gives 
Charlotte  Harbor  an  angular  shape,  with  arms  of  nearly  equal  length, 
starting  from  the  gulf  and  running  nearly  east  and  then  north.  The 
width  of  the  bay  is  about  5J  miles.  The  total  length  along  the  middle 
line  is  22  miles.  The  total  area  is  111  square  miles.  The  general  depth 
is  from  5  to  15  feet,  with  deeper  wat<)r  in  places  along  the  middle  line. 
The  entrance,  Boca  Grande  Pass,  is  straight  and  stable  in  position  and 
depth,  with  a  least  channel  depth  of  19  feet  at  mean  low  water. 
Witldn  the  entrance  there  is  an  anchorage  having  an  area  of  580  acres 
and  a  mean  low- water  depth  of  18  feet  and  over.  Between  this  anchor- 
age and  Pease  Creek  Entrance,  at  the  northeastern  extremity  of  the 
bay,  there  is  an  available  channel  depth  of  15  feet  at  mean  low  water, 
excepting  on  the  shoals  south  of  Cape  Haze,  where  the  available  chan- 
nel depth  is  only  9  feet.  Pease  Creek  is  described  on  page  lf)(>0,  volume 
2,  Report  of  the  Chief  of  Engineers,  1890.  The  i)ortioii  included  in  the 
improvement  of  Charlotte  Harbor  extends  from  the  enhance  to  the 
wharves  at  Punta  Gorda,  a  distance  of  1|^  miles'.  Peasi^  Creek  is  here 
quite  broad  and  is  really  an  estuary.  It  has  an  avaihible  channel 
depth  o£10  feet.  The  tidal  range  of  the  bay  and  creek  varies  from  1.9 
feet  at  Gasparilla  Island  to  1.6  feet  at  Punta  Gorda,  but  it  is  subject  to 
great  variations,  according  to  the  strength  and  direction  of  the  wind. 

An  appropriation  of  $35,000  was  made  in  the  act  approved  Septem- 
ber 19,  1890,  for  "improving,  dredging,  and  deepening  the  channel  of 
Charlotte  Harbor  and  Pease  Creek,  Florida,  to  the  pier  at  Punta  Gorda, 
the  terminus  of  the  Florida  Southern  Railroad." 

OPERATIONS  PRIOR  TO  JUNE  30,  1891. 

A  survey  of  the  bar  at  the  entrance  and  those  portions  of  the  bay 
and  creek  within  the  limits  named  in  the  bill  which  have  an  available 
depth  less  than  15  feet  at  mean  low  water  was  made  in  November  and 
December,  1890,  and  January,  1891,  by  a  party  under  the  charge  of  Mr. 
J.  H.  Bacon,  assistant  engineer.  A  copy  of  his  report  is  printed  on 
page  1648  of  the  Report  of  the  Chief  of  Engineers  for  1891.  It  was 
then  thought  that  the  greatest  advantage  to  the  commercial  interests 
of  the  harbor  could  be  given  with  the  appropriation  available  by  mak- 
ing a  cut  across  all  of  the  shoals  12  feet  deep,  with  a  least  width  of  60 
feet,  and  i)lainly  marked. 

Proposals  were  opened,  after  due  advertiscnient,  and  a  contract  was 
made  with  the  Alabama  Dredging  and  Jetty  Company  to  dredge  and 
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mark  the  cuts  for  25  cents  per  cubic  yard.  This  was  approved  by  the 
Chief  of  Engineers  June  11,  1891.  Work  will  be  begun  as  soon  as  the 
contractor  has  completed  the  work  in  Hillsboro  Bay,  Florida.  An 
examination  and  report  on  tlie  harbor  were  also  made  as  directed  in 
the  act.  Tlie  rei)ort  is  printed  with  the  Annual  Eeport  of  the  Chief  of 
Engineers  for  1891. 

On  May  24,  1892,  the  project  was  modified  so  that  the  amount  avail- 
able can  be  expended  in  deepening  the  channel  from  the  wharf  at 
Punta  Gorda  to  Beacon  No.  2,  a  d[stance  of  about  W,000  feet,  to  a 
depth  of  12  feet. 

The  present  depth  of  water  in  this  portion  of  the  channel  varies  from. 
10  feet  at  the  wharf  to  12  feet  at  Beacon  So.  2. 

The  amount  available  is  sufficient  to  excavate  a  channel  300  feet  wide 
for  a  distance  of  300  feet  in  front  of  the  wharf,  and  100  feet  wide  from 
that  point  to  Beacon  No.  2  to  a  depth  of  12  feet. 

It  is  believecl  that  the  depth  obtained  by  dredging  in  this  portion  of 
the  channel  will  be  more  likely  to  remain  permanent  than  on  the  shoals 
in  the  vicinity  of  Cape  Haze,  as  the  material  composing  the  bottom  of 
the  former  consists  principally  of  mud,  while  the  latter  are  composed  of 
sand  of  a  more  or  less  shifting  character. 

The  estimated  cost  of  forming  a  channel  200  feet  wide  and  12  feet 
deep  at  mean  low  water,  from  the  Boca  Grande  entrance  to  the  wharf 
at  Punta  Gorda  is  $127,555;  for  a  channel  200  feet  wide  and  15  feet 
deep,  it  is  $468,000. 

The  estimated  cost  of  a  channel  300i  feet  wide  and  23  feet  deep  from 
the  Gulf  of  Mexico  to  the  deep  anchorage  just  within  Boca  Grande  en- 
trance is  35,000. 

Phosphate  deposits  are  found  in  enormous  quantities  throughout  the 
Pease  liiver  Valley,  and  the  shipment  of  phosphates  forms  the  princi- 
pal commercial  interests  of  the  harbor;  65,095  tons  were  shipped  dur- 
ing the  year  1891,  though  the  business  is  not  yet  fiilly  developed.  This 
phosj)hate  was  brought  by  rail  to  the  wharf  at  Punta  Gorda,  and  light- 
ered from  there  to  vessels  lying  in  the  Boca  Grande  anchorage.  This 
X)oint  will  be  the  i)oint  of  shipment  for  phosphate  from  the  Caloosahat- 
cliee  River  also,  in  all  probability.  Its  importance  is  evident.  Other 
shipments  to  and  from  Charlotte  Harbor  include  grain,  tish,  and  oys- 
ters, lumber,  and  general  merchandise.  An  extension  of  the  railroad 
to  the  Boca  Grande  entrance  is  projected. 

Charlotte  Harbor  is  in  the  collection  district  of  Key  West,  and  Tampa  is  the  near* 
est  port  of  entry ;  nearest  light-house  is  Gasparilla  Lights  and  the  nearest  fort  ia 
Fort  Taylor. 

Money  statement 

July  1, 1891,  balance  unexpended $32, 113. 56 

June  30,  1892,  amount  expended  during  fiscal  year 337. 51 

July  1, 1892,  balance  unexpended 31, 776. 05 

July  1, 1892,  amount  covered  by  uncompleted  contracts 29, 500. 00 

Jidy  1, 1892,  balance  available 2,276.05 


< 


'Amount  (estimated)  required  for  completion  of  existing  project 92, 500. 00 

Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June  30, 1894  50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

,    harbor  acts  of  1866  and  1867. 
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Port  of  Punia  Garda,  Fla,,  for  years  ending  December  SI,  1890-'92. 

Entered, 


Yean. 

Steamera. 

Sailing  vosseln. 

Total. 

1890 

So. 
71 
86 

Tong. 

53,6ti5 

63,293 

Ko. 

67 

118 

Tont. 
7, 598 
14, 814 

Ton*. 
01,063 

1891 

78, 107 

■ 

Cleared. 


Yeam. 


1890 
1891 


Steamers. 


No. 
86 


Tont. 

S5,440 

74,203 


Sailinc  voaselH. 


Xo. 

63 

118 


Tomt. 
6,844 
20,649 


Total. 


Tons. 
62.284 
04,852 


Exports  for  years  IS90  and  1S9U 


Articles. 


PliOHphate  rock tone . 

Ioe<l  tiah UjutoIh  . 

Salt  fitfh IkiuiuIh. 

Cattle boad . 

Oraiiirea : boxes. 


1890. 


13,480 

7. 150 

290,000 

2,389 

10.094 


1891. 


55,095 

8,250 

425, 000 

6.58 

6,200 


Imports  for  year  1S90. 


Articles. 


Com Barks 

Oats do.. 

Bran do . . 

Salt do.. 

Hay I)ale8 

!Flonr barrels 

Grita  and  meal do. . 

Sundry  packages 


Morgan's 

Rli^ainsbip 

line. 

Hinrklev's 

Florida 

8<'liooner 

line. 

Total. 

12.821 

7,172 

19,993 

8.  .TJ.'i 

3, 2,32 

11,5.07 

1,544 

1,447 

3,221 

1,615 

645 

2,060 

2.005 

2, 035 

4,040 

7.81li 

1,448 

9,263 

2,346 

647 

2,893 

24,815 

5,497 

30, 312 

Imports  for  year  tSOl, 


Articles. 


Com ." sacks 

Oats ^ flo. . 

Bran do. . 

Salt do.. 

liay 1  Mdes 

Flour barrels 

Grita  and  meal ilo. . 

Sundry  packag(<8 


Mor;::in's 

stcainsbip 

line. 


11,950 
7. 2L>r. 
1, 0(10 
6tX) 
1,450 
7,861 
1,948 

32, 312 


Hinckley's 

Floriila 

sclKMiuer 

line. 


3,917 

1,900 

920 


TotAl. 


15, 867 
9.125 
1, 926 
(KH) 
2,551 
8,881 
2,831 

35,074 
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O  8. 

niPROVEMENT  OF  8ARA.S0TA  BAY,  FLORIDA. 

Sarasota  Bay  extends  south  from  Tampa  Bay  along  the  west  coast  of 
Florida.  Its  length  between  Tampa  Bay  and  Casey  Pass  is  34  miles. 
It  is  separated  from  the  Gulf  of  Mexico  by  a  chain  of  low  sandy  keys, 
which  vary  in  width  from  300  feet  to  1  mile. 

There  are  five  navigable  entrances  to  the  bay,  one  from  Tampa  Bay 
and  four  from  the  Gulf  of  Mexi(»o.  These  are  named  in  their  order 
from  north  to  south,  Palma  Sola  or  Sarasota  Pass,  Longboat  Inlet,  Big 
Siirasota  Pass,  Little  Sarasota  Puss,  and  Casey  Pass,  and  have  avail- 
able channel  depths  of  4.3  feet,  5  feet,  7  feet,  5.3  feet,  and  3.5  feet,  re- 
sptMjtively.  Between  Big  and  Little  Sarasota  passes  the  bay  is  divided 
in  two  parts,  named  Big  Sarasota  Bay  and  Little  Sarasota  Bay,  respec- 
tively, by  a  cluster  of  small  islands  covered  with  mangrove  bushes  and 
known  as  tlie  "  Mangroves."  The  channels  between  these  islands  are 
narrow  and  crooked;  at  places  are  bare  at  low  water. 

Sarasota  Bay  is  bordered  by  lands  well  suited  for  raising  fruits  and 
veg<»table8.    The  country  roads  are  few  and  j>oot.    The  nearest  rail-  j 

roads  are  at  Port  Tampa  and  St.  Petersburg,  on  the  north  side  of  Tampa 
Bay,  where  are  also  steamship  lines  to  Gulf  ports  and  Cuba. 

Tlie  products  of  this  country  include  palmetto,  agave,  and  banana 
fibers,  honey,  sugar,  sirup,  oranges,  lemons,  limes,  bananas,  pineapples, 
vegetables,  luml^er,  fish,  oysters,  and  cattle.  Owing  to  the  absence  of 
regular  and  economical  facilities  for  transportation,  but  few  of  these 
products  are  exported.  Trade  is  limited  to  the  actual  necessities  of  the 
l)opulation. 

A  navigable  channel  with  a  minimum  depth  of  5  feet  extends  through- 
out the  length  of  Big  Sarasota  Bay  excepting  in  two  reaches,  Palma 
Sola  Pass  and  Long  Bar,  which  have  a  total  length  of  5,400  feet.  In 
these  reaches  tbe  available  depth  was  4.3  and  3.5  feet,  respectively; 
the  tidal  range  in  the  bay  is  1.5  feet. 

An  examination  and  survey  ot  the  bay  was  made  in  1889.  The  report 
thereon,  with  the  project  for  improvement,  is  printed  on  page  1617,  Vol. 
11,  of  the  Report  of  the  Chief  of  T^ngineers  for  1890.  An  appropriation 
of  $5,000  was  made  in  the  OAtt  approved  September  19, 1890,  for  "im- 
proving Sara.s<)ta  Bay  from  Taui[)a  Bay  to  Sarasota,  Fla.'' 

The  ai)proved  project  calls  for  the  formation  of  a  continuous  channel 
100  feet  wide  and  5  feet  deep  at  mean  low  water  from  Tampa  Bay  to 
the  town  of  Sarasota,  Fla.,  a  distance  of  21 J  miles. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

The  United  States  steam  snag  and  dredge  boat  Smcanee  begun  opera- 
tions on  October  31, 1891,  and  work  was  continued  until  February  13, 
1892,  when  the  exhaustion  of  funds  available  necessitated  its  discontin- 
uance. The  work  was  much  retarded  by  stormy  weather  and  the 
choking  of  the  pump  dredge  by  large  clams,  some  as  much  as  seven 
inches  in  diameter. 
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PoUowing  is  a  statement  of  the  work  a-ccomplislied: 


Mouth. 


1801. 


October . . . 
lloTember 
Deoember. 


1892. 


Jaaaary . 
CebruAry 


Total 


Sand  re- 
nioved. 

Length 
of  cut. 

Width 
of  cut. 

Cubic  yards 
IUO.8 
1, 165. 5 
1, 452. 1 

Feet. 
65 
572 
529 

Fe€t. 
38 
38 
38 

1,075.3 
560.8 

357 
150 

38 
38 

4.2^.5 

1,673 

Depth 
of  cat. 


Feet. 


« 
6 
6 


6 
0 


The  work  has  resulted  in  forming  a  cut  through  the  shoal  near  Palma 
Sola  Point  1,673  feet  long  and  36  feet  wide.  Dredging  was  done  to  a 
depth  of  6  feet  to  allow  1  foot  for  back  lilliiig.  A  total  of  4,363.5 
cubic  yards  of  sand  (measured  in  place)  were  removed. 

The  cut  requires  to  be  extended  627  feet  to  connect  the  5-foot  contours 
on  the  shoal. 

Sarasota  Bay  is  in  the  collection  district  of  Tampa,  which  is  the  nearest  port  of 
entry.    Nearest  light-house  is  £gmont  Key  Light.    Nearest  fort  is  Foi-t  Taylor. 

Money  statement 

July  1,  1891,  balance  unexpended $4,  727. 00 

June  30,  1892,  amount  expended  during  fiscal  year 4, 666. 73 

Julj'  1,  1892,  balance  unexpended 60. 27 

Amount  appropriated  by  act  approved  July  13,  1892 2, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 2, 560. 27 

{Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 
Amountthatcau  be  profitably  expended  in  fiscal yearendiiigJiuu*  30,1894     10, 000. 00 
Submitted  in  compliance  with  requirements  of  sectiuns  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS,  SARASOTA  BAY,  FLOUIDA,  DURING  YEAR  ENDING  DECEMBER 

31,  1891. 

[Fiimishedby  Mr.  J.  Hauiiltoii  Gillespie,  Sarasota,  Fla.] 


Name  of  article 


FerUIizera Iohh  . 

Fish  and  oyHters barrels. 

Frolta -• boxes . 

Bananas bunch»^a . 

Grain bushfU . 

Uidea package.s. 

Uoney,  sirup,  etc gallous . 

Lumber,  MHigh feet. 

sawed feet,  B.  M . 

If  erchandise tons . 

Vegetables boi  es . 


Qnantity. 

£8tiuiatud 
value. 

250 

$7,  r>oo 

SO.OUO 

120,000 

15,000 

30,000 

1.000 

1,000 

10.000 

8,000 

50 

500 

3,000 

1,500 

150,000 

1,800 

100,000 

1,500 

200 

5,000 

10,000 

NoTB.— The  fisb  and  oysters,  lumber  and  fruits  are  estimated  merely,  as  these  are  carried  to  and 
from  so  many  points  in  the  bay  to  or  from  Fort  Tampa  or  Manatee  River.  I  am  sure  that  I  Lave  not 
exagt;erated  the  figures. 
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COMMERCIAL  STATISTICS,  SARASOTA   BAY,  FLORIDA,  ETC. — Continued. 


Jeannette  . 
Nellie  Bly. 

"Vision 

Gracie 

Kiiby 

Sea  TurUe 


Naune  of  ve«sel. 


Character. 


Schooner 

do  .. 

do  .. 

do.. 

do.. 

Sloop 


Tonnage. 


Tout. 


14 
9 
0 
9 
5 
8 


Draft  of 
water. 


Feet. 


4 
2 
4 
4 
3 
2 


Estimated  percentage  of  total  trade  of  neijjbborhood  carried  by  water,  90. 
Probable  increase  ot  trade  were  the  improvemeut  completed,  300  per  cent. 

J.  Hamilton  Gillespir. 
Sarasota,  Fla.,  May  18,  1S9S. 

The  above  statistics  were  accompanied  by  the  following  letter: 

Sarasota,  Fla.,  May  19, 1S9S. 

Dear  Sir:  I  duly  received  yonrs  of  12tli  instant.  It  gives  me  much  pleasure  to 
assist  in  every  way  we  can  your  efforts  to  report  correctly  on  this  section. 

I  have,  after  consultation  with  othei-s,  filled  up  one  of  your  forms,  and  inclose  it 
herewith. 

Please  note  that  we  have  to  estimate  almost  everything,  as  there  are  so  many 
points  of  ingress  and  egress  on  the  bay.  For  instance,  steamers  call  at  several  fish- 
ing points  and  take  off  the  catch  to  Tampa,  no  record  being  available  to  us  of  quan- 
tities.   Then  there  are  many  fishing  and  oyster  vessels  in  the  bay. 

Your  return  makes  no  provision  for  some  of  our  large  shipments.  To  Key  West, 
for  instance,  three  schooners  run  from  here  regularly,  carrying  cattle,  hogs,  chickens', 
and  potatoes.  You  may  estimate  tiiese  at  the  following  figures:  Cattle,  200  head; 
hogs,  2,000  head ;  chickens,  200  dozen ;  potatoes,  sweet,  3,000  bushels. 

Besides  the  vessels  name<l  in  list  there  are  a  number  of  smaller  boats,  almost 
every  settler  having  at  least  one,  drawing  from  6  inches  to  2  feet. 

Passengers  are  so  uncertain,  no  proper  aceommadations  being  made  for  them  and 
no  record  being  kept  of  them,  that  I  do  not  return  them.    They  are  few  in  nnmber. 

Trusting  that  our  explanation  may  be  of  use,  I  remain, 
Yours,  very  respectfully, 

J.  Hamilton  Gillespie. 

Maj.  J.  C.  Mallery, 

Corps  of  JCngincers,  U,  S,  A, 


O  g. 

IMPROVEMENT  OF  MANATEE  RIVER,  FLORIDA. 

Manatee  River  rises  in  the  southern  part  of  Florida  and  flows  in  a 
westerly  direction,  emptying  into  Tampa  Bay  on  its  southern  shore. 
For  a  distance  of  12  miles  from  its  mouth  it  has  the  characteristics  of 
an  estuarj^.  For  10  miles  the  settlements  along  its  banks  are  almost 
continuous.  They  comprise  the  towns  of  Manatee,  Hendrix,  Ellenton, 
Palmetto,  Braidentown,  and  Pahna  Sola.  Oranges  and  vegetables  are 
raised  in  large  quantities.  From  the  fine  ranges  along  the  upper  river 
liides,  wool,  and  sheepskins  are  exported.  Phosphate  deposits  have 
been  discovered  along  the  river,  and  mining  operations  are  being  car- 
ried on. 

Before  improvement,  in  the  estuary  the  general  depth  of  the  river 
vjiried  jfrom  7  to  20  feet.  At  the  mouth  there  was  a  long  shoal  with  a 
depth  of  7  feet.  Between  Palmetto  and  Manatee  there  was  another 
bar  covered  by  from  3  to  5  feet  of  water. 

An  examination  of  Manatee  Kiver,  with  a  view  to  its  improvement^ 
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was  made  in  1881.  A  report  tliereon,  dated  February  16, 1882,  with 
plan  of  improvement,  is  printed  as  part  of  Api>endix  K  25,  Annual 
Keport  of  the  Chief  of  Engineers  for  1882. 

PROJECT  OP  IMPROVEMENT. 

The  original  project  had  for  its  object  to  form  a  channel  100  feet  wide 
and  13  feet  deep  at  mean  low  water  from  Tami)a  Bay  to  Shaw  and  Mc- 
Neil points,  a  distance  of  ab<^t  4  miles.  The  available  depth  before 
improvement  was  7  feet. 

Since  the  original  project  was  adopted  railroad  and  steamship  lines 
have  been  established,  which  make  Tampa  the  distributing  point  for 
the  neighboring  portion  of  Florida.  Accordingly,  it  was  decided  to 
modify  the  project  for  the  improvement  of  Manatee  Kiver,  so  as  to 
open  up  the  entire  lower  river  to  liglit-draft  boats  which  would  connect 
with  the  transportation  lines  centering  at  Tampa.  The  i)r()ject  as  mod- 
ified calls  for  the  formation  of  a  channel  100  feet  wide  and  8  feet  deei) 
at  mean  low  water  from  Tampa  Bay  to  Manatee.  The  inhabitants  of 
the  country  bordering  the  Manatee  dc^sire  the  completion  of  the  origi- 
nal project. 

OPERATIONS  PRIOR  TO  JUNE  30,  1891. 

Work  has  been  carried  on  under  tliree  appropriations,  viz: 

Act  passed  August  2,  1882 $12,000 

Act  approved  August  5,  1886,  allotment  of 11,000 

Act  passed  August  11,  1888 5,000 

Act  approved  September  19,  1890 6,000 

Total...: 34,000 

With  the  api)ropriations  of  18S2,  ISSf},  and  1888  a  dredged  cut  was 
made  across  the  bar  at  the  month  of  the  river,  and  a  channel  105  feet 
wide  and  8  feet  deep  at  low  wat(»r  was  dredged  through  the  shoal  be- 
tween Manatee  and  Braidentown.  Part  of  the  appropriation  of  188G 
was  expended  in  making  a  survey  of  the  river.  A  report  thereon,  to- 
gether with  a  map  of  the  river,  will  be  found  on  page  1109,  Report  of 
the  Chief  of  Engineers  far  1888. 

The  appropriation  of  $6,000  made  in  the  act  approved  September  19, 
1890,  is  still  available.  A  channel  8  feet  deep  already  exists  from  Tampa 
Bay  to  Manatee.  Any  farther  deepening  of  this  channel  should  be 
begun  at  the  bar  at  the  mouth.  The  amount  available  would  be  barely 
sufficient  to  make  a  very  narrow  cut  12  feet  deep  across  the  bar.  It  is 
doubtful  if  an  unprotected  dredged  cut  of  any  width  could  be  main- 
tained there,  and  it  is  quite  certain  that  money  expended  on  a  narrow 
cut  would  give  no  useful  results. 

On  June  18  and  19  an  examination  was  made  of  the  outer  bar  and  of 
the  bulkhead  lying  in  the  mouth  of  the  river  between  Snead  and 
Shaws  points.  It  was  found  that  an  available  channel  depth  of  at  least 
9  feet  already  exists  on  the  outer  bar,  and  that  a  cut  through  the  bulk- 
head above  referred  to  can  be  so  located  that  advantage  can  be  taken 
of  the  direction  of  the  currents,  so  that  its  permanence  would  be  reason- 
ably assured.  The  steamboatmen  are  very  anxious  to  have  the  cut 
made,  as  it  would  materially  shorten  and  straighten  the  channel  and 
avoid  the  necessity  of  crossing  a  long  stretch  of  water  having  a  depth 
of  only  8  feet. 

It  is  proposed  to  expend  the  money  available  in  dredging  a  channel 
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through  this  bulkhe<ad  to  such  a  width  as  the  available  funds  will  permit, 
limiting  the  depth,  for  the  present,  to  that  available  on  the  outer  bar. 

Manatee  Rirer  is  in  the  collection  district  of  Tampa.  Tampa  is  the  nearest  port 
of  entry.  Nearest  light-house  is  Egmont  Key  Light;  nearest  fort  is  Fort  Taylor, 
Fla. 

Money  siatement. 

July  1, 1891,  balance  nnexpended $6,118.07 

June  20,  IS&2,  amount  expended  duriug  fiscal  year 96. 20 

July  1,  1892,  balance  unexpended 6, 021. 87 

Julyl,  1892,  outstanding  liabilities 46.35 

July  1, 1892,  balance  available 5, 975. 52 

Amount  appropriated  by  act  approved  J  uly  13,  18U2 6, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 11,  97q.  52 

{Amount  ^estimated)  required  for  completion  of  exiHtiiijg^  project 33, 000. 00 
Amount  tiiat  can  be  profitably  expended  in  fiscal  year  end  i  iig  June  30, 1894    15, 000. 00 
Submitted  in  compliance  with  requiremeuts  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


O  lo. 

IMPROVEMENT  OF  TAMPA  BAY,  FLORIDA. 

Tampa  Bay  is  a  large  indentation  in  the  Gulf  coast  of  Florida,  with 
an  average  width  of  from  6  to  7  miles,  and  a  length,  including  HiUsboro 
and  Old  Tampa  bays,  into  which  its  inner  end  is  divided,  of  35  miles. 
Across  the  bar  and  up  to  the  point  of  division,  a  distance  of  25  miles^ 
the  channel  has  a  depth  of  from  20  to  38  leet. 

Old  Tampa  Bay,  the  northwestern  division,  is  about  10  miles  long, 
with  an  average  width  of  6  J  miles.  Kear  its  mouth  there  is  a  channel 
depth  of  over  20  feet  of  water.  A  depth  of  10  to  12  feet  extends  to  it^ 
head.  Hillsboro  Bay  has  an  average  width  of  5  miles,  with  depth  vary- 
ing from  16  feet  at  the  mouth  to  8  feet  near  the  head.  Flats  with  low^- 
water  depths  of  from  1  to  5  feet,  varying  in  width  from  one-quarter  to 
1  mile,  surround  the  entire  body  of  water. 

Its  principal  tributary  is  the  Manatee  River.  The  principal  town  is 
Tampa,  lying  at  the  mouth  of  the  Hillsboro  River,  at  the  head  of  the 
Hillsboro  Bay,  but  separated  from  the  deep  water  of  the  bay  by  a 
broad  flat,  through  which  runs  a  narrow  channel  formed  by  the  waters 
of  the  Hillsboro  River.  Through  this,  before  improvement,  vessels 
drawing  8  feet  of  water  were  able  to  reach  Tampa  only  by  taking  advan- 
tage of  high  tides.  The  Florida  Central  and  Peninsular  Railroad  has 
its  terminus  at  Tampa. 

The  South  Florida  Railway  now  has  its  terminus  at  Port  Tampa,  near 
the  mouth  of  Old  Tampa  Bay,  where  it  makes  connection  with  steam- 
ship lines  for  Key  West,  Havana,  Mobile,  and  Central  American  ports. 
Port  Tampa  is  about  9J  miles  from  Tampa,  with  which  city  it  is  con- 
nected by  the  railway,  and  for  which  it  is  the  deep-water  port. 

An  examination  of  Tampa  Bay,  with  a  view  to  its  improvement,  was 
made  in  1879.  A  report  thereon,  dated  August  25,  1879,  with  a  plan 
of  improvement,  is  printed  as  Appendix  J  18  to  the  report  of  the  Chief 
of  Engineers  for  1879. 
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FORMER  PROJECT  OF  IMPROVEMBJNT. 

The  improvement  proposed  was  to  deepen  and  widen  the  channel 
from  Tampa  to  the  bay,  a  distance  of  5f  miles,  by  dredging  and  rock 
excavation,  so  as  to  give  a  clear  depth  of  9  feet  at  mean  low  water  and 
a  width  in  the  river  of  200  feet  and  in  the  bay  of  150  feet. 

OPERATIONS  PRIOR  TO  JUNE  30,  1888. 

Work  was  done  by  contract  under  the  following  ai)propriationa : 

By  act  approved — 

June  14, 1880: $10,000 

March  3,  1881 10,000 

By  act  passed  August  2,  1882 20, 000 

By  act  approved — 

Julys,  1884 20,000 

Augusts,  1886 10,000 

August  11,  1888 25,000 

Sep  tember  19,  1890 25, 000 

Total 120,000 

The  work  consisted  tMitirely  of  drcd^iii^  and  rock  oxciiviition,  and 
extended  over  a  length  of  8,200  feet,  making  a  cut  varying  in  width 
from  200  feet  in  the  river  to  f>0  ft^et  in  the  bay.  In  the  bay  it  has  been 
partly  filled  by  cross  tidal  currents.  On  June  30, 1887,  it  had  a  depth 
along  the  center  line  of  from  8.3  to  9  feet.  The  depth  in  the  bay  be- 
yond the  outer  extremity  of  the  cut  is  7  feet.  The  estimated  cost  of 
completing  the  dredged  channel  called  for  by  this  project  is  $63^000. 

MODIFIED   PROJECT. 

In  1888  the  project  was  changed.  It  now  contemplates  the  forma- 
tion of  a  channel  8  feet  deep  in  llillsboro  Bay  and  Hillsboro  River  to 
the  city  of  Tampa,  and  the  formation  of  a  channel  200  feet  wide  and  20 
feet  deep  at  mean  low  water  from  the  outer  bar  to  Port  Tampa. 

The  estimated  cost  of  tlie  revised  project  was  $60,000.  Two  appro- 
piiations  have  been  made  in  the  acts  of  1888  and  1890,  aggregating 
$50,000. 

OPERATIONS  PRIOR  TO  JUNE  30,  1891. 

Operations  were  carried  on  under  a  contract  with  Mr.  D.  G.  Ambler, 
dated  March  22,  1889.  The  contrai't  was  c<)mi)leted  March  28,  1891. 
During  the  entire  contract  63,459  cubic  yards  of  sand,  shell,  and  silt 
were  removed  from  the  lower  bulkhead  (tliat  at  the  entrance  to  Old 
Tampa  Bay)  and  12,058  cubic  yards  from  the  upper  bulkhead  (near 
Portxampji).  When  work  was  susi)ended  the  cut  at  the  entrance  had 
a  mean  low- water  depth  of  20  feet  and  a  width  of  115  feet  for  one-half 
its  length,  and  of  100  feet  for  the  remaining  distance,  with  an  additional 
width  of  75  feet  the  entire  length,  having  a  mean  low-water  depth  of  16 
feet.  Th^  upx)er  cut  was  150  feet  wide,  with  a  mid-channel  depth  of 
19.7  feet.    The  tidal  range  is  1.5  feet. 

A  resurveyof  the  Hillsboro  Bay  Channel  was  made  in  January,  1891, 
by  Mr.  J.  H.  Bacon,  assistant  engineer.  His  estimate  of  the  cost  of 
completing  an  8-foot  channel  150  feet  wide  to  Tampa  is  $33,000. 

On  May  11,  1891,  proposals  for  continuing  dredging  operations  and 
marking  the  cuts  in  Old  Tampa  and  Hillsboro  bays,  under  the  appro- 
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priation  of  September  19, 1800,  were  oi)ened  after  due  advertisement. 
A  contract  for  the  work  at  25  ceiits  per  cubic  yard  was  made  with  the 
Alabama  Dredging  and  Jetty  Company,  which  was  approved  by  the 
Chief  of  Engineers,  June  11, 1891.    . 

OPERATIONS  DURING  FISCAL  TEAR  ENDING  JUNE  30,  1892. 

Dredging  under  the  contract  with  the  Alabama  Dredging  and  Jetty 
Company  was  begun  in  Old  Tampa  Bay  December  19,  and  continued 
until  May  12,  when  the  channel  called  for  by  the  project  was  completed. 
Twenty-three  thousand  six  hundred  and  seventy  cubic  yards  were 
removed  from  the  lower  bulkhead  and  7,921  cubic  yards  from  the  upper 
bulkhead,  a  total  under  that  contract  of  31,591  cubic  yards.  Since 
commencement  of  work  96,050  cubic  yards  have  been  removed  from 
the  lower  bulkhead  and  19,979  cubic  yards  from  the  upper  bulkhead,  a 
total  of  115,029  cubic  yards. 

Dredging  under  the  same  contract  was  bef^un  in  Hillsboro  Bay  on 
April  7,  and  still  continues.  Up  to  Juno  30,  21,073.2  cubic  yards  had 
been  dredged,  making  the  channel  throughout  the  entire  distance 
between  the  8-foot  contours  8  to  9  feet  deep,  and  of  a  least  width  of  70 
feet.  In  the  bend  near  Sx)anish  Town  Point  the  width  has  been 
increased  to  100  feet. 

The  dredging  in  Hillsboro  Bay  will  probably  be  completed  in  August, 
1892. 

Tampa  Bay  ia  in  the  coUection  district  of  Tampa,  which  is  the  nearest  port  of  entry. 
Nearest  light-house  is  Egmout  Key  Light.     Nearest  fort  is  Fort  Taylor,  Fla. 

Money  statement 

July  1, 1891,  balance  unexpended $24, 806.  OO 

June  30, 189^2,  amount  expended  during  fiscal  year 14, 801. 36 

July  1, 1892,  balance  unexpended 10,004.64 

July  1, 1892,  outstanding  liabilities $5,  327, 59 

July  1, 1892,  amount  covered  by  uncompleted  contracts 4, 080. 67 

9,408.26 

July  1, 1892,  balance  available 596.38 

Amount  appropriated  by  act  approved  July  13, 1892 10, 000. 00. 

Amount  available  for  fiscal  year  ending  June  30, 1893 10, 596. 38 


COMMERCIAL  STATISTICS,    TAMPA    BAY,    FLOHIDA,    DURING   YEAR    ENDING  DECRMBBR 

31,  1891. 


Nftmo  of  article. 


Frrtilizora 

PliOHplinte 

FiHh  and  oysters 

Fruitii ;;.... 

Fruits  tropical , 

Bonauos 

Grain [,, 

liOmber,  rougli 

Lumber,  aawed 

Merchandise '.'.'... 

y  eiretables 

Rauroad  sappHcs 

Tobaooo 

Total 

*  Estimated. 


Estimated 
value. 


$63,480 

238,000 

135.430 

225.501 

16,030 

152.536 

707.735 

12,000 

80,000 

2, 160. 000 

180,200 

2,675,000 

1,775,400 

8,872.192 
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COMMERCIAL  STATISTICS,   TAMPA  BAY,   FLORIDA,   KTC. — Continued. 


Teasels. 


Character. 


Olivette Stonmali  i  p  . . . 

Masootte " :  —  do 

Jnoiat* • do 

Aransas do 

HutohiiMOO ^ do 

Lissie  Benderson Steamer 

Kaa^atuck : do 

Margmret — do 

K^JBsinunee do 

Sadie I.,.. do 


Knni- 
b«*r  of 

• 
Averago 

trips. 

tonnage. 

76 

1,611 

00 

684 

52 

1,200 

24 

900 

24 

1,200 

24 

250 

15 

300 

75 

250 

250 

188 

160 

85 

Averago 
dralX. 


Feft. 
lU 
11 
10 
10 
10 

7 

7 

7 

5.5 

6 


In  addition  to  the  above  there  were  6  suiaLl  steamers,  averaging  120  tons  each,  and 
drawing  from  3.5  to  4  feet  of  water;  34  foreign  Bteamships,  averaging  1,300  tons,  and 
drawing  from  16  to  20  feet  of  water;  38  foreign  sailing  vessels,  averaging  750  tons, 
and  drawing  from  9  to  16  feet  of  water ;  130  coasters,  averaging  10  tons,  and  draw- 
ing from  2  to  4  feet  of  water,  and  122  spongers,  averaging  4  tons,  and  drawing  from 
2  to  5  feet  of  water. 

Estimated  number  of  passengers,  75,000. 

Estimated  percentage  of  total  trade  of  neighborliood  carried  by  water,  50. 

Estimated  increase  of  trade  were  the  improvement  completed,  25  ))er  cent. 

Respectfully  submitted. 

Otto  Bik, 
U.  S.  Inspector, 


O  iz. 

IMPROVEMENT  OF  WITHLACOOCHEE  RIVER,  FLORIDA. 

The  Withlacooebee  Eiver  rises  not  far  from  Kissimuiee,  soutli  of  tbe 
center  of  the  peninsula  of  Florida,  and  flowing  nortli  and  west  rea(*hes 
the  Gulf  of  Mexico  at  a  point  about  20  miles  southeast  of  Cedar  Keys. 
It  has  a  total  length  of  120  miles.  Pemberton  Ferry,  made  the  present 
head  of  navigation  by  the  railroad  trestle  bridge  of  the  South  Florida 
Bailroad,  is  77  miles,  from  the  mouth.  The  roads  of  the  Florida  Eail- 
way  and  Navigation  Company  and  of  the  Silver  Springs,  Ocala  and 
Gulf  Bailroad  Company  touch  the  river  at  PanasoflPkee  and  Dunnellon, 
respectively  57  and  31  miles  from  the  mouth.  The  country  bordering 
the  river  consists  mainly  of  fine  hummock  land  and  cypress  swamps. 
Large  quantities  of  fruits  and  vegetables  are  grown  and  the  country  is 
fast  being  settled.  Extensive  deposits  of  phosphates  have  been  dis- 
covered ^long  the  lower  river. 

The  absence  of  good  wagon  roads  and  of  parallel  railroads  greatly 
increases  the  importance  of  the  Withlacoochee  River  as  a  means  of 
communication  and  transportation. 

Before  improvement,  this  river  was  so  badly  obstructed  that  no  reg- 
ular navigation  was  possible,  and  the  river  was  used  only  for  rafting 
cedar  logs  or  for  an  occasional  push  boat.  The  obstructions  consisted 
of  ledges  of  limestone  rock,  sand  bars,  snags,  and  overhanging  trees. 
At  certain  points  the  river  expands  in  broad,  marshy  lakes  and  cypress 
swamps,  in  which  there  is  no  clearly  defined  channel.  The  general 
depth  was  from  1  to  7.6  feet,  with  a  width  of  from  75  to  180  feet. 

Operations  for  the  improvement  of  this  river  have  been  carried  on 
in  accordance  with  the  project  submitted  to  the  Chief  of  Engineers  in 
1879  by  the  officer  then  in  charge,  and  published  as  part  of  Appendix 
K 18  to  the  Annual  lieport  of  the  Chief  of  Engineers  for  1880. 
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PROJECT  OF  IMPROVEMENT. 

The  project  adopted  is  to  improve  the  river  by  tlie  removal  of  snags, 
overhanging  trees,  and  loose  rocks,  and  the  deepening  of  some  of  the 
worst  shoals  and  a  bar  at  the  mouth  of  the- river,  so  as  to  enable  boats 
drawing  2  feet  to  navigate  the  river  during  about  one-half  the  year  from 
the  mouth  to  Hays  Ferry,  a  distance  of  71  miles.  In  1886  the  project 
was  modified  to  permit  the  imx>rovementtobe  continued  as  far  as  Pem- 
berton  Ferry,  6  miles  from  Hays  Ferry. 

OPERATIONS  PRIOR  TO  JUNE  30,  1891. 

Work  was  carried  on  under  the  following  appropriations: 

By  act  approved — 

March  3,  1S81 $7,500 

July  5,  18^ 3,000. 

August  5,  1886 3,000 

By  act  passed  Aupfust  11,  188S 5, 000 

By  act  approved  September  19,  1890 5, 400 

Total 23,900 

The  work  was  done  partly  by  hired  labor  and  partly  by  contract. 
The  entire  river  from  the  mouth  to  roinberton  Ferry  was* gone  over  and 
the  worst  obstructions  were  removed. 

At  the  close  of  operations  the  channel  called  for  by  the  project  had 
been  fi)rmed  between  Pemberton  Ferry  and  Dunnellon,  though  there 
are  still  obstructions  which  must  be  removed  before  navigation  is  safe. 
Between  Dunnellon  and  the  mouth  are  two  dangerous  rock  ledges  and 
many  overhanging  trees  which  require  removal. 

The  servic(\sof  the  snag  boat  ISuwance  not  having  been  available  on 
account  of  her  work  on  the  Cah)osahatchee  aiul  Suwanee  rivers,  there 
were  no  operations  during  the  fiscal  year  ending  June  30, 1891. 

OPERATIONS  DUUma  FISCAL   YEAK   ENDING  JUNE  30,  1892. 

The  snag  boat  Suwanee  arrived  at  the  mouth  of  the  river  on  March 
23.  On  account  of  tlie  extraordinary  low  stage  of  the  river  the  boat 
could  not  go  farther  up  than  about  IS  miles  below  Dunnellon.  An  ex- 
amination of  the  entire  river  was  made,  the  low  stage  of  water  givilig 
a  very  favorable  opportunity.  It  was  decided  to  lay  up  the  snag  boat^ 
fit  out  a  party  from  the  crew,  and  proceed  with  the  work  of  bla^sting 
the  shoals,  removing  rock,  and  building  training  walls  with  the  debris. 
The  work  of  improvement  has  extended  throughout  the  entire  river 
from  Pemberton  Ferry  to  the  mouth,  and  the  channel  called  for  by  the 
project  is  nearly  completed. 

During  the  progress  of  the  work  79  snags  and  10  overhanging  trees 
were  removed,  465  cubic  yards  of  rock  were  blasted,  and  296  cubic 
yards  of  rock  removed  from  the  channel,  and  V2S  linear  feet  of  dams 
were  built. 

The  growing  commercial  importance  of  the  Withlacoochee  Eiver  war- 
rants a  more  extended  plan  of  improvement,  and  I  would  renew  the 
recommendations  made  in  the  Annual  Eeports  for  1887  and  1888,  that 
the  project  be  modified  so  as  to  provide  for  navigation  during  the  en- 
tire year  over  those  portions  of  the  river  between  Pemberton  Ferry  and 
Col  ton  Grove,  and  between  Morrison  Landing  and  the  mouth.  The 
excepted  reach  is  a  broad,  marshy  lake,  through  which  a  low-water 


APPENDIX   O ^REPORT   OF   5LUOR   MiVLLERY.  1391 

channel  conld  be  formed  and  maintained  only  by  dredging,  to  the  det- 
riment of  the  river  above. 

The  estimated  cost  of  this  extension  of  the  project  is  $22,400.  Once 
formed  the  channel  can  be  maintained  at  an  annual  expenditure  not 
exceeding  $800.  In  these  rivers  a  channel  is  only  kept  open  by  con- 
stant use.  An  unused  channel  is  soon  rendered  permanently  unfit  for 
navigation  without  exx)ensive  work  by  the  dams  and  bars  formed  by 
the  rapid  accumulation  of  driftwood  and  water  weeds,  so  that  a  com- 
plete opening  of  the  river  for  navigation  throughout  the  year  is  in  the 
interest  of  economy,  apart  from  the  commercial  advantages  gained. 

Withlacoochee  River  is  in  the  coUection  district  of  St.  Marks,  Fla.,  of  which 
Cedar  Keys  is  the  nearest  i>ort  of  entry.  Nearest  light-house,  Cedar  Keys  Light; 
nearest  fort  is  Fort  Marion,  Fla. 

Money  statement. 

m 

July  1,  1891,  bahince  unexpended $6, 040. 17 

August  10, 1891,  amount  refunded  by  land-grant  railroa<l 3. 57 

6, 043. 74 
June  30, 1892,  amount  expended  during  fiscal  year 3, 103. 00 

July  1,  1892,  balance  nnexpCTMlrd 2,850.74 

July  1,  1892,  outetanding  liabilities 762.74 

July  1,  1892,  balance  available 2,088.00 


COMMERCIAL  STATISTICS. 


Commerce  of  Withlacooche  River j  Blorida,  during  the  year  ending  December  Sly  1891. 


Articles. 


Fertilizers tons . 

Frait« boxes . 

Grain bushels . 

Hides number - 

Honey,  sirup,  et  <• gallons . 

Logs feet. 

Merchanilise tons. 

Veget-ables boxes. 

Phosphate tons. 

Breaastufl's barrelH , 


Total. 


(Quantity. 


600 

30,000 

20,000 

200 

2,000 

2, 502, 000 

2,000 

3.000 

75,000 

2,000 


Hstiniated 
value. 


Vessel. 


Loaise 


rhararter. 


Screw  propeller. 


Tonnage. 


Tons. 


10 


$20,000 

60,  000 

15,  OOO 

100 

1,000 

15,000 

10,000 

6,000 

450.  000 

10.000 


587, 100 


Draft  of 
water. 


Feet. 


H 


Passengen,  1,000;  amount  rereived  from  same,  $250. 

EBtlmated  percentage  of  total  trade  of  neighborhood  carried  by  water,  10. 

Probable  increase  of  trade  were  the  improvement  completed,  100  per  cent. 
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O    12. 
IMPROVEMENT  OF  HARBOR  AT  CEDAR  KEYS,  FLORmA. 

The  harbor  at  Cedar  Keys  is  the  most  northern  harbor  on  the  Gulf 
side  of  the  peninsula  of  Florida.  It  is  lonned  by  the  tidal  channels 
between  a  group  of  small  islands  or  keys,  of  which  Way  Key,  on  which 
is  situated  the  town  of  Cedar  Keys,  is  the  largest.  Cedar  Keys  is  the 
terminus  of  the  central  division  of  the  Florida  Central  and  Peninsula 
Bail  way.  Its  princijial  business  is  in  cedar .  lumber,  though  it  also 
forms  a  distributing  point  for  supi)lies  and  general  merchandise  for  an 
area  to  the  north  and  south. 

An  examination  of  the  harbor  with  a  view  to  its  improvement  was 
made  in  November,  1883.  A  report  thc^reon,  together  with  a  plan  of 
improvement,  was  printed  as  Appendix  N  30  to  the  report  of  the  Chief 
of  Engineers  for  1884. 

PROJECT  OF  IMPROVEMENT. 

The  approved  project,  as  there  described,  is  as  follows :  To  obtain  a 
channel  200  feet  wide  and  with  a  least  depth  vf  lOJ  feet  from  Cedar 
Keys  to  the  Gulf  of  Mexico.  A  depth  of  9J  feet  formerly  existed  in 
tliis  channel.  The  depth  is  limited  by  the  existence  of  beds  of  rock 
under  the  entire  channel  from  9J  to  12^  feet  below  mean  low  water, 
water,  which  could  only  be  removed  at  greater  expense  than  the  present 
and  prospective  commerce  of  the  port  would  seem  to  warrant.  The 
estimated  cost  of  completing  this  project  is  $46,500. 

OperationH  have  been  carried  on  under  the  following  appropriations, 
viz: 

Act  of— 

July  5, 1884 $5,000 

Angtfst  5,  1886 7,000 

August  11,  1888 7,500 

September  19,  1800 2,500 

Total 22,000 

The  appropriation  in  the  act  approved  Se])teiuber  19, 1890,  was  ma<ie 
in  the  following  terms: 

Improving  harbor  at  Cedar  Keys,  Fla.  >  Continuing  improvement,  $2,500,  a  part  of 
"vrhicn  may  be  expended,  at  Derrick  Island  Gap  on  the  inside  channel  from  Suwanee 
Biver. 

OPERATIONS   PRIOR  TO  JUNE  30,  1891. 

BetweeiT  1872  and  1881  cuts  200  feet  wide  and  llj  feet  deep  were 
made  through  the  middle  ground  and  through  the  outer  bar.  Under 
tlie  appropriation  of  1884  a  cut  12  feet  deep,  partly  through  rock,  was 
started  near  Buoy  No.  12.  It  was  never  completed,  owing  to  the  ex- 
haustion of  the  appropriation.  The  appropriation  of  1886  was  expended 
in  reopening  the  cut  through  the  middle  ground,  giving  it  a  direction 
as  nearly  as  possible  coincident  with  the  direction  of  the  tidal  currents. 
It  was  made  70  feet  wide  and  lOJ  feet  deep.  The  appropriation  of 
1888  was  expended  in  widening  the  same  cut  to  200  feet  entirely 
through  the  middle  ground,  with  a  least  depth  of  9 J  feet,  excepting 
for  a  width  of  00  foet  along  the  east  side,  where  it  is  10  feet  deep. 
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OPERATIONS  DURINa  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

The  work  of  dredging  through  the  oyster  bars  in  the  vicinity  of  Der- 
rick Gap,  or  the  inside  passage  between  the  mouth  of  the  Suwanee 
Eiver  and  Cedar  Keys,  under  the  appropriation  of  September  19, 1890, 
was  begun  by  the  United  States  steam  snag  and  dredge  boat  Suwanee 
on  August  11, 1891,  and  ceased,  owing  to  the  exhaustion  of  funds,  on 
September  18, 1891;  3,962  cubic  yards  were  dredged. 

The  aggregate  length  of  the  cuts  at  this  place  is  1,196  feet.  The 
width  is  37 J  feet  and  the  depth  6  teet  at  mean  low  water.  Three  hun- 
dred and  ninety-eight  cubic  yards  of  sand  and  oyster  shells  were 
dredged  at  the  crib  stake  at  the  £ast  Pass,  mouth  of  the  Suwanee 
Biver,  removing  a  small  shoal  at  that  place.  A  cut  was  made  380  feet 
long,  and  76  feet  wide  for  167  feet  of  its  length  and  37J  feet  wide  for 
the  remainder  of  the  distance.  Tlie  depth  was  4  J  feet  at  mean  low 
water.  Seventeen  channel  stakes,  consisting  of  palmetto  piles,  were 
placed  in  the  passage.  A  three  pile  beacon  was  erected  at  the  south 
end  of  the  cut  between  Cedar  Keys  and  Depot  Key.  A  similar  beacon 
was  established  at  the  northeast  end  of  the  cut  in  Cedar  Keys  Harbor. 

The  commercial  importance  of  Cedar  Keys  has  steadily  declined  for 
some  years.  About  the  only  water  traffic  that  it  has  now  is  carried  in 
very  light-draft  vessels,  for  which  the  harbor  in  its  present  condition 
affords  ample  faeilities.  I  am  unable  to  discover  that  there  is  any  im- 
mediate prospect  of  an  increase  in  the  commerce  of  this  port,  and  am 
of  the  opinion  that  the  improvement  there  should  be  discontinued  until 
an  increased  commerce,  actual  or  fairly  prospective,  makes  the  further 
improvement  necessary. 

Cedar  Keys  ib  in  the  collection  district  of  St.  Marks,  of  which  Cedar  Keys  is  the 
headquarters.    Nearest  light-house^  Cedar  Keys  Light ;  nearest  fort  is  Fort  Marion. 

Money  statement 

July  1, 1891,  balance  unexpended  $2, 147. 08 

June  30,  18Sfe,  amount  expended  during  fiscal  year 1,  941. 17 

July  1, 1892,  balance  unexpended 205. 91 

Amount  (estimated)  required  for  completion  of  existiug  project 44, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


O  13. 

IMPROVING  SUWANEE  RIVER,  FLORIDA. 

The  Suwanee  Eiver  rises  in  the  southern  part  of  Georgia,  near  the 
Okefinokee  Swamp,  and,  flowing  in  a  general  southerly  direction,  emp- 
ties into  the  Gulf  of  Mexico  a  few  miles  north  of  Cedar  Keys.  The 
I)ortion  examined  with  a  view  to  its  improvement  extends  from  Ella- 
vUle  to  the  mouth.  The  country  adjacent  is  well  wooded,  and  the  chief 
trade  is  in  pine,  cypress,  {\pd  cedar  timber,  cotton,  sirup,  the  minor 
farm  products,  and  naval  stores.  Beds  of  phosphate  rock  have  been 
discovered  along  the  upper  river. 

Previous  to  the  improvement  the  obstructions  in  the  portion  of  the 
river  under  improvement  consisted  principally  of  shoals,  composed  of 

ENG  92 88 
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soft  unstratified  limestone  mixed  with  flint,  extending  either  partly  or 
entirely  across  the  rtver,  in  some  instances  covered  with  shallow  de- 
posits of  sand  and  in  others  bare.  The  channels  across  these  shoals 
were  often  narrow  and  very  crooked  and  their  depths  at  extreme  low 
water  varied  from  15  inches  to  3  feet.  At  other  places  large  Isolated 
limestone  bowlders  in  the  channel  were  constant  sources  of  danger  to 
navigation. 

An  examination  of  this  river  with  a  view  to  its  improvement  was 
made  in  1879.  A  report  thereon  dated  August  26, 1879,  with  a  plan  of 
improvement,  is  printed  as  Appendix  J  16,  Report  of  the  Chief  of  En- 
gineers for  1879. 

PROJECT  OP  IMPROVEMENT. 

The  proposed  improvement  consists  in  deepening  the  bar  at  the 
passes  by  dredguig,  the  removal  of  snags  and  overhanging  trees  along 
the  river,  and  deepening  and  improving  the  channel  at  various  places 
by  the  removal  of  rocks  and  snags,  and  construction  of  dams,  so  as  to 
straighten,  widen,  and  deepen  the  channel.  The  depth  to  be  obtained 
is  5  feet  through  the  bars  at  the  passes  for  a  width  of  160  feet  and  up 
the  river  as  far  as  New  Branford,  a  distance  of  80  miles.  From  there 
to  EUaville,  a  distance  of  50  miles,  the  depth  is  to  be  4  feet  and  the 
width  60  feet. 

OPERATIONS  PRIOR  TO  JUNE  30,  1891. 

Work  was  done  under  the  following  appropriations: 

By  act  approved — 

June  14,  1880 $5,000 

March  3,  1881 3,000 

By  act  passed  August  2,  1882 5,000 

By  act  approved — 

July  5, 1884 * 5,000 

Augusts,  1886 5,000 

By  act  passed  August  11,  1888 15, 000 

By  act  approved  SeptenibcT  10,  1890 3, 000 

Total 41,000 

Ten  thousand  dollars  of  the  appropriation  of  August  11, 1888,  were 
expended  in  the  construction  of  a  steam  snag  boat  with  dredging  and 
pile-driving  machinery,  for  use  on  the  rivers  of  the  west  coast  of  Florida. 
The  total  amount  appropriated  for  work  on  the  river  is  $31,000. 

Operations  under  the  ai)propriations  of  1880, 1881, 1882,  and  1884  con- 
sisted entirely  in  dredging  across  the  Suwanee  Basin  at  the  East  Pass. 
On  this  line  the  distance  from  deep  water  of  the  gulf  to  deep  water  in 
the  river  is  16,600  feet.  A  cut  5,835  feet  long,  60  feet  wide,  and  5  feet 
deep  at  mean  low  water  was  made,  leaving  a  length  of  9,766  feet  to  be 
dredged  through  water  having  an  average  depth  of  3  J  feet.  This  chan- 
nel has  since  partly  filled  up. 

Since  1886  the  w^ork  in  the  upper  river  has  comprised  removing  snags 
and  overhanging  trees,  blasting  and  removing  rock  and  bowlders,  and 
constructing  wing  dams  with  the  broken  rock.  A  small  amount  of 
dredging  was  done  at  the  Derrick  Island  Pass,  at  the  entrance. 

OPERATIONS  DURING  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

Work  under  the  appropriation  of  September  19, 1890,  which  began 
on  the  river  between  Branford  and  EUaville  on  May  17, 1891,  was  con- 
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tinned  until  July  6.    Under  this  appropriation  the  followin*^  work  was 
accon)x>lished,  viz: 

Cubic  yards  of  rock  blaiited 261. 1 

Cubic  yards  of  rock  removed 5()1 . 4 

Snags  (8  inches  to  2  feet  iu  diameter)  removed 10 

As  a  result  of  the  work  on  this  portion  of  the  river  there  exists  a 
navigable  channel  with  not  less  than  li  feet  in  depth  at  the  lowest 
known  stage  (1.1  feet  below  ordinary  low  water)  as  far  as  Hudson, 
although  in  two  places  the  channel  having  this  depth  is  only  30  feet 
wide. 

The  narrow,  crooked  channels,  rapid  currents,  and  rocky  bed  of  that 
portion  of  the  river  between  Ellaville  and  Branford  render  navigation 
dangerous  whenever  the  water  is  low. 

From  Branford  to  the  mouth  tbe  channel  is  in  good  condition.  The 
channel  through  the  Suwanee  Ba^in  is  crooked,  narrow  in  places,  and 
has  a  least  mean  low- water  depth  of  3  to  4  feet. 

On  July  6  preparations  were  begun  for  proceeding  to  the  work  in  the 
vicinity  of  Derrick  Gap.  The  snag  boat  Suwanee  left  Branford  July 
8  and  arrived  at  Cedar  Keys  on  the  11th,  wiiere  stores  were  taken  on 
board  and  the  machinery  arranged  for  hydraulic  dredging.  The  boat 
returned  to  Derrick  Gap  July  14,  and  preparation  for  work  was  con- 
tinued. A  careful  survey  of  the  channel  was  made  and  the  line  of  the 
proposed  cut  laid  out.  On  July  22  dredging  was  begun.  Considerable 
difficulty  was  experienced  in  adapting  the  suction  cutters  to  the  char- 
acter of  the  material  found,  which  consisted  principally  of  oyster  shells. 
The  work  was  also  interrupted  by  severe  wind  squalls,  which  caused 
the  mooring  piles  to  be  pulled  down  and  the  boat  to  get  out  of  position. 
Most  of  the  appropriation  having  been  expended  on  the  upper  river, 
only  607  cubic  yards  of  material  w^ere  removed.  The  boat  continued 
work  under  the  appropriation  for  "  improving  harbor  at  Cedar  Keys, 
Fla.:  Continuing  improvement,  $2,500,  a  part  of  which  may  be  ex- 
pended at  Derrick  Island  Gap,  on  the  inside  channel  from  Snwanee 
Eiver."  With  the  two  appropriations  a  channel  1,196  feet  long  and  6 
feet  in  depth  was  made. 

FUTURE  OPERATIONS. 

The  Suwanee  Eiver  commerce  comprises  the  movement  of  freight,  farm 
produce,  and  naval  stores  to  and  from  the  railroads  at  Ellaville,  New 
Branford,  and  Cedar  Keys,  and  the  rafting  of  cedar  and  other  timber 
to  the  mills  of  the  same  towns.  The  roads  are  few  and  bad,  and  bulky 
produce  can  only  be  moved  to  advantage  by  water,  so  that  an  improve- 
ment of  the  stream  which  will  make  it  continuously  navigable  is  essen- 
tial to  the  prosperity  of  the  river  valley.  Excepting  the  traffic  to 
and  from  Cedar  Keys  there  is  no  movement  of  freight  out  of  the 
mouth  of  the  river.  This  fact  renders  it  unnecessary  to  extend  the  cuts 
previously  made  through  the  Suwanee  Basin  to  the  deep  w^ater  of  the 
gulf,  and  restricts  the  work  under  the  project,  which  the  present  com- 
mercial status  renders  necessary,  to  the  clearing  of  the  river  channel 
proper  and  the  dredging  of  the  oyster  bars  from  the  Demck  Island 
Pass  at  the  mouth.  After  the  improvement  has  been  made  the  chan- 
nel can  be  kept  clear  with  an  estimated  annual  exi)euditure  of  $800. 

The  Suwanee  River  is  in  the  collection  district  of  St.  Marks.  Cedar  Keys  is  the 
nearest  port  of  entry.  Nearest  fort  is  Fort  Marion.  Nearest  light-house,  Codar  Keys 
Light. 
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Money  statement 

July  1, 1891,  balance  unexpended $1, 322.  93 

AuguBt  10,  amount  refunded  by  land-grant  railroad .55 

1, 323. 48 

June  30, 1892,  amount  expended  during  fiscal  year 1, 085. 15 

July  1, 1892, balance  unexpended 238.33 

Amount  appropriated  by  act  approved  July  13, 1892 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30;  1893 3, 238. 33 

{Amount  (estimated)  required  for  the  completion  of  existing  project 21, 158. 00 

Amount  uiat  can  be  profitably  expended  in  fiscal  year  ending  June  30,1894  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


Commerce  of  Suwanee  i?trer,  Florida^  during  the  year  ending  December  Sl^  2891, 
[Furnished  by  Mr.  W.  S.  Ivey,  Bcoretary  Suwanee  River  Transportotion  Company.] 


ArticleH. 


Cotton bales. 

FertiliBers tons . 

Fiah  andoyaters barrels. 

Fruits boxes. 

Grain bushels . 

Hides numl>er. 

Honey,  sirap,  etc gallons. 

Lumber : 

Rough feet,  B.  M. 

Sawed  do. . . 

Merchandise tons . 

Ship  stores barrels . 

Vegetables boxes. 

Cedar  logs feet,  B.  M . 

Cedar  in  cases cubic  feet. 

lioss bales . 


Total 


Quantity. 


1,600 

115 

875 

1,750 

65,000 

3,500 

10,000 

2.000.000? 

150,000) 

6,000 

31,000 

600 

1,750,000 

37,000 

1,000 


Estimated '    Gross 
value.      ,  tonnage. 


$100,000 
2,800 
4,000 
1,800 
55,000 
2,000 
3,700 

70,000 

700,000 

200,000 

700 

60,000 

100,000 

2,000 


1,302,000 


320 

115 

13 

43 

1,550 

17a 

58 

5,375 

6,000 

7,750 

18 

5,250 

740 

5 


27,416 


Vessel. 


Belle  of  Suwanee. 

Dolphin 

"Wekiva 


Character. 


Steniwheel  steamer. 
do 


Screw  st+iHRicr. 


Tonnage. 


183 
10 
10 


Draft  of 
water. 


Feet. 


ft 


Number  of  passengers,  6,500. 

Estimated  percentage  of  total  trade  of  neighborhood  carried  by  water,  75. 

Probable  increase  of  trade  were  the  improvement  completed,  40  per  cent. 

The  proper  opening  or  removing  tlie  present  obstructions  in  the  channel  of  river 
will  develop  vast  mining  of  phosphate  rock  adjacent  the  Suwanee. 

In  making  this  report  I  have  confined  myself  to  the  business  of  this  port  exoln- 
sively.    You  must  know  that  there  is  a  great  volume  of  the  Suwanee  River  traffic 
that  does  not  touch  at  this  point,  viz :  Cedar  KeyS;  Fannin,  Old  Town,  Yular,  Hatch 
Bend,  New  Troy,  MayO;  and  Luraville. 
Yours,  truly, 

W^«   S.  IVKY 

Bbanford,  Fla.;  June  SO,  189S^ 


APPENDIX  P. 


mPEOVEMENT  OP  CERTAIN  RIVERS  AND  HARBORS  IN  GEORGIA,  FLOR- 
IDA, AND  ALABAMA. 


REPORT  OF  CAPTAIN  PHILIP  M.  PRICE,  CORPS  OF  EN0IKEER8,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1892,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Apalachicola  Bay^  Florida. 

2.  Apalachicola  River,  Florida. 

3.  Flint  River,  Georgia. 

4.  Chattahoochee    River,   Georgia  and 

Alabama. 

5.  La  Grange  Bayou  and  Holmes  River, 

Florida. 

6.  Choctawhatchee  River,  Florida  and 

Alabama. 

7.  Harbor  at  Pensacola,  Florida. 


8.  Escambia  and  Conecuh  rivers,  Flor- 

ida and  Alabama. 

9.  Alabama  River,  Alabama. 

10.  Tallapoosa  River,  Alabama. 

11.  Coosa  River,  Georgia  and  Alabama. 

12.  Operating  and  care  of    canals  and 

other  works  of  navigation  on  Coosa 
River,  Georgia  and  Alabama. 

13.  Cahaba  River,  Alabama. 


United  States  Engineer  Office, 

Montgomeryj  Ala.y  July  9y  1892. 

General:  I  have  the  honor  to  forward  herewith  annual  reports  in 
duplicate  for  the  fiscal  year  ending  June  30, 1892,  upon  the  works  under 

my  charge. 

-  •  *  *  *  •  *  • 

Very  respectfully,  your  obedient  servant, 

Philip  M.  Price, 
Captain^  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 


Pi. 

improvement  of  apalachicola  bay,  FLORIDA. 
PLAN  OF  IMPROVEMENT. 

The  report  by  Maj.  A.  IN".  Damrell  of  the  examination  of  Apalachicola 
Bay,  Florida,  is  printed  in  the  Report  of  the  Chief  of  Engineers  for  1879, 
page  823.  The  minimum  depth  of  water  over  the  bar  at  the  mouth  of 
the  Apalachicola  Biver  was  then  3^  feet 
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In  accordance  with  the  recommendations  therein  a  project  was  ap- 
proved which  contemplated  the  dredging  of  a  straight  channel  through 
the  bar  at  the  month  of  the  river  to  a  depth  of  11  feet  and  a  width  of 
100  feet,  to  be  afterwards  increased  to  200  feet  should  the  first  cut  pro- 
duce results  to  warrant  it,  at  an  estimated  cost  of  $100,000. 

A  survey  of  the  mouth  of  the  Apalachicola  River  and  of  a  portion  of 
Apalachicola  Bay  was  made  in  1891  by  Assistant  Engineer  Thomas 
Eobinson,  and  the  rei>ort  thereon  was  submitted  by  me  on  May  15, 
1891. 

In  accordance  with  the  recommendations  of  this  report  the  present 
project  was  approved,  viz: 

To  dredge  a  channel  through  the  bar  at  the  mouth  of  the  Apahichicola  River  to  a 
depth  of  11  feet,  with  a  width  of  100  feet,  to  be  afterwards  increased  to  200  feet 
should  the  first  cut  produce  results  to  warrant  it;  and  a  channel  through  Bulkhead 
iShoal  9  feet  deep  and  not  less  than  100  feet  wide. 

The  commerce  of  Apalachicola  Bay  consists  principally  in  the  ex- 
portation of  lumber.  Ships  generally  enter  through  East  Pass,  between 
St.  George  and  Dog  islands,  and  anchor  under  the  shelter  of  these 
islands,  about  24  miles  from  the  town  of  Apalachicola.  The  lumber  is 
carried  on  lighters,  towed  by  tugs  drawing  from  5  to  7  feet,  from  Apala- 
chicola to  the  ancliorage  grounds,  and  there  loaded  on  ships  for  ex- 
port. The  tugs  emi)loyed  in  the  trafiic  have  trouble  only  at  the  bar 
and  at  Bulkhead  Shoal,  when  the  depth  of  water  at  these  places  is 
less  than  8  feet.  It  is  believed  that  the  9-foot  channel  now  dredged 
through  Bulkhead  Shoal  will  be  reasonably  permanent,  but  experience 
shows  that  the  bar  at  the  mouth  of  the  Ax)alachicola  Eiver  will  require 
redredging  at  least  every  two  years,  unless  the  dredged  channel  is  made 
wider  and  deeper  than  the  appropriations  have  hitherto  permitted. 


APPROPRIATIONS. 


March2,  1833 $8,700 

July  4,  1836 10,000 

March  3,  1839 9,900 

June  14,  1880 10,000 

March  3,  1881 10,000 

Augasti,  1882 25,000 


Julys,  188-1 $10,000 

August  5,  188(1 12,000 

Aujriist  11,  18<sx 20,000 

StiJtcmber  19,  IS'» 20, 000 

Total 135,600 


OPERATIONS  TO  JUNE  30,  1891. 

The  bar  at  the  month  of  the  Apalachicola  Eiver  is  about  7,300  feet 
in  width.  A  straight  channel  has  been  dredged  across  this  bar  from 
time  to  time  since  1881  as  funds  have  been  available;  but,  on  account 
of  the  limited  appropriations,  the  dredged  cut  has  never  exceeded  90 
feet  in  width  and  9J  feet  in  depth,  and  has  gradually  filled  up  after 
each  dredging. 

WOBK  DONE  DUBINa  PAST  FISCAL  YEAB. 

Under  the  contract  of  July  27, 1891,  approved  August  3, 1891,  for 
dredging  at  Bulkhead  Shoal,  at  25  cents  per  cubic  yard,  the  Alabama 
Dredging  and  Jetty  Company,  of  Mobile,  Ala.,  began  work  October  26, 
1891.  On  February  6, 1892,  a  straight  channel  about  4,000  feet  long, 
120  feet  wide,  and  9  feet  deep  was  completed  over  this  shoal  by  the 
removal  of  54,458  cubic  yards  of  material.  A  small  balance  of  the 
appropriatioix-was  still  available. 

The  straight  channel  through  the  bar  at  the  mouth  of  the  Apalachi- 
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cola  Biver  had,  in  some  places,  nhoalecl  to  less  than  6  feet,  and  much 
trouble  was  experienced  by  the  tugs  in  passing  through  it  The  Chief  of 
Engineers  anthorized  the  expenditure  of  the  balance  available  in  dredg- 
ing such  shoal  places,  under  an  arrangement  with  the  Alabama  Dredg- 
ing and  Jetty  Company,  on  the  terms  that  they  had  been  working  under 
on  Bulkhead  Shoal.  Under  this  arrangement  11,461  cubic  yards  were 
dredged  from  the  straight  channel  between  February  0  and  27, 1802, 
when  the  work  was  susx>ended  on  account  of  the  exhaustion  of  funds. 
Assistant  Engineer  Thomas  Robinson  has  continued  in  local  charge 
of  the  work  during  the  past  year. 

RECOMMENDATION  AND  ESTIMATES. 

The  pending  river  and  harbor  bill  appropriates  $20,000  for  Apalachi- 
cola  Bay.  Should  the  bill  become  a  law  it  is  anticipated  that  a  chan- 
nel at  least  90  feet  wide  and  8  feet  deep  may  be  dredged  through 
the  bar  at  the  mouth  of  the  river  during  the  fiscal  year  ending  June 
30,  1893.  A  channel  of  this  width  and  dei)th  will,  however,  soon 
partially  fill  up.  It  is  probable  that  a  wider  and  deeper  channel  may 
be  more  permanent,  and  an  estimate  of  $50,000  is  therefore  submitted 
for  the  fiscal  year  ending  June  30, 1894. 

Money  statement. 

July  1, 1891^  balance  iinezpended $18,461.24 

June  30, 1892,  amount  expended  during  fiscal  year 18, 412. 31 

Jnly  1, 1892,  balance  unexpended 48.93 

July  1, 1892,  outstanding  liubilitiee 13. 50 

July  1, 1892,  balance  available 35. 43 

Amount  appropriated  by  act  approved  J  uly  13, 1S02 20, 000. 00 

Amount  available  for  iiBcal  year  ending  June  30, 1893 20, 035. 43 

(  Amonnttbat  can  be  profitably  expended  in  fiscal  yearendiiig  Jnne30, 1894    50, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
L     barbor  acts  of  1866  and  1867. 


Ahatract  of  bids  rcceit'cd  and  opened  on  July  15,  1801  j  hy  Capt.  Philip  M,  Price^  Corps  of 

EngineerSf  for  dredging  in  Apalachicola  Bay,  Florida. 


Ho. 


1 
2 


Xamc  and  addrosa  of  bidder. 


John  fl.  Ganhior,  Apftlachicola,  Fla 

Alabama  Dredging  and  Jetty  Co.,  Mobile,  Ala 


Price 

per  cnbio 

yard. 


Centt. 
39.7 
25 


COMMERCIAL  STATISTICS  FOR  APALACHICOLA  BAT,  FLORIDA. 

[Fnmiabed  by  the  Hpocla]  deputy  collector  of  customs.] 

Statement  of  jthe  commerce  of  the  port  of  Apalachicola j  Fla.f  from  July  1,  1891  j  to  June 

SOy  lS92y  inclusive, 

Costoni-lionse  receiptn  from  all  sources : 

Duties  on  imports : $5. 25 

Tonnage  dues 1, 018. 56 

Official  fees 406.41 

Total 1,430.22 


1400   REPORT  OF  THE  CHIEF  OF  EXGINEERS,  U.  S.  ARMY. 

Vessels  entered,  93 ;  tonnage,  39,237.  Yessels  cleared,  104 ;  tonnage,  40,336.  Yefl- 
sels  employed  in  traffic  of  Apalachicola  Bay,  102.  Superficial  feet  of  timber  and 
lumber  exported,  31,398,731.  Estimated  number  of  vessels  and  river  steamers 
arrived  and  departed,  692.    Estimated  tonnage  of  above  vessels,  88,000. 

ExporU, 

To  foreign  ports $183,182 

To  coastwise  ports 360, 000 

Total 643,182 

Imporis. 

From  foreign  ports $21 

From  coastwise  ports 212, 000 

Total 212,021 

Total  value  of  imports  and  exports,  $755,203. 

Estimated  value  of  exports  to  coastwise  ports  by  sail  vessels  and  river  steamers 
which  do  not  clear  from  the  custom-house,  $750,000.  Estimated  value  of  imports  to 
coastwise  ports  by  sail  vessels  and  river  stoamers,  which  do  not  clear  from  the  cua- 
tom-honse,  $1,210,000. 

There  are  five  sawmills  here,  which  can  turn  out  300,000  superficial  feet  of  lamber  per 
day,  with  shingle  attachments  which  can  turn  out  200,000  shingles  per  day ;  three 
oyster-canning  factories,  with  a  capacity  of  50,000  cans  per  day ;  one  fish-packing 
establishment,  which  packs  about  5,000  barrels  of  salted  and  pickled  fish  per  annum ; 
one  ice  factory,  manu&cturing  7  tons  of  ice  per  day. 

All  the  above  enterprises  expect  to  do  double  the  amount  of  business  during  next 
fiscal  year,  principally  on  account  of  reciprocity  treaties  now  in  force  with  West 
India  Islands  and  other  countries. 


P2. 

IMPROVEMENT  OF  APALACHICOLA  RIVER,  FLORIDA. 

PLAN  OF  IMPROVEMENT. 

The  report  of  the  examination  and  survey  of  the  Apalachicola  Eiver 
is  printed  in  the  Report  of  the  Chief  of  Engineers  for  1873,  page  698. 

The  Apalachicola  River  is  formed  by  the  junction  of  the  Chattahoo- 
chee and  Flint  rivers  and  is  about  105  miles  long  from  the  junction  to 
Apalachicola  Bay.  The  channel  is  nowhere  less  than  6  feet  deep,  but 
is  more  or  less  obstructed  after  each  freshet  in  the  Chattahoochee  and 
Flint  rivers  by  logs  and  snags  brought  down  by  those  rivers. 

At  Moccasin  Slough  and  at  the  Upper  and  Lower  Elbows  the  chan- 
nel is  very  narrow  and  crooked  and  difficult  to  navigate,  and  needs 
straightening  and  widening. 

The  act  of  August  11, 1888,  directed  an  examination  of  the  Chipola 
River,  Lee  Slough,  and  the  (jut-off.  The  report  of  this  examination  is 
printed  in  the  annual  report  of  the  Chief  of  Engineers  for  1889,  page 
1416. 

The  act  of  September  19,  1890,  appropriated  $2,000  for  maintaining 
the  existing  works  on  the  Apalachicola  River,  including  Lee  Slough, 

The  original  project  was  modified  accordingly,  and  now  provides  for 
securing  a  channel  100  feet  wide  and  6  feet  deep  at  low  water  in  the 
Apalachicola  River  by  the  removal  of  snags  and  overhanging  trees  and 
widening  and  straightening  Moccasin  Slough  and  the  Elbows,  and  for 
securing  a  channel  through  the  cut-off,  Lee  Slough,  and  the  Lower 
Chipola  River,  60  feet  wide  and  5  feet  deep  at  low  water,  by  the  removal 
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of  logs  and  snags  and  overhanging  trees.  The  estimated  cost  of  com- 
pleting the  original  project  was  (80,333  and  of  the  improvement  of  the 
cut-off,  Lee  Slongh,  and  the  Lower  Ohipola  Biver  $7,500. 


APPROPRIATIONS. 


May  23, 1828 $3,000 

April  23, 1830 2, 000 

March  2, 1831 8,000 

June  2%  1874 10,000 

March  3, 1875 10,000 

June  18, 1878 8,000 

March  3, 1879 5,000 

June  1^1880 2,000 


March  3,  1881 $1,500 

August  2, 1882 2,000 

July5,1884 1,000 

Augusts.  1886 1,000 

August  11,  1888 2,000 

September  19, 1890 2,000 

Total 57,500 


OPERATIONS  TO  JITNE  30,  1891. 

Between  1874  and  1880  the  accumulation  of  logs  and  snags  was  re- 
moved from  the  channel  and  a  partial  improvement  was  made  at  Moc- 
casin Slough  and  the  Elbows.  Since  1880  the  appropriations  have  only 
sufficed  to  remove  the  snags  and  logs  annually  brought  down  by 
freshets  in  the  rivers  above.  There  is  no  plant  belonging  to  this  river, 
and  the  annual  snagging  work  was  done  by  the  Chattahoochee  River 
snag  boat  at  times  when  the  water  in  the  latter  river  was  too  high  for 
channel  work. 

The  river  was  then  in  a  fairly  good  navigable  condition,  except  at 
Moccasin  Slongl^  and  the  Elbows. 

WORK  DONE  DURING  PAST  FISCAX  YEAR. 

Assistant  Engineer  Thomas  Robinson,  who  is  in  local  charge  of  the 
improvement,  reports  as  follows : 

In  December,  1891,  the  snag  boat  Chattahoochee  was  loaned  to  this  improvement 
and  employed  in  the  removal  of  drift  and  obRtructing  timber  from  the  Apalachicola 
River,  the  cut-off,  and  Lee  Slough.  From  these  waterways  a  total  of  520  overhang- 
ing trees,  344  projecting  drift  logs,  and  14  stumps  were  removed  from  the  banks,  and 
313  snags  taken  out  of  the  channel. 

BtsuXta, — As  a  result  of  this  work  the  river  steamers  were  enabled  to  run  the  main 
river  with  tolerable  safety,  while  the  clearance  of  the  cut-off  and  up^er  end  of  Lee 
Slough  ereatly  facilitated  the  shipment  of  the  orange  and  other  crops  Irom  the  neigh- 
borhood of  Wewahitchka. 

RECOMMENDATIONS  AND  ESTIMATES. 

It  is  estimated  that  $2,000  will  be  required  for  the  annual  snagging 
operations  needed  to  clear  out  the  logs  and  snags  brought  in  by 
freshets  in  the  Flint  and  Chattahoochee  rivers,  and  that,  by  using  the 
Chattahoochee  and  Flint  Eiver  snag  boats,  a  channel  through  Lee 
Slough  can  be  cleared  out  in  one  season  with  an  appropriation  of 
$7,500,  and  that  the  needed  improvements  can  be  effected  at  Moccasin 
Slough  and  the  Elbows  with  $6,000. 

Money  statement 

July  1. 1891,  balance  unexpended $754. 47 

June  30, 1892,  amount  expended  during  liscal  year 754. 47 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

■  ■  ■    ■  a 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894    14, 600. 00 
<  Submitted  in  compliance  with  requiremeuts  of  sections  2  of  river  and 
(     harbor  acta  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 

ri^er  thdrre'Ji^^**rf.«r»^''"^  ","  T.*^*  Chattahoochee  River  aUo  run  on  thi. 
Tt'hi  mout"5f  thVliialachlfoKv'Tr*''^^  "^"'""""'^ «*' '^'^  ^palachicola, Fla., 

separoWv  ?tZ tLl^H^^fi**  **S  "?;eT*  2*"  ^""™«««  ^«°«  »«  «>«  Apalachicola  River 
rj^,u"«l\&t1h;"Lo      •  ^'"'"''>'»««"««  «-•«•.  but,  in  general  tenua,  it  may 

me^rcfrjlatiitic.!"'""  "^*  *"  *'"'  "'^^  *"  ^^^  Chattahoochee  River  for  com- 


P3. 

.    IMPROVEMEXT  OF  Fr,IXT  RIVER,  GEORGIA. 
PLAN  OF   IMPROVEMENT. 

tl.ri-l^^^wi^*'**"  ''^  iniprovoiiient  was  adopted  in  accordance  vith 
SJvevsTf Xljr'T?,**'^"^'".^*^  '"^  *''«  ^^Vovta  of  examinations  and 
of  E,  IS  Z  i«7?'''^'"'  P^'AS*^  '"  "••^  ^^"""'^J  Imports  of  the  Chief 
Ti,«^  ^  Z**'^  ^^^,^'  P*ee  707,  and  1879,  uage  818. 

wide  from-' theCr«*'  f'*^*  loyr-water  channel  3  feet  deep  and  100  feet 
te..^  of  10?™;^^  o  f  "'®  '■'''^^  ^  ^'''^"y'  <^a-'  »»»  estimated  dis- 
at  moderati^  ^iill*°f^  *  navigable  channel  for  light-draft  steamers, 
estimS^d  Ssta^l^' /L"^*^''  ^'T  ^'•'^^^  *«  MSnt«zuma,  Ga.,  aJ 
ard"v?rLnS''l±"  '^.^'  *»  *>«  8«<^"red  by  the  removal  of  sAags 

Lnd  S  by^S&c^"  W?,*'''^"5^  f «  '^^^'^  ^««f«>  ^-^d  deepening 
Below  Aihnn^  «,l     Contraction  and  shore  protection. 

river,^d  te^XXnJUir  P-^^^  *^«  ^^^^^  ^^^m  of  the 

snags  and  logs  Slh?  hL.T**!'^  *"?  *  permanent  character.  The 
be  removed  annuX^VI^r"  ^^  n^®  "^"^^^  ^^^^^^t^  ™«st,  however, 
the  low  Ster  navf/ationlr^;"^^''^ y  e"*^  Warwick,  38  miles  abov^ 
wMch  the  low-raK^blK?^l^«r«  ''  ''''''  ^^"^'^'  «" 


APPROPRIATIONS. 

^"'Suu?^5**i'?T''^««  ""'l  Flint  rivers: 
March  3,  1875  .       *-'j,U(H) 

Auirust  14  1«7« '  ^^ 

B  »«'U,i8/b 20,000 


'70,  000 

June  18,  1878 "TX^ 

10,000 


March  3,  1879 <^  nnn 

June  14,  1880 ^>^ 

March  3,  1881 T^'YS^ 


August  2,  1882 ■■■     i^'222 

Julys,  1881 Sj^ 

Augtist  5,  1886 ^'XXX 

August  11,1888 ::: 3"^ 

September  19,  1890 /.[][[[     20^000 

OPERATIONS  TO  JUNE  30,  1891. 

A  moderately  efficient  working-  ,.i     *  a.    , 
excavation  below  Albany,  Ga    IS^*  ^^^  ^^^^  provided  for  rock 
Albany.  ^'  ^^v  and  for  «nagging  operatious  aWe 

A  navigable  channel  ahmit  q  ^    .  ^         "u»  aDo\e 
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below  Albany;  but  low-water  navigation  was  diffieult  on  acconnt  of 
innufficieiit  width  of  the  channel. 

Above  Albany  the  river  had  been  partially  cleared  of  1o/?h  and  snags, 
and  to  a  liniite*!  extent  the  channel  ha<l  been  ch^ared  of  loose  rock. 

WORK  DONE  DITRINO  PAST  FISCAL  YEAR. 

Assistant  Engineer  Thotnas  Robinson,  who  has  been  in  local  charge 
of  the  iinprovenient,  reports  as  follows : 

Beiweei^  Albany  and  Montezuma  the  siias  boat  Flint  worked  for  fonr  montliB,  and 
cleared  a  channel  for  navigation  at  moderate  stages  of  water  over  a  distance  of 
50  miles.  In  this  period  there  were  removed  1,052  overhanging  treea  from  the  banks, 
and  1,785  logs  and  snags  from  mid-channel.  At  the  cloao  of  October,  the  appropria- 
tion being  exhansted,  work  was  stopped  and  the  attempt  ma<le  to  drift  the  boat 
down  the  river  to  winter  quarters  below  Albany.  In  process  of  this  drift,  at  a  low 
stage  of  the  river,  while  passing  the  rapids  at  Abram  Creek  Shoals,  the  snubbing 
lines  parted  and  tne  boat  was  thrown  on  to  a  rock  pinnacle  at  the  foot  of  the  rapi(U 
and  sunk.  Bulkheads  were  built  around  the  break  in  the  hull,  the  water  pumped 
out,  and  on  a  rise  of  the  river  the  boat  was  floated  down  to  winter  quarters,  docked 
and  repaired,  and  there  it  still  lies  in  charge  of  a  watchman. 

Below  Albany. — Work  on  the  shoals  near  Albany  was  continued  until  early  in  No- 
vember, when  the  work  being  completed  in  accordance  witli  the  requii-emeuts  of  the 
project,  the  drilling  barge  was  started  down  the  river  to  finish  the  work  of  straight- 
ening and  widening  the  channel  at  those  points  which  had  been  purposely  left  un- 
done. Before  the  high  water  put  a  stop  to  the'  work  the  boat  reached  Tea  Cup 
Shoals,  20  miles  below  Albany,  where  it  was  laid  up  for  the  winter.  In  May,  1892, 
work  was  resumed  by  the  drilling  barge  and  continued  to  Lucky  Island.  During 
the  whole  working  period  the  drilling  barge  removed  508  overhanging  trees  from  the 
banks,  and  444  snags  and  3,203  cubic  yards  of  rock  from  mid-cnannel.  The  rock 
dump  was  deposited  wherever  ue<Mled  to  form  substantial  wing  daniH,  and  a  total 
length  of  380  linear  feet  of  these  was  laid. 

Kesults, — Between  Albany  and  Montezuma  the  work  of  the  fiscal  year  closing  June 
30, 1892,  left  the  river,  previous  to  the  last  winter  freshets,  free  from  snags  and  other 
drift  obstructioDS ;  but  the  stream  is  of  little  use  to  commerce  so  long  as  the  railro.id 
bridge  16  imles,  and  the  Drayton  bridge  41  miles  above  Albany  remains  without  draw 
openings,  and  the  rock  shoals  between  Albany  and  Warwick  are  left  uncleared. 

Belaw  Albany, — There  is  now  a  completed  and  permanent  channel  from  Albany  to 
Lucky  Island,  a  distance  of  22  miles.  From  Lucky  Island  to  the  mouth  of  the  river, 
a  distance  of  93  miles,  the  channel,  with  care,  is  passable  at  ordinary  low  water; 
but  at  extreme  low  water  it  is,  in  many  places,  diiiicult  and  dangerous  and  prohihi- 
tory  to  commerce. 

Secommendations. — ^There  appears  to  be  no  demand  of  commerce  for  the  Flint  River 
between  Albany  and  Montezuma;  a  thorough  clearance  of  the  stream  would  l)c  a 
costly  job,  inconmiensurate  with  all  returns,  and  it  is  therefore  recommendi^l  that  no 
farther  work  be  done  upon  that  portion  of  the  river. 

There  is  a  present  demand,  and  a  probably  greater  future  need,  for  the  waterway 
below  Albany:  and  it  is  recommended  that  the  present  plan  of  widening  and 
straightening  the  channel  through  the  shoals,  by  the  removal  of  ledges  and  bowlders 
and  the  deposition  of  the  dump  to  form  dikes  and  jetties,  be  continued  until  tlie  im- 
provement 18  completed  in  accordance  with  the  requirements  of  the  adopted  projeet. 
The  working  plant,  consisting  of  snag  boat,  drilling  barge,  and  dumping  flat,  with 
their  equipment,  is  in  fair  condition.  A  change,  however,  in  working  appliancos 
from  hand  tools  and 'cranes  to  steam  drills  and  grappling  apparatus  is  desirable. 
Were  the  snag  boat  Flint  no  longer  needed  for  the  nver  above  Albany,  it  could  be 
readily  transformed  into  a  steam  appliance  barge ;  and  the  utilization  of  its  present 
boiler  and  engine  would  greatly  reduce  the  cost  of  any  change  that  might  be  made. 

EBOOMMENDATIONS  AND  ESTIMATES. 

The  bridge  of  the  Albany  l^avigation  and  Construction  Company,  16 
miles  above  Albany,  and  the  bridge  of  the  Flint  Eiver  Bridge  Company, 
at  Drayton,  41  miles  above  Albany,  are  without  draw  openings.  The 
height  of  the  superstructure  above  ordinary  high  water  is  18  feet  and 
14  feet  respectively.  High-water  navigation  is,  therefore,  completely 
obstructed  by  the  bridges,  but  no  proceedings  to  compel  the  insertion 
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of  draw  spans  have  been  instituted,  for  the  reason  that  no  complaint 
has  been  made  against  them  by  anyone  wishing  to  run  a  st<eamboat  on 
this  portion  of  the  river.  An  appropriation  of  $40,000  for  the  fiscal 
year  ending  June  30, 1894,  is  recommended,  in  order  that  a  suitable 
plant  may  be  provided,  and  the  rockwork  between  Albany  and  Bain- 
bridge  pushed  to  completion. 

Money  statement, 

Jnly  1, 1891;  balance  unexpended $16, 809. 17 

June  30;  18SK2,  amount  expended  dutiug  iiHcal  year 12, 080. 74 

July  1, 1892,  balance  unexpended i,  728. 43 

July  1,1892,  outetariding  liabilities 794.81 

July  1, 1892,  balance  available 3,933.62 

Amount  appropriated  by  act  approved  July  13,  1892 15, 000. 00 

Amount  available  for  fiacal  year  ending  June  30,  1893 18, 933. 62 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894    40, 000. 00 
Submitted  in  compliance  with  requirements  of  sectionB  2  of  river  and 
I  harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Assistant  Engineer  Thomas  Robinson,  in  local  charge  of  the  improvement,  reports 
as  foUows : 

Above  Albany, — ^None.  I  have  made  inquiries  of  all  intelligent  men  I  have  met 
about  the  needs  of  this  waterway  for  commerce,  and  I  have  found  but  one  man  who 
expressed  any  favorable  idea  toward  any  further  improvement.  That  man  wished  the 
river  cleared  so  that  he  might  run  a  small  boat "  to  carry  liquor  into  the  dry  coun- 
ties along  the  river." 

Between  Albany  and  Bainhridge. — Mr.  £d.  L.  Wight,  president  Albany  Navigation 
Company,  reports  as  foUows : 


lortMl  ton- 

Draft  of  water. 

Roimd 

tripe  made 

between 

places. 

No.  of 

stem- wheel  steamboat. 

Light. 

Loaded. 

passen- 
gers. 

CI  I V  of  Albanv  - 

Tons. 
49 

1 

Inches. 
20 

Inches. 
36 

48 

aoo 

Freight  carried. 


Tons. 

Provisions  (5,000  packages) 250 

Grain  (2,500  sacks) 13 

Miscellaneous    fr<right  (1,000   pack- 
ages)       5 


Total 840 


Tons. 

Cotton  (600  bales) 120 

Cotton  seed  ( 1,000  sacks) 50 

Fertilizers  (3,500  sacks) 350 

Hides  and  skins  (200  packages) 1 

Live  stock  (40  head) 1 

Lumber  (25,000  feet) 50 

Estimated  value  of  above  freights  (in  round  numbers)  $1:^3,000. 

This  section  of  the  river  has  been  navigable  except  duriujyj  October,  November, 
and  December.    Head  of  navigation  has  been  Albany,  Ga.,  for  high  and  low  water. 

The  improvement  of  the  river  has  opened  up  a  large  territory  of  fine  timber  and 
farm  lands,  induced  the  establishment  of  sawmills  and  turpentine  distilleries  along 
the  river,  and  made  good  markets  easily  accessible  for  farm  products,  lumber,  and 
naval  stores,  and  brought  the  merchants  in  direct  communication  with  the  centers 
of  trade;  all  of  which  will  be  further  advanced  by  opening  up  a  better  channel. 

The  making  of  this  stream  navigable  is  a  great  benefit  to  a  large  section  of  country 
not  accessible  to  any  railroad. 

Between  Bainbridge  and  the  junction  with  the  Chattahoochee  River. — ^The  steamboats 
which  run  on  the  Chattahoochee  and  Apalachicola  rivers  also  run  on  this  portion  of 
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the  Flint  River,  going  to  Bainbridgo  on  almost  every  regular  trip.  It  is,  therefore, 
imposaible  to  state  the  amount  of  business  done  on  this  portion  of  the  Flint  River 
separately  from  that  done  on  the  Chattahoochee  and  Apalachicola  rivers;  but  in 
^neral  terms  it  may  be  stated  that  the  business  on  this  ]>ortion  of  the  river  is  prac- 
tically the  same  as  that  on  the  Chattahoochee  River,  for  commercial  statistics  of 
nrhich  reference  is  made  to  the  report  on  that  river. 


P4. 
IMPROVEMENT  OF  CHATTAHOOCHEE  RIVKR,  GEORGIA  AND  ALABA^U. 

PLAN  OF  IMPROVEMENT. 

The  present  plan  of  improvement  was  adopted  in  accordance  with 
the  recommendations  contained  in  the  reports  of  examinations  and  sur- 
veys of  the  river,  printed  in  the  Annual  Reports  of  the  Chief  of  Engi- 
neers for  1872,  page  684,  and  1873,  page  699. 

The  project  provides  for  a  low-water  channel  4  feet  deep  and  100 
feet  wide,  from  Columbus,  Ga.,  to  Chattahoochee,  Fla.,  an  estimated 
distance  of  224  miles,  by  the  removal  of  snags  and  logs  from  the  chan- 
nel and  overhanging  trees  from  the  banks,  cutting  a  channel  through 
the  rock  shoals,  and  deepening  sand  bars  by  works  of  contraction  and 
shore  protection. 

The  improvement  at  many  points  is  of  a  permanent  character,  the 
bottom  of  the  river  being  of  rock,  and  the  banks  not  easily  eroded; 
at  a  few  x>oints  the  obstructions  consist  of  shifting  sand  bars  and  cav- 
ing banks.  Each  freshet  brings  a  considerable  number  of  logs  and 
snags  into  the  channel,  which  must  be  removed  annually. 

In  addition  to  such  amounts  as  may  be  appropriated  for  continuing 
the  improvement  of  the  river,  an  annual  expenditure,  estimated  at 
$10,000,  will  be  required  for  the  maintenance  of  a  stern- wheel  snag 
boat,  and  for  the  repair  of  works  of  contraction  and  shore  protection. 


APPROPRIATIONS. 


Fehrnary24, 1835 $2,000 


Chattahoochee  and  Flint  rivers — 

June23,  1874 25,000 

March  3,  1875 25,000 

August  14,  1876 20,000 

*70,000 


June  18,  1878 /- 18,000 


March  3, 1879 $15,000 

June  14,  1880 20,000 

March  3, 1881 20, 000 

August  2, 1882 25, 000 

July  5,  1884 35,000 

August  5, 1886 20,000 

August  11, 1888 20,000 

September  19, 1890 20, 000 

Total 193,000 


OPERATIONS  TO  JUNE  30,  1891. 

A  stem- wheel  snag  boat  had  been  built  and  maintained  for  snagging 
operations,  with  which  the  channel  had  been  kept  clear  of  obstructions 
of  that  character,  except  during  limited  periods,  when  funds  were  not 
available.  A  moderately  efficient  working  plant  had  also  been  main- 
tained for  operations  upon  the  rock  shoals.  Works  of  contraction  had 
been  constructed  to  a  limited  extent,  but  with  the  funds  available  it 
bad  not  been  practicable  to  keep  them  in  repair,  nor  to  extend  nor  mod- 
ify them,  as  required. 
■  III..  I 

*0f  the  joint  appropriations,  $52,000  was  expended  on  the  Chatahoochee  Kiver. 
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Navigation  had  been  greatly  benefited  by  the  incomplete  improve- 
meiits,  so  that  steamboats  then  made  regular  trips  between  Columbus, 
Ga.,  and  Apahu;hicola,  Fla.,  running  by  night  as  well  as  by  day,  witli 
few  detentions,  except  at  extreme  low  water.  Formerly  they  could  only 
run  by  day,  and  were  frequently  detained  at  the  shoal  bars  for  days  at 
a  time,  and  many  boats  were  sunk  by  striking  logs  and  snags. 

WORK  DONE  DURING  PAST  FISCAL  YEAR. 

Assistant  Engineer  Thomas  Robinson,  who  has  been  in  local  charge 
of  the  imi)rovement,  reports  as  follows : 

In  July,  1891,  the  drilling  barge  waa  convertedinto  a  pile-driver,  and  the  snag  boat 
Chattahoocke  was  started  to  remove  the  scattered  obstrnctions  along  the  river.  In 
this  work  924  overhangiug  trees  were  felled  and  cut  up;  33  trees  were  trimmed;  81 
drift  logs  were  cut  up  on  the  bank,  and  366  snags  removed  from  the  channel. 

When  this  work  was  finished  the  snag  boat  and  pile-driving  barge  began  the  im- 
provement of  Mound  Bar  by  the  construction  of  pile  and  brush  bank  protection, 
training  walls  and  jetties,  and  the  removal  of  gravel  and  clay  from  the  channel.  At 
this  place  a  total  of  1,110  linear  feet  of  jetties  and  bank  protection  were  constructed, 
a  work  which  involved  the  driving  and  bracing  of  992  piles,  the  cutting  and  deposit 
of  480  cords  of  brush,  and  the  transplanting  of  1,082  willows  and  other  suitable 
trees.  A  channel  600  feet  long  and  30  feet  wide  was  cleared  by  plow  and  road- 
scrapers,  pulled  by  the  steam  capstans,  which  removed  1,098  cubic  yards  of  gravel 
and  403  cubic  yards  of  clay.  At  the  close  of  November  the  work,  unfinished,  was 
brought  to  a  close  by  exhausted  funds  and  the  setting  in  of  winter  rains. 

The  work  at  Mound  Bar  has  determined  the  location  of  the  low- water  flow  of  the 
stream,  and  so  far,  at  that  place,  the  boats  have  been  enabled  to  run  unimpeded. 

RECOMMENDATIONS  AND  ESTIMATES. 

At  Mound  and  Woolfolk  bars,  below  Columbus,  the  banks  are  caving, 
and  low-water  navigation  is  yearly  becoming  more  difficult.  The  neces- 
sary improveiJient  will  become  more  expensive  the  longer  it  is  delayed. 
The  channel  through  the  marl  reef  at  tSt.  Francis  Bend  should  also  be 
widened  and  straigbtened. 

The  hull  of  the  stern-w  heel  snag  boat  Cliattahoochee  is  now  worn  out 
and  is  not  worth  further  repairs.  The  maintenance  of  this  snag  boat  in 
good  condition  is  absolutely  essential  to  the  safe  navigation  of  the  river, 
for  each  freshet  brings  logs  and  snags  into  the  channel  which  must  be 
removed.  The  cost  of  renewing  the  hull  of  the  snag  boat  is  estimated 
at  $10,000. 

An  estimate  of  $100,000  is  submitted  for  the  fiscal  year  ending  June 
30, 1804.  With.this  amount  the  snag  boat  can  be  renewed  and  operated 
during  the  low-water  season,  and  the  imi)rovements  needed  at  Mound 
Bar  and  Woolfolk  Bar  and  St.  Francis  Bend  can  be  etVe(;ted.  It  is 
probable  that  thereafter  an  annual  appropriation  of  $10,000  will  suf- 
fice for  the  annual  snagging  operations  and  for  the  maintenance  of  the 
contraction  and  shore-protection  works. 

Money  fttatemenf. 

July  1;  1891,  balance  unexpended $11,076.98 

June  30, 1892,  ainouut  expended  dtiring  IKsial  year 9, (304. 64 

July  1,  181)2,  balance  unexpended 1, 472.  'U 

July  1, 1892,  outstanding  liabilil  ie.s 373. 29 

July  1,  1892,  balance  availal)lc '..      1, 099. 05 

Amount  appropriated  by  act  approved  .July  18,  1892 25, 000. 00 

Amount  available  for  listal  year  ending  June  30,  1893 26,  099. 05 

(  Amount  tlnitcanbcprofitably  expended  in  firtealyearen<ling  Juno30, 1894  100, 000.00 
<  Submitted  in  conipHance  with  reiiuircmcnts  of  Hectious  2  of  river  aud 
(     harbor  acts  of  1806  and  1867. 
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COMMERCIAL  STATISTICS  FOR  CHATTAHOOCHEE  RIVER,  GEORGIA  AND  ALABAMA. 

The  following  statement  of  the  husiness  done  hy  the  steam boato  named  below 
daring  the  fiscal  y^ar  ending  Jane  30,  1892,  has  been  compiled  from  statements  fur- 
nit^ed  by  Capt.  W.  R.  Moore,  agent  People's  Line  of  Steamers^  by  Capt.  George  H. 
Whiteside,  agent  for  steamers  PactoluSf  ifaiad,  and  (^meen  City,  J .  D.  Hiiiith,  manager 
steamer  W.  D.  EllUy  and  I.  Joseph,  manager  steamer  Fannie  Feam.  These  boats 
ran  from  Columbus,  Ga.,  to  the  junction  of  the  Chattahoochee  and  Flint  rivers; 
thence  ap  tne  Flint  River  to  Bainbridge,  Ga. ;  then  returning  to  the  junction, 
down  the  Apalachicola  River  to  Apalachicola,  Fla.  On  the  return  trip  they  go 
first  to  Baiuoridge,  then  to  Columons.  They  stop  at  any  intermediate  landings 
where  basiness  is  offered. 


Stem- wheel  steam- 

R«ei»- 

teml 
tunuai^. 

Draft  of  waUT. 

• 

Between— 

Round 
trips. 

39 
38 
12 

Passen* 

boats. 

Light. 

Loaded . 

gors. 

Fftiinie  Feani 

Apalaohce 

179.32 
162.00 
146.15 

Inches. 
.24 
28 
24 
24 
18 
22 

Fett. 
5 
5 

P 

4| 

Columbus  and  Apnlarhic(»la 

......  do 

3,980 
(i  745 

William  D.ElUa.... 

do 

PactoluM 

149. 12 

liaiad 

173. 77 
150.03 

fViliiiiibii8  nnd  Annlnrhirntn 

25 
99 

3.951 
8  119 

Oaoen  Cit v 

5     1  ('oluinliiiH.  Anal]u>lii<-hln.  And  intnr. 

nietliate  landing. 

Freight  canned. 

Tons. 

Cotton  (18,725  bales) 4,534 

Cotton  seed  (11,231  sacks) *. 611 

Fertilizers  (38,745  sacks)  3,874 

Hides  and  skins  (167  packages) •  16 

Livestock  (228  head) 84 

Lumber  (160,558  feet) 357 

Staves  (54,165  pieces) 108 

Provisions  (227,908  packages) 7, 276 

Grain  (20,422  sacks) 1,454 

Miscellaneous  freight  (230,527  parknj:rs)  ^ 9. 221 

Brick  (730,373) 1,644 

Shingles  (11,752,080) 2,180 

Total 31,35y 

Estimated  value  of  above  freight  in  round  numbers  $5,000,000. 
The  rafting  of  hewed  and  sawed  timber  and  logs  is  also  carried  on  extensively, 
but  no  available  records  of  the  business  are  kept. 


Ps. 

IMPROVEMENT  OF  LA  GRANGE  BAYOU  AND  HOLMES  RIVER,  FLORIDA. 

PLAN  OF  IMPROVEMENT. 

An  examination  of  La  Grange  Bayou  was  ordered  by  act  of  March 
3, 1881.  The  report  of  the  examination,  by  C-apt.  Damrell,  including 
an  estimate  for  deepening  the  channel  by  dredging,  to  admit  the  passage 
of  vessels  drawing  4 J  feet  at  mean  low  water,  at  a  cost  of  $19,904.t'3(), 
was  printed  in  the  Report  of  the  Chief  of  Engineers  for  1882,  page  1318. 

The  act  of  August  2, 1882,  provided  for  the  expenditure  on  La  Grange 
Bayou  of  $2,000  of  the  $20,000  appropriated  for  the  improvement  of 
the  Choctawhat(»hee  Kiver. 

The  act  of  August  5,  1886,  appropriated  $2,000  for  the  improvement 
of  La  Grange  Bayou,  but  as  so  small  a  sum  could  not  be  profitably  ex- 
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I)ended,  it  was  decided  to  hold  it  until  a  farther  appropriation  was  made. 

The  act  of  August  11, 1888,  appropriated  $3,000  to  complete  the  im- 
provement of  La  Grange  Bayou,  including  Holmes  River  as  far  as  the 
town  of  Vernon. 

In  February,  1889,  an  examination  of  both  La  Grange  Bayou  and 
Holmes  River  was  made.  This  examination  showed  that  the  improve- 
ment could  not  be  completed  with  the  amount  available,  and  the  Sec- 
retary of  War  therefore  directed  that  no  farther  expenditure  should  be 
made  from  the  appropriations. 

There  is  a  balance  still  available  from  the  appropriations  of  August 
5,  1886,  and  August  11, 1888,  of  $4,839.20. 

The  act  of  September  19, 1890,  made  an  appropriation  for  ^Mmprov- 
ing  La  Grange  Bayou,  Florida,  continuing  improvement  of  Holmes 
River,  $3,000." 

Ui^er  this  appropriation,  a  project  was  approved  for  improving 
Holmes  River  by  removing  logs  and  snags  from  the  channel  and  over- 
hanging trees  from  the  banks,  between  the  mouth  and  the  town  of  Ver- 
non, Fla.,  an  estimated  distance  of  28  miles. 

APPROPRIATIONS. 

Jnne  15, 1844,  for  Choctawhatchee  and  Holmes  rivers $10, 000 

AngDBt  2, 1882,  aUotted  fiom  appropriation  for  Choctawhatchee  River 2, 000 

August  5, 1886 2,000 

August  11,  1888,  to  complete  the  improvement  of  La  Grange  Bayou,  includ- 
ing Holmes  River  as  far  as  the  town  of  Vernon 3, 000 

September  19, 1890,  improving  La  Grange  Bayou,  Florida;  continuing  im- 
provement of  Holmes  River 3,000 

OPERATIONS  TO  JUNE  30,   1891. 

The  allotment  of  $2,000,  under  the  act  of  August  2,  1882,  was  ex- 
pended in  the  removal  of  snags  and  logs,  and  in  dredging  about  3,500 
cubic  yards  of  mud  from  the  channel  in  La  Grange  Bayou;  since  then 
no  work  has  been  done  at  the  bayou. 

Under  the  act  of  September  19,  1890,  $3,000  was  expended  in  re- 
moving snags  and  logs  from  the  channel,  and  overhanging  trees  from 
the  banks  of  the  Holmes  Eiver,  between  its  mouth  and  Yemon, 
Pla.  For  this  purpose  the  snag  boat  belonging  to  the  Choctaw- 
hatchee Eiver  was  used.    The  work  was  comi)leted  in  Eebruary,  1891, 

RECOMMENDATIONS  AND  ESTIMATES. 

There  are  no  bars  in  the  Holmes  Eiver,  and  it  is  probable  that  its 
navigation  will  not  be  again  impeded  by  snags  and  overhanging  trees 
for  several  years.  There  is  but  little  commerce  on  it.  It  is  therefore 
recommended  that  no  farther  ai)propriations  be  made  for  its  improve- 
ment until  such  time  as  the  necessities  of  commerce  may  require  it. 

Money  statement. 

July  1, 1891,  balance  unexpended, $4, 839. 20 

July  1, 1892,  balance  unexpended 4,839.20 
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P6. 

IMPROVEMENT  OF  CHOCTAWHATCHEE  KIVEK,  FLORIDA  AND  ALABAMA. 

PLAN  OF   IMPROVEMENT. 

The  present  plan  of  iiiiiiroveiiu'iit  was  adopteJ  \\\  accorilance  with 
the  recomineiulathms  <M)utaiiie(l  in  the  re))ort8()f  exaniiniitions  and  sur- 
vey's of  the  river,  printed  in  th<»  Annual  Reports  of  the  Chief  of  Engi- 
neers for  1872,  i)age  568,  and  1H80,  page  1423. 

The  project  provides  for  obtaining  a  low  water  navigable  channel 
from  theinouth  of  the  river  t^)  Newton,  Ala.,  an  estimated  distance  of 
162  miles,  by  the  removal  of  logs  and  snags  from  the  channel  and  over- 
hanging trees  from  the  banks,  by  excavating  rock  shoals,  and  by  deep- 
ening sand  bars  by  works  of  contraction  and  shore  protection. 

At  Cary  ville,  Fla.,  100  miles  above  its  mouth,  the  river  is  crossed  by 
the  Peusacola  and  Atlantic  Railroad. 

The  counties  along  the  river  below  Caryville  are  siiarsely  settled, 
and  their  business  consists  almost  exclusively  in  the  cutting  and  raft- 
ing of  lumber.  This  portion  of  the  river  is  so  little  used  for  commer- 
cial purposes  that  no  work  has  been  done  on  it  for  several  years  past. 

(ieneva,  Ala.,  25  miles  above  Caryville,  is  a  thriving  town  and  is  the 
trading  and  shipping  point  for  a  rich  agricultural  region  surrounding  it, 
which  is  rapidly  increasing  in  population.  Nearly  all  the  commerce  of 
the  river  is  carried  on  between  (ieneva  and  Caryville,  the  nearest 
railroad  point.  During  recent  years  the  improvement  has  conse- 
quently been  confined  mainly  to  this  section  of  the  river.  The  channel 
has  now  been  pretty  well  cleared  of  the  jiccanuilation  of  snags  and 
logs  which  formerly  obstructed  it,  but  low-water  navigation  is  still  im- 
peded by  several  sand  bars.  During  the  coming  season  it  is  proposed 
to  begin  the  deepening  of  these  bars  by  works  of  contraiition  an<l  shore 
protection,  and  to  carry  on  this  work  to  conii)let\on  as  funds  are  avail- 
able. 

Between  Geneva  and  Hollis  Bridge,  30  miles  above,  the  river  is  ob- 
structed by  snags  and  sunken  logs,  and  occasionally  by  a  sand  bar. 

The  obstructions  have  from  time  t-o  time  been  partially  cleared  out 
between  Geneva  and  Pate  Landing,  25  miles  above,  and,  when  freight 
is  oftered,  steamboats  run  to  l^ate  Landing  at  favorable  stages  of 
water. 

Between  Ilollis  Bridge  and  Newton,  7  miles  above,  low-water  navi- 
gation is  prevented  by  a  series  of  nine  shoals,  formed  by  strata  of  very 
compact  blue  clay.  Since  the  completion  of  the  Alabama  Midland 
liailroad,  from  Montgomery,  Ala.,  to  Bainbridge,  Ga.,  which  passes 
through  Newton,  the  urgent  necessity  for  the  improvement  of  this  por- 
tion of  the  river  no  longer  exists.  It  is  doubtful  if  the  river  would 
now  be  much  used,  even  if  the  improvement  were  completed.  Unless 
otherwise  directed,  it  is,  therefore,  not  proi)osed  to  do  any  work  on  the 
river  above  Pate  Landing,  until  the  section  between  this  point  and 
Caryville  has  been  put  in  good  navigable  condition  for  all  stages  of 
water. 

After  this  is  accomplished,  the  annual  cost  of  maintaining  a  snag- 
boat  for  the  removal  of  logs  and  snags  brought  in  by  the  winter  fresh- 
ets, and  for  kee])ing  the  contraction  and  shore  protection  works  in  x^^ 
pair,  is  estimated  at  $0,000. 

ENG  92 89 
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APPROPRIATIONS. 


March  3,  1833 $5,000 

June  15,  ISU,  for  Clmrtawhut- 

chee  and  Holmes  rivcr.s 10,000 

June  23,  1874 5, 000 

March  3,  1875 5,000 

Au>;nKt  4,  1876 5,000 

March  3,  1879 5,000 

JuneU,  1880 7,000 


March  3,  1881 $10,000 

August  2,  1882 18,000 

July  5,  1884 15,000 

August  5,  1886 15,000 

August  11,  1888 10,000 

September  19,  1890 12,500 

Total 107,500 


OPERATIONS  TO  JUNE  30,  1891. 

Ox)erations  have  been  confined  almost  exclusively  to  the  removal  of 
the  ^eat  aecumulation  of  logs  and  snags  from  the  channel,  and  over- 
hanging trees  from  tlie  banks,  and  to  providing  and  maintaining  the 
necessary  plant  for  this  work. 

The  section  of  the  river  between  its  mouth  and  Caryville  having  been 
sufficiently  improved  to  accommodate  the  small  commerce  thereon,  the 
work  during  recent  years  has  been  mainly  carried  on  between  Cary- 
ville and  Geneva,  but  some  work  has  also  been  done  between  Geneva 
and  Pate  Landing. 

The  imperfeet  improvement  accomplished  has  resulted  in  great  bene- 
fit to  navigaticm.  Steamboats  now  run  at  all  stages  of  water  between 
Geneva  and  Caryville,  but  at  low  water  full  loads  can  not  be  carried, 
and  they  are  much  delayed  by  sand  bars,  which  can  be  readily  deep- 
ened if  sufficiently  large  appropriations  are  made  therefor. 

WORK  DONE  DURING  PAST  FISCAL  YEAR. 

Assistant  Engineer  J.  E.  Turtle,  in  local  charge  of  the  improvement, 
reports : 

At  the  l>eginning  of  the  fiscal  year  a  party  was  at  work  removing  obstmetions  to 
navi^ration  under  the  approved  project.  This  work  was  continued  nntil  .December 
10,  1891,  when,  owing  to  high  water,  work  was  suspended  and  the  property  stored. 

During  the  high-water  months  a  stern  wheel  and  machinery  were  put  on  the 
snag  boat. 

On  May  24,  1892,  work  of  removing  obstruotions  was  resumed. 

Work  performed  was  as  follows: 

Snags  removed  from  channel 2, 142 

Overhanging  trees  removed  from  banks 386 

Logs  on  lianK  cnt  up 456 

fituinps  removed  level 4 

The  alterations  made  to  the  snag  boat,  including  machinery  and  stem  wheel,  an- 
swer the  purpose  for  which  they  were  intended,  and  will  do  much  to  hasten  the 
work. 

Many  of  tlie  snags  removed  were  very  large,  and  had  to  be  broken  up  with  dyna- 
mite before  they  could  be  handled. 

RchuUh. — The  work  aocomj^lished  during  the  fiscal  year  ending  Jane  30,  1892,  has 
made  ))088ible  the  passage  of  boats  between  Geneva  and  Caryville  during  low  wat-er 
without  danger,  ar.d  the  ]>assage  of  rafts  on  stages  6  inches  above  low  water.  During 
November  ot  1891  the  boats  ran  at  night  on  a  stage  15  inches  above  low  water.  Thi« 
was  not  due  to  an  increase  of  depth,  but  to  the  removal  of  very  bad  obstructions 
from  the  channel,  making  it  possible  for  boats  to  follow  the  deep  water.  No  works 
of  contraction  have  yet  been  undertaken,  and  the  depths  on  the  various  shoal  bars 
is  the  same,  or  about  22  inches  at  ver^'  low  water. 

RECOMMETa)ATIONS  AND  ESTIMATES. 

I  concur  in  the  following  recommendations  and  estimates  by  Assistr 
ant  Engineer  J.  E.  Turtle: 

The  adopted  plan  calls  for  the  removal  of  obstructions  and  for  deepening  sand  bars 
by  works  of  contraction  and  shore  protection.     Up  to  date  work  has  been  confined 
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to  the  first  reqairement  of  this  project,  but  this  is  now  so  far  advanced  that  the 
demening  of  the  sand  bars  can  be  undertaken. 

lie  plan  of  improvement,  therefore,  for  the  fiscal  years  ending  June  30, 1893,.  and 
1894,  win  consist,  dnring  the  first  stages  of  low  water,  in  removing  any  new  obstruc- 
tions that  may  have  been  brought  into  the  channel  by  freshets,  and  then  in  con^ 
tinuing  work  upon  the  shoal  bars.  There  will  be  required  each  year  a  certain 
amount  of  maintenance  work.  This  will  delay  the  contriiction  works,  with  the 
plant  now  on  hand,  and  as  there  are  several  bars,  all  requiring  improvement,  it 
would  be  well  to  increase  the  plant  by  building  a  pile-driver,  placing  upon  this  the 
hoisting  engine  now  at  Fort  McRee.  and  the  boiler  taken  from  the  snag  boat.  With 
this  plant  both  classes  of  work  conld  continue  at  all  times  during  suitable  stages  of 
water,  and  after  the  two  seasons  the  work  would  be  so  far  advanced  that  the  snag 
boat,  with  its  pile-driver,  could  keep  up  with  it.  With  such  a  plant  $30,000  can  be 
profitably  expended  during  the  fiscal  year  ending  June  30,  1894. 

Money  statement, 

July  1. 1891,  balance  unexpended $12, 070. 40 

June  30,  1892,  amount  expended  during  fiscal  year 6, 748. 68 

July  1, 1892,  balance  unexpended 5,321.72 

Julyl,  1892,  outstanding  liabilities 829.99 

Julyl,  1892,  balance  available 4,491.73 

Amount  appropriated  by  act  approved  July  13,  1892 12, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 16, 991. 73 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894    30,  tXX).  00 
<  Submitted  in  compliance  wi^  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


COMMBRCIAL  STATISTICS. 


Capts.  J.  D.  Jenkins  and  A.  F.  Tatom,  of  Geneva,  Ala.,  report  the  foUowipig  com- 
mercial statistics  for  the  year  ending  June  SO,  1892 : 


Stemvheel  ateun- 

Itoris- 
terea  ton- 
nage. 

Draft  of  water. 

Passen- 

Round 

Ik^tween— 

bOfttB. 

Light. 

Loaded. 

Rera. 

txips. 

Pester. ............. 

122.24 
34.00 
39.37 

Inehet. 
24 
20 
16 

In^het. 
48 
40 
32 

40 

100 

36 

70 

loO 

67 

3 

Geneva  and  Caryville. 

TjAii&C 

Do. 

Mftrv  Alice 

Do. 

Geneva  to  Pato  Landing. 

\ 

Freight  carried. 


Cotton,  9,555  bales 

Fertilizers,  31,545  sacks 

Hides,  10  packages 

Live  stock,  174  head 

Lumber,  3,500  feet  B.  M 

Provisions 

Qrain.  16,800  sacks 

MisceilaneouB  freight 

Turpentine  and  rosin,  773  barrels 

Wool,  98  bales 

Salt,  1,195  sacks , 


Tons. 

2,360 
3,030 

2i 
65i 
8 
2,207- 
7,955 
300 
173 

4i 
llli 


Total 16,2161 

Estimated  value,  in  round  numbers,  $1,188,665. 

In  addition  to  the  steamboat  business  reported  above,  a  Ini-go  quantity  of  logs  and 
sawn  and  hewn  timber  is  transported  to  mills  on  the  river,  and  to  the  Pensacola 
market. 

It  is  impracticable  to  obtain  accurate  statistics  of  the  lumber  business,  but  the 
value  of  tne  lumber  transported  by  river  is  estimated  at  not  less  than  $1,100,100« 
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IMPROVEMENT  OF  HARBOR  AT  PENSACOLA,  FLORIDA. 

PLAN  OF  IMPROVE^IENT. 

The  present  plan  of  improvement  was  adopted  in  accordance  with 
tlie  recommendations  contained  in  the  report  of  the  Board  of  Engineers 
for  fortifications  and  for  river  and  harbor  improvements,  dated  Feb- 
ruary 12, 1881,  and  printed  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1881,  page  1177. 

The  project  provided  for  dredging  a  channel  300  feet  wide  and  24 
feet  deep,  at  mean  low  water,  across  the  inner  bar,  for  the  temporary- 
relief  of  navigation,  and  for  protecting  the  shore  line  near  Fort  McRee 
from  further  abrasion  by  the  construction  of  jetties  and  works  of  shore 
protection,  with  the  view  of  preventing  further  injurious  changes  in  the 
tidal  currents,  and  also  of  retaining  the  position  for  defensive  purposes. 

At  that  time  the  mean  low- water  depth  on  the'  inner  bar  was  19J 
feet.  Between  1881  and  1886  the  inner-bar  channel  was  dredged  at 
various  times,  and  in  the  latter  year  it  was  reported  that  a  channel  120 
feet  wide  and  24  feet  deep  had  been  obtained. 

The  further  injurious  abrasion  of  the  shore  line  near  Fort  McRee  was 
stopped  by  the  construction  of  two  groins  of  stone  and  concrete,  nearly 
at  right  angles  to  the  shore  line.  The  groins  were  completed  in  April, 
1890. 

In  the  spring  of  1890  another  survey  of  the  entrance  to  the  harbor 
was  made,  which  showed  that  the  channel  across  the  inner  bar  had 
shoaled  since  1886  from  the  reported  depth  of  24  feet  to  a  depth  of  19.(5 
feet.  Qn  January  17,  1891,  the  report  of  this  survey  was  referred  to  a 
Board  of  Engineers  appointed  to  assemble  at  Pensacola,  Fla.,  to  consider 
and  report  upon  the  improvement  of  the  harbor.  The  report  of  this 
Board  is  dated  July  16,  1891,  and  is  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1891,  page  1723. 

The  plan  of  improvement  recommended  by  the  Board,  with  the 
reasons  therefor,  is  sufl&ciently  indicated  by  the  following  extracts  from 
their  report: 

6.  CHARACTER  OF  BAR  AND  CnANGES. 

■H'  *  *  «  «  •  « 

The  depth  of  water  on  the  outer  bar  since  the  time  of  authentic  sarrevB  has  re- 
mained constant  at  about  22  feet.  Previous  to  the  dredging  done  in  accordance  with 
the  project  of  1881  there  was  a  depth  of  19.5  feet  across  the  inner  bar.  This  was  in- 
creased in  1886  to  24  feet,  with  a  width  of  120  feet.  'J^he  growth  of  the  Middle 
Ground  has  caused  Bhoaling  to  take  place  in  that  channel,  until  there  remains  at 
present  a  low-water  depth  of  19.6  feet,  which  is  practically  that  which  existed  prior 
to  improvement.    The  depth  of  water  on  the  three  principal  shoals  has  not  changed. 

7.   COMMRRCE. 

The  commerce  of  Pensacola  for  the  calendar  year  1890  amounted  to  about  $5,000,000, 
the  principal  exports  consisting  of  cotton,  naval  stores,  timber,  and  lumber,  and  the 
imports  of  fruit  and  fertilizers. 

Over  30(),00O,(XM3  feet  of  timber  and  lumber  were  shipped  during  the  year. 

Pensacola's  foreign  sailing  tonnage  exceeds  that  of  all  the  other  Gulf  ports  com- 
bined, iucluding  New  Orleans. 

Col.  W.  I).  Chipley,  viee-prosident  of  the  Pensacola  and  Atlantic  Railway  Com- 
pany, in  rej>orts  appended  hereto,  states  that  a  movement  is  now  fairly  start«<l 
through  which  Pensaeobi  will  export,  in  addition  to  the  cotton,  naval  stx)re8,  and 
timber  mentioned,  eual  and  iron  from  the  mines  of  Alabama,  railroad,  bridge,  oar. 
house,  and  shipbuilding  material,  ete.  He  further  states  that  Pensacola  is  bogiu- 
liing  to  send  cotton  goods,  machinery,  and  western  produce  of  every  kind  to  the 
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Americas  sonth  of  nsy  whicli  shipments,  be  adds,  will  be 'largely  increased  under  the 
policy  of  reciprocity. 

After  the  deepening  of  the  inner  bar  in  1881-*86  the  commerce  of  the  port  was 
largely  angmented,  and  the  class  of  vessels  entering  the  harbor  much  improved. 
Shoaling  has  since  taken  place,  and  dnring  the  past  year  vessels  have  been  detained, 
after  loading,  from  one  to  five  weeks  before  being  able  to  go  to  sea.  A  nnniber  of 
vessels  went  aground  on  the  inner  bar,  while  a  large  number  were  obliged  to  put  to 
sea  with  incomplete  cargoes.  Owing  to  the  increased  commerce  of  the  port  the  neces- 
sity for  deep  water  is  greater  than  before  the  first  improvement  was  made.  It  is 
estimated  that  a  reduction  of  from  8  to  20  per  cent  in  freight  rates  would  follow  an 
increase  of  the  navigable  depth  to  26  feet. 

It  will  be  seen  that  Pensaoola  has  better  natural  conditions  for  deep  water  than 
any  other  Gulf  port.  Existing  railroads  are  extending  their  lines,  ann  new  roads, 
projected  or  in  process  of  construction,  will  afford  ample  facilities  for  commanica- 
tion  with  the  interior.  The  importance  of  Pensacola,  from  a  military  and  naval 
standpoint,  has  long  been  recognized,  and  considerations  of  defense,  as  well  as  those 

governed  by  commercial  necessities,  demand  the  improvement  of  the  entrance  to  its 
arbor. 

8.   PLAN  OF  IMPROVEMENT. 

The -method  of  obtaining  deep  water  across  the  bar  at  the  entrance  to  Pensacola 
Harbor  by  dredging  was  tried  between  1881  and  1886,  there  having  been  obtained  in 
the  latter  year  a  channel  120  feet  in  width  and  24  feet  in  depth. 

Although  only  five  years  have  elapsed  since  then,  the  growth  of  the  Middle  Ground 
and  Caucus  Shoals  has  been  so  rapid  that  the  depth  of  water  in  the  bar  channel  has 
already  been  rerluced  to  that  prevailing  prior  to  the  original  improvement. 

To  obtain  over  the  inner  and  outer  bars  by  dredging  a  channel  24  feet  deep  and 
300  feet  wide  will  cost,  in  round  numbers,  $190,000,  and  will  require  an  annual  ex- 
penditure of  $30,000  thereafter  for  its  maintenance. 

A  more  permanent  channel  would  doubtless  be  one  in  the  direction  of  the  ebb  fiow 
across  the  out'er  end  of  Caucus  Shoal,  but  to  obtain  this  by  dredging  would  cost,  in 
round  numbers,  $357,000,  and  its  self-maintenance  withoutjetties  to  insure  tidal  scour 
and  to  protect  the  channel  from  the  inflow  of  sand  is  doubtful. 

There  remains,  then,  the  method  of  improvement  by  jetties,  aided,  if  necessary, 
by  dredging. 

The  further  eastward  advance  of  Caucus  Shoal  and  southward  advance  of  the  Mid- 
dle Ground  Shoal  should  be  arrested,  and  the  ebb  and  flood  flow  should  be  united 
and  trained  across  the  bar  in  a  favorable  direction. 

The  location  of  the  western  jetty  is  fixed  by  the  shore  lino,  the  present  channel, 
and  the  direction  of  tidal  flow  across  the  bar.  It  now  becomes  necessary  to,8o  locate 
the  eastern  jetty  as  not  only  to  arrest  the  westward  travel  of  sand  along  the  beach 
of  Santa  Rosa  Island,  but  to  obtain  in  the  jetty  channel  the  greatest  tidal  scour  prac- 
ticable without  injury  to  l^e  jetties  themselves  or  to  the  present  favorable  tidal 
status  of  the  bay. 

•  •  »  •  «  ft  • 

9.  DESCRIPTION  OF  JETTIES  AND   ORDER  OF  CONSTRUCTION. 

It  is  proposed  to  build  the  shore  arm  of  the  western  jetty  up  to  high  water;  from 
the  shoulder  to  a  point  5,000  feet  from  the  shore  end  of  the  jetty  the  crest  should  be 
brought  up  to  the  mean  height  of  the  beginning  of  ebb  outflow;  for  the  next  4,300 
feet  the  crest  should  be  brought  up  to  mean  low  water,  from  which  point  it  will  sink 
to  the  foundation  course. 

The  shore  arm  of  the  eastern  jetty  should  be  built  up  to  high  water;  the  crest  of 
the  jetty  will  then  sink  witliin  a  distance  of  1,200  feet  to  the  level  of  the  fonndatiou 
course. 

It  is  proposed  to  construct  the  jetties  with  a  foundation  course  of  brnsh  mattresses 
100  feet  in  width,  and  a  superstructure  of  rubbles  tone  capped  with  concrete. 
ft^ft  »  •  •  •  • 

The  estimated  cost  of  the  improvement,  which,  in  round  numbers,  is  $1,830,000, 
supposes  that  money  is  regularly  and  adequately  supplied.  Without  this  the  cost 
of  the  work  will  be  largely  increased  and  its  success  rendered  doubtful.     »    *     * 

Under  date  of  August  3,  1891,  the  report  of  the  Board  was  referre<f 
to  the  Division  Eut^ineer,  Southwest  Division,  for  remark.    Hisindorse- 
ment  was  as  follows : 

Respectfully  returned  to  the  Chief  of  Engineers. 

The  estimated  co>tt  of  outlining  2i  feiit  of  water  by  dredging  is  $199,000,  and  ite 
annual  maintenance  is  estimated  at  $30,000. 
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The  estimated  cost  of  the  proposed  low  jetties  is  $1,800,000,  while  the  final  cost 
will  probably  be  cbnsiderably  greater.  At  3  per  cent  the  annual  interest  on 
$1,800^000  would  be  $54,900,  much  exceeding  the  estimated  cost  of  maintenance  of  a 
dredged  channel. 

In  view  of  these  fignres,  and  of  the  snccess  thus  far  obtained  in  the  maintenance 
of  the  Sandy  Hook  Channel,  I  think  that  the  improvement  should  be  continued  by 
dredging,  until  it  is  found  that  $50,000  a  year  will  not  maintain  a  channel  after  it  ib 
once  completed. 

On  J^ovember  12, 1891,  the  Board  submitted  a  supplementary  report, 
in  which  it  is  stated : 

Inasmuch  as  the  plan  of  improvement  recommended  by  the  Board  contemplates  an 
expenditure  of  $1,830,000,  the  annual  interest  on  whicli  at  3  per  cent  ($54,900),  ex- 
ceeds the  estimated  annual  cost  of  maintenance  of  the  dredgea  channel,  the  Board 
desires  to  set  forth  more  fully  the  reasons  which  compelled  the  rejection  of  the  plan 
of  improvement  by  dredging  alone,  and  the  substitution  of  the  plan  of  improvement 
by  jetties. 

That  a  dredged  channel  across  the  inner  and  outer  bars  at  Pensacola  wiU  not  be 
self-maintaining  has  been  demonstrated  by  experience.  So  few  surveys  of  the  bar 
have,  however,  been  made  that  it  is  not  possible  to  determine  the  rate  at  which  the 
shoaling  has  taken  place,  and  therefore  for  the  purposes  of  estimating  the  cost  of 
maintaining  a  dredged  channel  the  rate  of  shoaling  as  shown  by  a  comparison  of  the 
surveys  of  1886  and  1890  was  assumed.  It  is  probable,  however,  that  the  vohime  of 
sand  moved  in  the  ship  channel  during  that  period  was  many  times  that  determined  • 
by  the  method  outlined.  On  the  South  Atlantic  coast,  at  Cumberland  Sound,  where 
the  bar  is  composed  of  material  somewhat  similar  to  that  at  Pensacola,  storms  of  a 
few  days'  duration  have  caused  a  shoaling  of  3  feet  and  more  in  the  ship  channel, 
while  at  other  times  storms  of  equally  short  duratlou  have  produced  as  great  a  sconr. 
It  is  possible  that  as  great  and  sudden -changes  have  taken  place  at  Pensacola. 

On  ocean  bars  composed  of  coarse  sand  or  gravel  dredging  alone  has  in  some  in- 
stances proved  successful,  but  on  the  bar  at  Pensacola,  composed  of  very  Une  sand, 
easily  placed  and  held  in  suspension,  no  such  satisfactory  results  can  be  expected. 
An  unjettied  channel  is  moreover  liable  to  be  blockaded  in  a  few  days  or  perhaps  in 
a  few  hours  by  a  heavy  storm,  while  rough  weather  might  prevent  dredges  from 
affording  relief.  If  the  port  of  Pensacola  is  to  offer  adequate  facilities  to  its  ship- 
ping, it  is  imperative  that  the  depth  of  wdter']on  the  bar  shall  not  be  liable  to  sudden 
fluctuations,  and  the  great  advantages  whicli  would  accrue  to  the  shipping  by  hav- 
ing a  permanent  and  straight  channel  of  probably  a  greater  depth  than  24  feet,  in- 
stead of  the  present  crooked  channel  with  a  probable  depth  during  a  considerable 
part  of  the  year  of  much  less  than  24  feet,  make  it  necessary  that  the  plan  of  im- 
provement by  jetties  should  be  adopted,  and  the  Board  can  not  therefore  recommond 
a  plan  of  improvement  which  has  already  proved  a  failure,  which  can  at  best  give 
only  temporary  relief,  and  which  may  permit  the  blockade  of  the  harbor  during  the  > 
busiest  season  of  the  year,  and  thus  greatly  and  unnecessarily  retard  the  develop- 
ment of  the  port  and  seriously  injure  its  commerca 

APPROPRIATIONS. 


June  18. 1878 $20,000 

March  1 1879 10, 000 

June  14, 1880 40,000 

March  3, 1881 .- ; 20,000 

August  2, 1882 50,000 

July5,1884 55,000 


August  5, 1886 20,000 

August  11, 1888 35,000 

September  19, 1890 25,000 

Total 275,000 


OPERATIONS  TO  JUNE  30,  1891. 

Work  has  been  carried  on  at  intervals  since  1879,  but  at  no  time  has 
the  money  available  been  sufficicDt  to  complete  the  work  contemplated 
by  the  project.  In  1879-'80  the  wrecks  obstructing  the  channel  were 
•removed.  In  April,  1890,  two  stone  and  concrete  groins,  for  preventing 
the  further  abrasion  of  the  shore  line  at  Fort  McRee,  were  completed, 
and  have  so  far  accomplished  the  purpose  for  which  they  were  built. 
Dredging  was  done  at  various  times  between  1881  and  1886,  at  which 
time  a  channel  120  feet  wide  and  24  feet  deep  across  the  inner  bar  was 
reported. 
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WORK  DONE  DTJRINO  PAST  FlHCAL  YEAH. 

Assistant  Engineer  J.  E.  Turtle,  in  local  charge  of  the  work,  rei)orts 
as  follows :  ' 

At  the  beginning  of  the  fiscal  year  dredging,  nnder  the  agreement  with  the  suc- 
tion dredge  Bayley  in  Juno,  1891,  had  just  started.  The  (lovernment  agreed  to 
employ  the  dredge  not  less  than  forty-five  days.  After  Iw'ing  employ ed  from  ,lnne 
28  to  July  16,  1891,  much  of  which  time  was  lost,  owing  to  bad  woatlier,  she  broke 
her  main  pump  shaft,  wjis  recalled  to  Port  Eads,  and  dredging  under  this  ngroiMiieut 
was  suspended.  Work  done  by  tlie  Bayley  was  confined  to  the  inner  bar  chan- 
nel and  between  the  21-foot  curves.  The  depth  over  the  shoaleHt  portion  of  this 
channel  area  was  increased  about  1.5  feet,  which  has  since  shoaled  at  least  half  of 
this  increase. 

The  total  work  done  by  the  Bayley  was  as  follows : 

Cubic  yards  dre<ljged  from  inner  bar 14, 151 

Total  cost  of  dre<fging $7,839.23 

Cost  per  cubic  yard 0. 554 

Considerable  work  has  been  done  on  the  cement  tests.  Samples  have  been  ])roken, 
which  now  complete  the  tests  of  briquettes  from  one  week  to  over  two  years  old. 

RECOMMENDATIONS  AND  ESTIMATES. 

For  the  reasons  given  in  the  foregoing  quotations  from  the  reports  of 
the  special  Board  of  Engineers,  the  estimate  of  $o<K),UOO  for  beginning 
the  i)erinanent  improvement  of  the  harbor  by  dredging  a  straight  chan- 
nel across  Caucus  Shoal  and  preserving  the  same  by  jetties,  wliich  was 
submitted  in  the  Annual  Keport  of  the  Chief  of  Engineers  for  1891,  is 
renewed. 

Money  statement 

Jnly  1,1891,  balance  unexpended $25,569.96 

June  30;  19&2,  amount  expended  during  fiscal  year 11, 380. 52 

Jnly  1, 1892,  balance  unexpended 14, 189. 44 

July  1, 1892,  outstanding  liabilities 325.50 

July  1, 1892,  balance  available 13,863.94 

Amount  appropriated  by  act  approved  July  13,  1892 75, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 -. 88, 863. 94 

Amountthatcanbeprofitably  expended  in  fiscal  yearending  June  30,181:M:  500, 000. 00 
Submitted  in  compliiince  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

The  following  statement  of  the  business  of  the  port  of  Pensacola  for  the  fiscal 
year  ending  June  30,  1892,  is  furnished  by  the  collector  of  customs : 

Exports  to — 

Foreign  ports $2,982,246.00 

Coastwise  ports 976,637.00 

Total 3,9.58,883.00 

Imports  from — 

Foreign  portH 1 64,171.00 

Coastwise  ports 36,921.00 

Total 101,002.00 


Duties  on  imports  and  miscellaneous  collectimis 27, 353.  92 
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Vessels  entered  from — 

Foreign  ports 437 

Coastwise  porta * 133 


Total 570 


Vessels  cleared  for — 

Foreign  porta 459 

Coastwise  ports 122 


Total 581 


Number  of  vessels  emj^loyed  iu  traffic  of  port: 

Steam .* 28 

-      Sail ^ 128 


Total 156 


P8. 

\ 

IMPROVEMENT   OF  ESCAMBIA   AND    CONECUH   RIVERS,   FLORIDA   AND 

ALABAMA. 

PLAN  OP  raiPROVEMENT. 

The  Escambia  and  Conecuh  rivers  are  actually  one  river,  that  por- 
tion of  the  river  from  its  headwaters  in  southeastern  Alabama  to  the 
Florida  and  Alabama  State  line  being  called  the  Conecuh  River,  and 
the  portion  in  Florida,  61  miles  long,  being  called  the  Escambia  Eiver. 
It  empties  into  Escambia  Bay,  which  is  itself  an  indentation  from  Pensa- 
cola  Bay.  Fully  50  per  cent  of  the  immense  quantity  of  timber  shipjied 
from  Pensacola  Harbor  is  cut  on  lands  tributary  to  the  river  and  is 
floated  down  in  rafts  to  Pensacola  Harbor. 

The  present  plan  of  improvement  was  adopted  in  accordance  with 
the  recommendations  contained  in  the  reports  of  the  examinations  and 
surveys  of  the  rivers,  printed  in  the  Annual  Report  of  the  Chief  of  En- 
gineers for  1879,  pages  843  and  852. 

The  project  provides  for  the  improvement  of  the  river  from  its  mouth 
to  Indian  Creek,  in  Alabama,  an  CvStimated  distance  of  293  miles,  by 
the  removal  of  logs  and  snags  from  the  channel  and  overhanging  trees 
from  the  banks,  by  excavating  rock  shoals,  by  deepening  sand  bars, 
by  works  of  contraction  and  shore  protection,  and  by  dredging  a  chan- 
nel through  the  bar  at  the  mouth  of  the  river. 

The  object  of  the  improvement  is  to  facilitate  the  movement  of  saw 
logs  and  timber  rafts  clown  the  river,  and  to  afford  at  the  same' time  a 
suitable  channel  for  steamboat  navigation.  The  value  of  the  lumber 
annually  transported  on  the  river  is  estimated  at  over  $1,500,000. 

In  order  that  the  rafting  business  may  be  carried  on  safely  and 
profitably,  it  is  necessary  that  the  river  should  be  kept  fairly  free  from 
logs  and  snags.  This  requires  the  maintenance  of  an  efficient  snag- 
boat. 

In  the  fall  of  1889  a  channel  60  feet  wide  and  6  feet  deep  was  dredged 
through  the  bar  at  the  mouth  of  the  river  by  means  of  the  centrifugal 
sand-pump  belonging  to  the  snag  boat.  This  channel  has  since  shoaled, 
and  it  is  very  desirable  that  a  sufti(»ient  amount  should  be  appropriated 
to  enable  a  cut  75  feet  wide  and  8.i  feet  deep  to  be  made. 

The  harbor  tugs  can  not  now  cross  the  bar  and  enter  the  river  to 
reach  the  rafts  and  tow  them  to  Pensacola.    The  rafts  are  floated 
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down  over  the  bar  and  fiwtened  to  timber  stands  in  the  bay,  where 
they  are  exjwsed  to  •sudden  storms.  A  coDsiderable  annual  loss  of 
lumber  and  money  is  thus  occasioned. 

APPROPRIATIONS. 


For  Escambia  Rivor : 

March  2,  1833 $5,000 

July  2,  1836 5,500 

June  14,  1880 8,000 

March  3, 1881 5,000 

Julys,  1884 3,000 

Augu8t2,  1882 12,000 


For  Escambia  and  Conecuh  rivers: 

July  5, 1884 $12,000 

Au  gu St  5, 1 886 12, 000 

August  11,1888 10,000 

September  19, 1890 7, 500 


Total 80,000 

OPERATIONS  TO  JUNE  30,  1891. 

The  above  appropriations  have  been  expended  in  providing,  main- 
taining, and  renewing  the  necessary  working  plant  and  in  removing, 
to  a  large  extent,  the  accumulated  logs  and  snags  from  the  channel 
and  overhanging  trees  from  the  banks,  from  the  mouth  of  the  river 
to  Thompson  Gut-off,  a  distance  of  133  miles;  in  keeping  the  channel 
fairly  free  from  logs  and  snags  brought  in  by  the  winter  freshets,  and 
in  twice  dredging  a  channel  through  the  bar  at  the  mouth  of  the  river 
to  permit  the  passage  of  towboats  drawing  not  over  5  feet  of  water. 

WORK  DONE  DURING  PAST  FISCAL  YEAR.  *. 

ft 

Assistant  Engineer  J.  E.  Turtle,  in  local  charge  of  the  improvement, 
reports : 

At  the  beginning  of  the  fiscal  year  a  party  was  at  work  removing  obstructions  from 
the  channel  as  per  approved  project.  Work  during  the  year  was  confined  to  that 
portion  of  the  river  lying  between  Moliuo,  Fla.,  and  Harold  Mill,  Ala.,  a  distance  of 
68  miles.  Active  operations  continued  until  December  16, 1891,  when,  owing  to  high 
water,  they  were  suspended,  and  the  property  and  plant  placed  in  charge  of  a  watch- 
man.   Work  was  again  resumed  on  May  20,  1892. 

Work  performed  during  the  year  was  as  follows: 

Snags  removed  from  channel 3, 523 

Overhanging  trees  from  banks 56 

Stumps  removed,  level 144 

Logs  on  banks  cut  up " 1, 015 

Gravel  removed  from  channel c!ubii'  yards. .  19 

JlesulU. — ^The  work  accomplished  during  tho  liHcal  year  ending  June  30,  1892,  has 
resulted  in  removing  all  the  bad  snags  from  the  channel  between  Molino  and  Harold 
Mill,  a  distance  of  about  60  miles,  and  making  the  passage  of  rafts  on  stages  2  feet 
above  low  water  practicable  and  safe  over  this  portion,  which  was  considered  to  be 
the  worst  on  the  river. 

RECOMMENDATIONS  AND  ESTIMATES. 

I  concur  in  the  following  recommendations  and  estimates  of  Assistant, 
Engineer  J.  E.  Turtle : 

For  some  time  to  come  the  commerce  on  this  river  wiH  be  restricted,  in  my  opin- 
ion, almost  entirely  to  the  transportation  of  lumber.  Therefore  that  part  of  the 
project  calling  for  the  improvement  of  tho  shoals  and  bars  need  not  be  now  at- 
tempted, and  the  removal  of  obstructions  should  be  directed  mainly  to  providing  a 
safe  passage  to  rafts.  The  opening  of  a  channel  through  the  bar  at  the  mouth  is  au 
important  feature  of  the  improvement. 

It  is  expected  that  the  alterations  to  the  snag  boat  will  be  made  during  the  present 
season. 

It  is  recommended  that  a  sufficierftly  large  appropriation  may  bo  made  for  the  fis- 
cal year  ending  June  30,  1894,  to  enable  an  8i-foot  channel  to  be  dredged  through 
the  bar  at  the  mouth  of  the  river  at  an  estimated  cost  of  $12,000,  as  well  as  to  con- 
tinue snagging  operations,  at  an  annual  cost  of  $6,000,  or  of  $12,000  for  two  years. 


\ 
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Money  statement. 

July  1, 1891,  balance  une^qiendod [ $7, 052. 56 

Amoant  received  from  settlement  by  Third  Auditor  of  error  in  account 

(R.  L.  Hoxie,  captain  of  engineers,  U.  S.  Army. ) 22. 41 

7,074.96 

Jane  30, 1892,  amount  expended  daring  fincal  year 4, 403. 88 

July  1, 1892,  balance  nuexpeitfled 2,671.08 

Jaly  1,  1892,  outstanding  liabilitiea 521  08 

July  1, 1892,  balance  available 2,150.00 

Amoant  appropriiited  by  act  approved  July  13, 1892 8, 000. 00 

Amoant  available  for  fiscal  year  ending  June  30,  1893 10, 150. 00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1894  24, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


Capt.  J.  S.  Stanton  reports  as  follows : 


Stoni-^heel  ntoaniboat. 

Reeis- 

tereutou- 

Dage. 

Draft  of  water 

1 
£onnd  trips  Aroni/^ 

Light. 

Loaded. 

Kiiva  Ann 

12.54 

Inchett. 
10 

Ineket. 
24 

Harold    HIH  to  Stokes 

Landing,   4;  Pensacola  to 
Andaluai^l. 

Freight  carried. 

Fertilizers tons..  100 

Provisions packages..  100 

Grain -• sacks..  1,000 

Miscellaneous  freight packages..  500 

Estimated  weight tons. .  142 

Estimated  value $5,000 

While  the  steamboat  commerce  of  this  river  is  insignifioant,  the  timber  business  I9 
very  large,  amounting  in  the  past  year  to  more  than  50  per  cent  of  the  entire  lumber 
shipment  from  Pensacola,  or  to  about  151,000,000  feet,  B.  M.  (252,774  tons),  valued 
in  rouud  numbers  at  $1,510,000. 

The  maintenance  of  the  river  in  good  rafting  condition  and  the  opening  of  a  good 
channel  for  tugs  through  the  bar  at  its  mouth  are  therefore  of  great  value  to  the 
commerce  of  the  country. 


P9. 

IMPROVEMENT  OF  ALABAMA  RIVER,  ALABAMA. 


PLAN  OF  IMPROVEMENT. 

The  present  plan  of  improvement  was  adopted  in  accordance  with 
the  recommendations  contained  in  the  report  of  an  examination  and 
partial  survey  printed  in  the  Annual  Eeport  of  the  Chief  of  Engineers 
for  1870,  page  498. 

The  project  provides  for  obtaining  a  channel  200  feet  wide  and  4  feet 
deep  at  low  water  Irom  Wetumpka,  Ala.,  to  its  junction  with  the  Tom- 
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l)i|jbee  River,  44  miles  above  Mc>l)ile,  Ala.,  an  estiniateil  distance  of  323 
miles,  by  the  removal  of  snags,  logs,  etc.,  from  the  channel  and  over- 
hanging trees  from  the  banks;  removing  rock  reefs  and  gravel  bars  by 
blasting  and  dredging,  and  sand  bars  by  works  of  contraction  and  shore 
protection.  * 

The  normal  width  of  the  upper  portion  of  the  river  is  from  500  to  600 
feet  and  of  the  lower  portion  from  700  to  800  feet.  Where  the  river 
has  the  normal  width  the  low-water  depths  in  the  channel  vary  from 
8  to  15  feet,  but  where  these  widths  have  been  incTeased  by  the  erosion 
of  the  banks,  shoals,  bars,  or  reefs  are  found.  The  average  slope  of 
the  low- water  surface  is  about  4  inches  per  mile.  The  maintenance  of 
an  efficient  stem- wheel  snag  boat  is  required  to  remove  the  logs  and 
snags  brcmght  in  by  the  winter  freshets  each  year. 

Between  1878  and  1883  the  average  annual  appropriations  were 
$24,000,  and  with  this  amount  considerable  snagging  work  was  done 
and  dikes  or  jetties  built  of  brush  jind  stont*,  rock,  or  pile  work  and 
stone,  were  c<mstructed  at  eight  of  the  most  troublesome  bars,  viz. 
The  Gut-OflF,  Haines  Island.  Hobbs  Island,  Yellow  Jacket,  Gardner 
Island,  Hadnot,  Cox,  and  Three  Chutes.  Since  1883  the  appropria- 
tions have  only  sufficed  for  the  maintenance  of  a  snag  boat  and  for  an- 
nual snagging  operations.  A  great  deal  of  useftil  work  has,  however, 
been  accomplished  by  the  removal  of  logs  and  snags  from* the  channel 
and  by  cutting  the  overhanging  trees.  Many  of  the  shoal  places  in  the 
river  are  caused  by  the  accumulation  of  sand  and  gravel  about  sunken 
logs  and  snags,  and  a  number  of  the  tnmblesome  bars  have  been  per- 
manently improved  simply  by  the  removal  of  these  obstructions,  with- 
out'tesorting  to  jetties  or  dikes. 

APPROPRIATIONS. 


June  18,  1878 $25,000 

March  3, 1879 30,000 

June  14,1880 25,000 

March3,  1881 20,000 

August  2, 1882 20,000 

Julys,  1884 10,000 


Augusts,  1886 $15,000 

August  11,  1888 20, 000 

September  19,  1890 20,000 


Total 185,000 


OPERATIONS  TO  JUNE  30,  1891. 

An  efficient  stern-whe^l  snag  boat  had  been  maintained,  and  the 
channel  had  been  kept  reasonably  free  from  logs  and  snags.  Previous 
to  1883  eight  of  the  most  troublesome  bars  were  improved  by  contrac- 
tion works.  Since  that  date,  however,  the  appropriations  have  not 
sufficed  for  keeping  these  works  in  proper  repair,  and  most  of  them 
now  need  renewal. 

WORK  DONE  DURING  PAST  FISCAL   YEAR. 

Assistant  Engineer  C.  B.  Percy,  in  local  charge  of  the  improvement, 
rejwrts  as  follows: 

At  the  opening  of  the  fiscal  year  of  1891-^92,  the  crew  of  the  sna^  boat  Twining 
was  engaged  in  cleaning  the  river  above  Montgomery  to  the  junction  of  tlio  Coosa 
and  Tallapoosa  rivers.  This  work  was  completed  in  .Jnly,  when  the  party  was 
or(lere<l  to  work  over  the  river  from  the  mouth  bark  to  Montgomery,  and  ])y  October 
1  had  thoroughly  cleared  it  of  all  obstrnctions  and  overhanging  timber  from  the 
month  to  Gardner  Ishmd,  a  distance  of  2'M)  miles.  At  tiiia  jioint  an  attempt  was 
made  to  remove  a  portion  of  the  rock  ]vMy  at  the  hcatl  of  tbe  island,  but  the  bottom 
of  theriver  below  the  jetty  was  found  strewn  with  rocks,  an<l  the  extreme  low  stage 
of  the  river  at  that  time  rendering  it  dangerous  to  nse  the  2\ciningy  the  work  was 
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postponed,  and  snagging  operations  were  continued  toward  Montgomery.  Tlie  river 
was  then  lower  than  it  nad  been  in  many  years,  and  its  navigation  between  8elma 
and  Montgomery  was  very  much  impeded.  On  November  9  a  brush,  log,  and  rock 
Jetty  was  started  across  the  chute  behind  Manack  Island  (18^  miles  below  Mont> 
gomery),  at  its  head,  and  during  the  progress  of  the  work  a  gain  of  8  inches  in  depth 
was  obtained.  This  work  was  very  near  completion  when  orders  were  received,  No- 
vember 24,  to  come  up  to  the  "Three  Chutes,"  just  below  Montgomery,  where  steam- 
boats were  being  very  much  delayed  by  the  scant  depth  at  that  point.  Work  there  was 
commenced  November  28,  the  crest  of  the  bar  was  raked  and  a  gain  of  1  foot  in  depth 
was  obtained;  the  middle  chute  was  closed  by  felling  timber  into  it,  and  interming- 
ling with  the  felled  timber  fascines  of  brush;  a  jetty  to  be  ofpiles,  rock,  and  brash 
was  started  December  12  at  the  head  of  the  upper  one  of  the  Three  Chutes,  but  only 
twenty-Inline  piles  had  been  driven  when  the  the  high-water  season  set  in  and  the 
work  was  finally  suspended  on  December  19.  The  snag  boat  Tallapoosa,  which 
had  been  temporarily  fitted  up  as  a  pile-driver,  was  towed  up  to  the  city,  and  the 
Twining  proceeded  down  to  the  moutn  of  the  Cahaba  to  get  the  snag  boat  belong- 
ing to  that  river  out  of  it  and  bring  it  to  Montgomery,  returnin^g  to  Montgomery 
December  28.  All  three  boat«  were  then  sent  on  to  Big  Hend,  17  miles  above  the  city, 
and  on  December  30  the  crew  was  discharged  and  the  boats  laid  up  for  the  season 
under  the  charge  of  two  watchmen. 

The  high- water  season  of  1891-'92  being  about  over  the  boats  were  ordered  to  Mont- 
gomery April  28, 1892,  and  the  tepairs  needed  on  the  Twining  were  commenced  and 
were  completed  May  21.  The  crew  was  reorganized  and  the  steamer  pnt  in  com- 
mission May  23,  and,  after  an  inspection  of  the  river,  snagging  operations  were  com- 
menced May  31  at  tne  mouth. 

Due  to  the  three  successive  high  freshets  during  the  winter  of  1891-92  an  extxa- 
ordiuary  nuitfber  of  large  heavy  slip- ins  occurred  all  along  the  river  and  the  banks 
caved  very  badly.  On  account  of  this  extra  amount  of  work,  and  also  to  get  through, 
the  snagging  operations  as  quickly  as  possible,  so  as  to  be  ready  to  commeiic^e  the 
proposed  permanent  improvements,  authority  was  asked  for  and  granted  to  transfer 
for  the  present  the  Cahaba  log  boat  to  the  Alabama  River  to  work  in  connection 
with  the  Wm.  J,  Twining.  It  was  towed  down  to  Haines  Island,  87  miles  above^the 
month,  June  5,  and  at  the  close  of  the  fiscal  year  ending  June  30, 1892,  the  river  from 
ils  mouth  to  Tarver  Bar,  a  distance  of  217  miles,  had  been  cleared  of  all  obstructions 
that  were  visible  at  the  then  prevailing  stage  of  water  (3  feet  to  6  feet  above  low 
water),  or  could  be  detected  or  were  reported. 

The  following  is  a  tabular  statement  of  the  work  done : 


Overhanging  trees  felled  and  cnt  np 

Overhanging  treen  pulled  back  and  cut  up. 

Overhanging  trees  trimmed 

Logs  on  banks  cut  np 

fallen  trees  on  banks  cut  up 

Stumps  on  banks  cut  level 

Logs  and  sna^s  removed  from  channel 

Trees  removed  from  slip-ins 


Total 


1891. 


1,531 

582 

64 

85 


162 
925 


3,449 


1892. 


532 
65 
19 
27 
45 
8 
37 

277 


Total. 


2,063 
647 

83 
112 

45 
170 
962 
277 


1,010        4,459 


Rock  bowlders  removed  from  river cubic  yards. .  25 

Gravel  excavation  by  raking  (estimated) do 1, 550 

Rock  and  brush  jetty  built liuear  feet. .  181 

Brush  used  in  jetty . ., cords . .  66 

Rock  used  in  jetty cubic  yards . .  221 

Brush  used  in  closing  middle  of  Tliree  Chutes cords. .  3(H 

RECOMMENDATIONS  AND  ESTIMATES. 


Should  the  appropriation  .of  $70,000  provided  for  in  the  river  and 
harbor  bill  now  pending  in  Congress,  be  made,  it  is  proposed  to  pro- 
vide a  suitable  plant  for  the  expeditious  work  at  the  bars  which  now 
give  trouble  at  low- water  stages.  Judging  from  the  satisfactory  effects 
produced  by  contraction  works  built  between  1878  and  1883,  no  special 
difficulty  will  be  experienced  in  speedily  obtaining  low-water  depths  of 
from  4  to  6  feet  on  all  the  bars  now  having  less  depths,  provided  suffl- 
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ciently  large  appropriations  are  made  to  enable  the  work  to  be  earried 
on  with  an  efficient  plant  and  a  large  working  force  during  the  low- 
water  season. 

It  is  estimated  that  $150,000  can  be  profitably  expended  during  the 
fiscal  year  ending  June  30,  1894. 

Money  statement 

July  1, 1891,  balance  unexpended $17, 555. 78 

June  dO,  189^,  amount  expende<l  during  fiHcal  year 10, 541. 56 

July  1, 1892,  balance  unexpended 7, 014. 22 

July  1, 1892,  outstanding  liabilities 2,270.76 

July  1,1892,  balance  available 4,743.46 

Amount  appropriated  by  act  approved  July  13, 181)2 70, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 74, 743. 46 

Arooun  t  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1894  150, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS  FOR  ALADAMA  RIVER,    ALABAMA. 

The  following  statement  of  the  business  done  by  the  steamers  named  below,  dur- 
ing the  fiscal  year  ending  Juno  30, 1892,  has  been  compiled  from  statements  fur- 
nished by  Capt.  James  F.  Quill,  agent  of  the  Alabama  River  Line  of  stcaniers,  and 
by  Capt.*  W.  H.  Moore,  manager  of  the  People'8  Line  of  steamers,  whose  steamers 
run  between  Mobile  and  Montgomery,  stopping  at  intermediate  landings;  and  by 
Capt.  R.  Barry,  of  the  steamer  Minnie  Lec^  a  trading  boat  plying  between  Mobile 
and  landings  on  the  lower  Alabama  River. 


Stem*wheel  steam- 
boats. . 


KettieQaill.. 
TiDiiio  Moore 

Carrier 

Armstrong* . 

Alto 

Minnie  Lee . . 


I 


Total 


Reels-    I  Draft  of  water. 

tercMiton- 

nag©-     I  Liglit.  Loaded. 


Hot  ween — 


Kouncl 
trips. 


22n.  93 
1{»8.  20 
140.  88 

190.53 

08.00 


Inchei. 
28 
24 
18 

18 

24 


I 


Feet. 
6 

5 
6 
6 


Moble  and  Montgomery 

do 

do 


Mobile,  Selma,  and  Montgomery 
Kan  in  lower  river 


38 
51 
14 

38 


Pass- 
engers. 


6,379 
6,163 
1,291 

3,142 


16,975 


*The  Armstr<mg  was  burned  in  November,  1891,  and  the  Alto  took  its  place. 

Freight  carried. 

Tons. 

Cotton  (44,288  bales) 11,072 

Cottonseed  (114,735  sacks) 6,984 

Fertilizers  (53,5«6  sacks) 5,  359 

Hides  and  skins  (1,200  packagt^s) 250 

Live  stock  (1487  head) 399 

Lumber  (213,960  feet) 523 

Staves  (47,981  pieces) 1, 371 

Provisions  (247,253  packages) 35,322 

Ci rain  (88,505  sacks) 7, 375 

Miscellaneous  freight  (349,826  packages) 17, 491 

Total 86,146 

Estimated  value  of  above  freight,  in  round  numbers,  $5,254,906. 

In  addition  to  the  commerce  carried  on  by  boats,  the  rafting  business  on  the  river 

is  very  large.  Great  quantities  of  sawed  and  hewed  timber  and  logs  are  rafted 
annually,  but  no  available  records  of  this  business  are  kept. 
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P    10. 

IMPROVEMENT  OF  TALLAPOOSA  RIVER,  ALABAMA. 

PLAN  OP  IMPROVEMENT. 

The  plan  of  improvement  was  adopted  in  accordance  with  the  recom- 
mendations contained  in  the  report  of  an  examination  and  partial  sur- 
vey of  the  river,  printed  in  the  Annual  Eeport  of  the  Chief  of  Engineers 
for  1881,  page  1223. 

The  project  provides  for  obtaining  a  navigable  channel  from  its  junc- 
tion with  the  Coosa  Eiver,  where  the  two  rivers  form  the  Alabama 
River,  to  the  Tallassee  Reefs,  2  miles  below  Tallassee,  the  head  of  navi- 
gation, a  distance  of  48  miles;  the  channel  in  open  river  to  be  200  feet 
in  width,  with  a  least  depth  of  3  feet  at  low  water,  and  in  rock  cuts  to 
be  60  feet  wide  and  3  feet  deep  at  low  water;  the  improvement  to  be 
accomplished  by  the  removal  of  snags,  logs,  etc.,  from  the  channel, 
cutting  overhanging  timber  from  the  banks,  by  excavating  rock  and 
gravel  reefs,  and  by  deepening  sand  bars  by  works  of  contraction  and 
shore  protection. 

The  river  generally  presents  long  reaches  of  fine,  open,  navigable 
water,  with  a  width  of  200  to  300  feet  and  a  depth  of  6  to  12  feet. 
When  the  normal  width  is  exceeded  to  any  extent  sand  bars  and  gi'avel 
or  rock  reefs  are  found,  with  a  low  water  depth  of  only  1  to  2  feet.  The 
banks,  generally,  of  the  first  30  miles  below  TaUassee,  are  firm  and 
stable,  but  those  of  the  lower  river  are  of  soft,  unstable  material,  which 
yields  readily  to  the  eroding  action  of  the  river  when  unprotected  by 
a  growth  of  brush  or  cane. 

The  river  runs  through  a  continuous  succession  of  rich  bottom  land, 
largely  cultivated.  The  adjacent  uplands  are  of  good  arable  soil,  with 
the  more  hilly  portions  covered  with  forests  of  fine  pine  timber.  The 
foils  at  Tallassee  furnish  magnificent  water  power,  which  is  now  partly 
utilized  by  extensive  cotton  mills.  The  winter  freshets  bring  large 
numbers  of  logs  and  snags  into  the  channel. 

Any  improvement  eftected  will  require  for  its  preservation  the  main- 
tenance of  a  snag  boat  with  its  own  motive  power,  the  cost  of  operating 
which  is  estimated  at  $6,000  per  year. 

APPROPRIATIONS. 

August  2, 1882 $15,000 

July  5, 1884 10,000 

Augusts,  1886 7,500 

August  11,  1888 7,500 

September  19,  1890 4,000 

Total 44,000 

OPERATIONS  TO  JUNE  30,   1891. 

The  appropriations  had  only  sufficed  for  the  building,  equipping,  and 
keeping  in  repair  of  a  sniag  boat  (without  motive  power),  with  which 
snagging  operations  were  carried  on  during  the  low-water  seasons. 
The  original  accumulation  of  logs  and  snags  was  removed  from  the 
channel,  the  most  dangerous  overhanging  timber  cut  down,  and  320 
feet  of  temporary  jetty  was  built.  At  the  close  of  the  season's  work  in 
November,  1889,  there  was  a  fairly  navigable  channel  for  light-draft 
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steamers  from  the  mouth  of  the  river  to  Cowle  Ferry,  a  distance  of  43 
miles. 

So  far  as  known  no  commercial  use  was  made  of  the  improved  chan- 
nel. 

WORK  DONE  DURING  PAST  FISCAL  YEAR. 

Assistant  Engineer  C.  B.  Percy,  in  local  charge  of  the  improvement, 
reports  as  follows: 

Durinff  August  and  September  tho  snag  boat  belonging  to  this  improvement  waa 
overhauled  and  repaired  so  far  as  wan  necessary  to  nut  it  in  good  working  order, 
and  on  October  12  a  crew  was  orgaui/.ed,  the  boat  pnt  into  coinmi8.si()n  and 
towed  to  the  mouth  of  the  Tallapoosa  River,  and  the  ascent  of  the  river  by  warping 
was  commenced  with  a  view  of  reaching  Zimmerman  Kcef,  38  miles  above  the  mouth, 
tlirough  which  it  was  contemplated  to  blast  a  channel  60  feet  wide  and  3  feet  deep 
at  low  water,  according  to  the  present  project. 

The  river  was  found  to  be  so  obstructed  by  the  accumulation  of  logs/enags,  etc.,  of 
tlie  past  two  years,  and  which  had  to  be  removed  from  all  the  chutes  before  the  boat 
could  pass,  that  the  progress  was  very  slow.  The  ascent  was  continued  until  Novem- 
ber 11,  when  Hallonqnest  Bar,  4  miles  above  the  mouth,  was  reached.  The  chute 
was  found  so  obstructed,  and  getting  over  the  shoals  so  very  slow  on  account  of  the 
extreme  low  water,  that  the  effort  to  reach  the  rock  reef  was  abandoned  and  the  party 
ordered  to  return  to  the  Alabama  River,  which  was  reached  November  14.  After 
clearing  the  obstructions  out  of  the  channel  at  the  junction  with  the  Coosa  River, 
the  boat  was  dropped  down  to  Big  Bend,  17  miles  above  Montgomery,  on  the  18th ; 
and  after  putting  the  boat  in  order  the  crew  was  discharged  and  the  boat  laid  up  on 
November  19,  under  charge  of  a  watchman. 

The  obstructions  removed  were  as  follows : 

Snags  removed  from  the  channel 185 

Trees  pulled  back  and  cut  up 47 

Trees  trimmed 10 

Four  miles  of  the  river  were  partially  cleared  and  the  obstruction  at  the  junction 
with  the  Coosa,  which  consisted  of  a  very  large  sycamore  and  other  logs  around  it, 
were  removed. 

RECOMMENDATIONS  ANP  ESTIMATES. 

The  river  and  harbor  bill  now  pending  in  Congress  contains  no  pro- 
vision for  continuing  the  improvement  of  the  Tallapoosa  Kiver.  It  is 
presumed  that  the  discontinuance  of  the  improvement  is  due  to  the  evi- 
dent indisposition  on  the  part  of  those  interested  in  having  the  river 
opened  for  commercial  use  to  take  any  advantage  of  such  improvements 
as  have  hitherto  been  effected.  No  estimate  for  continuing  the  work 
during  the  fiscal  year  ending  June  30, 1894,  is  submitted. 

Money  statement, 

July  1, 1891,  balance  unexpended $3, 518. 72 

Amount  received  from  error  in  settlement  account  Capt.  R.  L.  Hoxie, 
Corps  of  Engineers,  U.  S.  A 52. 15 

3, 570. 87 
June  30,  1892,  amount  expended  during  fiscal  year 2, 623. 69 

July  1,  1892,  balance  unexpended 947. 18 

July  1,  1892,  outstanding  liabilities 6i.  43 

July  1,1892,  balance  available 885.76 

COMMERCIAL  STATISTICS. 

In  recent  years  there  has  been  no  attempt  to  run  steamboats  on  this  river.  The 
boainess  has  been  confined  to  rafting  logs  and  sawed  and  hewed  pine  and  oak  timber. 
Ko  record  has  been  kept  of  the  business  and  no  reliable  estimate  of  the  amount  of  it 
can  be  made. 
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P  II. 

IMPROVEMENT  OF  COQSA  RIVER,.  GEORGIA  AND  ALABAMA. 

PLAN  OF  IMPROVEMENT. 

Beginning  at  Mobile,  Ala.,  the  Mobile  River,  44  miles  long,  the  Ala- 
bama liiver,  312  miles  long,  the  Coosa  River,  315  miles  long,  the  Ooste- 
naiila  River,  60  miles  long,  and  the  (Joosawattee,  navigable  for  45  miles, 
form,  in  fact,  one  great  river,  which  rises  in  northwestern  Georgia,  and 
flows  through  the  mineral  fields  of  North  Alabama,  the  agricultural 
belt  of  Middle  Alabama,  and  the  timber  region  of  South  Alabama. 

The  Oostenaula  and  Coosawattee  rivers,  above  Rome,  Ga.,  are  navi- 
gable for  light-draft  boats,  during  nine  months  of  the  year,  for  a  dis- 
tance of  105  miles.  Below  Rome,  the  Coosa  is  navigable  during  the 
entire  year  a  -distance  of  188  miles  to  Lock  No.  4,  3  miles  above  the 
Georgia  Pacific  Railroad  bridge.  Between  Lock  No.  4  and  Wetumpka, 
a  distimce  of  116  miles,  the  navigation  of  the  Coosa  River  is  obstnicted 
by  a  series  of  rocky  reefs  and  shoals,  sei)arated  by  stretches  of  good 
navigable  water,  varying  in  length  from  one-half  to  8  miles.  The  total 
fall  in  the  low- water  surface  of  this  section  of  the  river  is  323  feet.  The 
low  water  discharge  at  Wetumpka  is  5,800  cubic  feet,  the  same  as  that 
reported  for  the  Mississippi  River  at  St.  Paul.  Below  Wetumpka  the 
Coosa,  Alabama,  and  Mobile  rivers  afford  good  navigation  during  the 
entire  year  to  tide  water  at  Mobile  Bay. 

The  present  plan  of  improvement  was  adopted  in  accordance  with  the 
recommendations  contained  in  the  reports  of  the  various  examinations 
and  surveys,  which  are  printed  in  the  Annual  Reports  of  the  Chief  of 
Engineers  for  1871,  1872, 1875,  1878,  1881,  and  1890. 

The  project  provides  for  the  removal  of  the  lesser  rock  shoals,  and 
sand  and  gravel  bars,  by  excavation  and  by  works  of  contraction,  and 
for  the  construction  of  locks  and  dams  to  overcome  the  more  serious 
obstructions. 

By  the  various  acts  making  appropriations  the  river  has  been  divided 
into  two  sections  and  separate  appropriations  have  been  made  for  each 
section. 

In  the  upper  section,  between  Rome  and  the  East  Tennessee,  Vir- 
ginia and  Georgia  Railroad  bridge,  a  distance  of  236  miles,  eight  locks, 
with  tlieir  acc^^ssory  dams  or  dikes,  will  be  required.  Of  these,  three 
have  been  completed  and  the  fourth  is  now  under  construction.  The 
work  is  carried  on  downstream  in  order  that  the  completion  of  each 
lock  and  dam  mjiy  immediately  open  an  additional  section  of  the  river 
to  the  steamboats  now  running  on  the  upper  river. 

In  the  lower  section,  between  Wetumpka  and  the  East  Tennessee, 
Virginia  and  Georgia  Raihroad  bridge,  a  distance  of  68  miles,  twenty- 
three  locks,  witli  their  accessory  dams  or  dikes,  will  be  required. 
The  first  appropriation  for  this  section  of  the  river  was  made  by  the 
act  of  September  19,  1890,  which  required  that  the  work  should  be 
commenced  at  Wetumpka. 

1.  BETWEEN  BOMK,  GEORGIA,   AND   THE  EAST  TENNESSEE,  VIRGINIA 

AND   GEORGIA  RAILROAD  BRIDGE. 

APPROPRIATIONS. 

August  14,  1«7« rf:^(),(>00     July  5,  ISKI $50,000 

June  IS,  187H 75,  (XM)     August  5,  J88H 45.000 

Man'h:^,  lS7i» 45.  (H)0     August  11,  1?-8S 60,000 

June  14,  18«0 75.  00C>      i^epteinber  10,  181)0 160,000 

March  3,  ISSl (X),  000  j  

AugU8t2,  1882 83,700  Total ,,,,,  673,700 
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OPERATIONS  TO  JUNE  30,  1891. 

The  prinr^ipal  obstructions  in  the  chaniiel  between  Rome,  Ga.,  and 
Gadsden,  Ala.,  133  miles,  had  been  removed  before  this  date,  and  a  num- 
ber of  shoals  had  been  improved  by  wing  dams.  Navigation  liad  been 
greatly  benefited,  and  a  line  of  steamboats  made  regular  trips  between 
those  iwints,  and  extended  their  trips  to  Greensport,  Ala.,  29  miles 
below  Gadsden,  and  to  a  landing  1  mile  below  Lock  No.  3,  when  busi- 
ness demanded  it. 

Below  Greensport,  at  distances ,  respectively,  of  .68,  3.86,  and  5.24 
miles,  three  masonry  locks,  with  their  accessory  dams  or  dikes,  had 
been  completed.  These  locks  had  been  opened  to  navigation  in  Feb- 
ruary, 1890.  Each  lock  chamber  has  an  available  width  of  40  feet  and 
length  of  175  feet. 

WORK  DONE  DURING  PAST  FISCAL  YEAR. 

Lieut.  Wm.  E.  Oraighill,  Corps  of  Engineers,  U.  S.  A.,  who  has 
been  in  local  charge  of  the  improvement  of  this  section  of  the  river 
during  the  year,  submits  the  following  rejiort: 

All  work  on  the  river  has  been  done  by  hired  labor.  It  has  been  carried  on  at 
three  principal  points^  (a)  Lock  3,  (fe)  Louner^an  Reef,  (o)  Lock  No.  4. 

(a)  At  Lock  So,  3,  at  the  bej^inniuf?  of  the  lineal  year,  the  work  of  Htrengtheiiiug 
aiul  iniproviiur  the  dam  wan  in  pro^re.ss,  and  early  in  the  summer  this  work  wan 
coDiplete<l.  Tlie  improvement  made  consisted  in  aclding  a  dry  rubble  slope  on  the 
downstream  side  and  building  a  low  abutment  and  shore  proti*ctiun  of  the  same 
character. 

The  guidt)  crib  above  the  lock,  which  had  already  been  put  in  position,  was  filled 
'With  broken  st'One  and  the  crib  below  the  lock  built  and  filled. 

At  the  foot  of  Wood  Island  a  rongh  8t<me  dam  222.5  feet  long  was  built  parallel  to 
the  channel  in  order  to  cut  off  the  current,  which  at  this  point  swept  across  the  * 
channel. 

The  following  summary  gives  in  tabulated  form  the  details  of  quantities  and  cost: 

Strengthening  dam  and  building  abutment ^  Lock  Xo,  3. 


Class  of  work. 


QnaiititieH.'       Cost. 


Excavating  for  fonndalion  of  dam  and  abutrno))t  (incltiding 

pumpin)^ 

Concreting  foundation 

Dry  rubble  niaiionry,  dnin,  and  abutment 

Fiiling  behind  abutment 


Total. 


Cfu.  i/d*. 
395 
12 
903.26 
045 


Percu.yd. 

$1.44 

3.00 

7.65 

.41 


I 


Amount. 


$568.80 

rw.oo 

G,  909. 94 
2tU.  45 


7,  779. 19 


ih)  At  Lonnergan  Reef  a  cut  80  feet  wide  was  blasted  through  the  reefs,  and  the 
excavated  material  placed  in  a  low  training  wall,  designed  to  regulate  the  current 
in  the  channel. 

The  approach  of  winter  and  high  water  prevented  the  completion  of  the  channel 
to  the  proposed  width  of  100  feet  and  depth  of  4  feet  at  low  water. 

Small  timber  cribs  filled  with  stone  were  placed  on  the  training  wall  to  guide 
boats  through  the  reef. 

Channel  work  at  Lonnergan  Reef, 

Rock  excavation  (1,096  cubic  yards)  at  $3.56J,  $;J,907.24. 

(c)  At  Lock  No.  4,  21  miles  below  Lock  No.  3,  the  dam  was  nearly  completed ;  the 
abutment  on  the  west  bank  was  completed  except  the  coping,  and  that  part  of  the 
cofferdam  lying  above  the  main  dam  was  com}»lcted. 

An  earthen  bank  was  built  on  the  shore  heliind  the  west  abutment  with  its  top  6 
feet  above  the  highest  flood,  to  prolong  the  line  of  the  dam  to  the  high  ground. 

The  lock-keeper's  house  at  Lock  No.  4  was  completed. 

ENG  92 90 
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Dam  No  4  is  a  crib- work  filled  with  broken  stone.  The  lift  is  12  feet,  and  its  total 
len<rt.h  of  crest  line  703  feet. 

The  accompanying  drawing  shows  all  details  of  it«  constriiction  and  dimensions. 

To  supply  the  needed  stone  for  the  dam,  as  well  as  the  abutment,  a  quarry  was 
opened,  and  a  light  railway  of  3- foot  gauge,  1.9  miles  long,  was  built  and  equipped 
with  locomotive  and  eight  fiat  cars. 

The  stone  was  placed  in  the  dam  by  meaus  of  a  cableway  across  the  riyer.  The 
apparatus  was  designed  to  transport  loads  as  great  as  8  tons.  The  stone  for  the  dam 
was  loaded  at  the  quarry  by  steam  derricks  into  scale  boards,  or  skips,  of  a  cubical 
capacity  of  about  3^  cubic  yards.  These  were  placed  upon  the  cars  and  hauled  to  a 
point  under  the  cableway,  by  which  they  were  raised  and  carried  over  the  dam,  the 
rock  dumped  in  place,  and  the  empty  scale  boards  returned  to  the  car.  The  span  of 
the  cableway  was  1,010  feet.  The  main  cable,  of  2i-inch  steel-wire  rope,  was  sup- 
ported by  two  skeleton  timber  towers  whose  top6  were  about  100  feet  above  low 
water.  The  motive  power  was  /ui-nished  by  a  large  double-drum  special  hoisting 
engine  placed  behind  the  eastern  tower. 

* 

Dam  Xo.  4. 

• 

Preparing  foundation $588. 33 

Crib- work  in  place,  including  drift  bolts  (371,005  feet  B.  M.,  at  $19.20)  ....  7, 123. 30 

Stone  filling  (7,504.21  cubic  yards,  at  $3.10) 23,263. (^ 

Sheeting  face  (22,119  feet  B. M.,  at  $17.56) 388.41 

Total 31,363.09 

The  details  of  the  abutment  for  Dam  No.  4  are  shown  in  the  drawing  which  is  here- 
with. Borings  taken  before  the  excavation  was  begun  indicated  that  this  structure 
was  to  be  founded  on  solid  rock,  but  upon  further  developments  tlie  rock  under  the 
site  proved  to  bt*  a  mere  shell  of  water- worn  limestone.  Under  it  .were  found  alter- 
nate layers  of  gravel  and.  clay  to  an  unknown  depth.  It  was  therefore  necessary  to 
drive  piles  for  the  foundation.  They  were  driven  to  an  average  depth  of  about  25 
feet  below  low  water,  although  some  went  to  a  much  greater  depth.  All  wore  driven 
to  a  bearing  in  solid  material.  The  piles  were  cut  oif  at  5i  feet  below  extreme  low 
water.  The  exposed  face  was  protected  by  a  row  of  sheet  piling,  and  ripra]>  in  front 
of  the  sheetiug.  The  abutment  was  completed  except  the  coping,  no  suitable  stone 
^ing  at  the  time  available  for  the  purpose. 

The  earth  embankment,  extending  373  feet  fi'om  the  back  of  the  abutment  to  the 
high  ground,  was  completed  and  its  end  in  part  protected  by  stone  paving.  Bermuda 
grass  nas  been  planted  on  its  sides  to  protect  it  from  the  action  of  waves.  It  con- 
tains 4^924  cubic  yards,  costing  30^  cents  per  cubic  yard. 

MoLSonry  abutment,  Lock  No,  4, 

Excavating  for  foundation,  including  pumping  (3,219  cubic  yards,  at  $1.85)  $5, 963. 20 
Pile  foundation  (4,860  linear  feet,  at  14  cents) 680.40 

Concreting  (310  cubic  yards,  at  $2. 94) 911. 40 

Masonry  (backing)  (644.79  cubic  yards,  at  $7.90) 5, 096. 74 

Masonry  (ashlar)  (351  cubic  yards,  at  $18.80) 6, 598. 80 

Sheeting  face  (9,000  feet  B.  M.,  at  $20. 43) 183. 87 

Clay  filling  (2,496  cubic  yards,  at  .2'Si) 592.80 

Total 20,027.21 

So  much  of  the  upper  end  of  the  cofferdam  as  was  needed  to  connect  the  main  dam 
with  the  shore  was  finished.  The  total  length  of  the  new  part  built  was  150  feet. 
Of  this  120  feet  is  about  27  feet  hich  and  30  feet  is  about  21.5  feet  high.  One  hundred 
and  thirty  feet  next  to  the  bank  had  already  been  built.  This  was  raised  5  feet. 
The  total  cost  of  the  work  was  $6. 511.06. 

At  the  beginning  of  the  fiscal  year  the  lock-keeper's  house  at  No.  4  was  being  built, 
and  was  finished  in  July,  1891. 

Look-lceeper's  dwelling,  Lock  No,  4, 

Foundation  and  ohinmeys $361. 86 

Carpentry *. 2, 222. 53 

Tin  work 393.81 

Total 3.149.19 
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Minor  works  carried  on  were  a  survey  of  the  reefs  and  shoals  to  be  improved  be- 
tween Locks  Nos.  3  and  4,  and  a  survey  during  the  winter  to  determine  the  exact ' 
location  of  Lock  No.  5.  The  topography  of  the  bank  uear  the  proposed  site  of  Lock 
No.  5  was  taken,  and  discharge  observations  obtained  from  3  feet  above  low  water 
to  about  1  foot  above  ordinary  high  water.  The  computation  of  the  results  have 
not  yet  been  oompleted,  and  no  final  report  can  yet  be  made. 

Work  has  been  commenced  on  tUe  cut  through  the  rock  reef  at  Box  Shoal,  situated 
just  at  the  head  of  the  pool  of  Dam  No.  4.  This  is  in  progress  at  the  date  of  this 
report. 

BEGOIOIfiNDATIONS  AND  ESTIMATES. 

It  is  almost  annecessary  to  state  that  a  work  of  this  magnitude  eaii 
be  carried  oq  much  more  economically  and  completed  at  a  much  les.s 
ultimate  cost  with  large  appropriations,  which  will  enable  the  work  to 
proceed  without  interruption  and  with  efticient  plant  and  a  large 
working  force. 

Money  statement. 

July  1, 1891,  balance  unexpended $90, 315. 08 

June  30, 1892,  amount  expended  during  fiscal  year 84, 459. 31 

July  1, 1892,  balance  unexpended 5, 855.  77 

July  1, 1892,  outstanding  liabilities 3,480.52 

July  1, 1892,  balance  available 2,375.25 

Auiouut  appropriated  by  act  approved  July  13, 1892 130, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 132, 375. 25 


^  Amount  (estimated)  required  for  completion  of  existing  project 960, 133. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

<       1894 000,000.00 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS,  COOSA  UIVER,  BETWEEN    ROME    AND   EAST  TENNESSEE,  VIR- 
GINIA AND  GEORGIA  RAILROAD  BRIDGE. 

Report-ed  by  the  White  Star  Lino  Steamboat  Company,  the  Gadsden  Iron  Company, 
and  the  Lathrop-Hatten  Lumber  Company.  The  statistics  of  the  lumber  business 
are  not  complete.  It  has  not  been  practicable  to  obtain  a  statement  of  the  rafting  done 
by  other  lumber  companies  and  private  individuals. 


Stom-wbeol  steam- 
boat. 


Clifford  B.Scay.. 


terc'tl 
tomiago. 


Draft  of  water. 


Ligbt.  !l/oa(led. 


Between — 


Hill  City 
Auuie  M 


115.80 

87.50 
58.00 


Inchef,. 

In  chew. 

19 

52 

12 

48  , 

18 

Rome,  Ga.,and  Gadsden,  Greens- 
port,  Locks  1, 2,  and  3,  Alabama. 


Round ;p 

tr  na.    ^  ".-isengera. 


trips. 


80 


Gadsden  and  Hoko  Bluff,  Ala. 


1,800 

200 
Tow'boiit. 


Freight  carried. 

Tons. 

Cotton,  17,000  bales 4,250 

Cotton  seed,  11,000  sacks 550 

Fertilizers,  14,000  sacks 1, 400 

Hides  and  skins,  250  packages 13 

Live  stock,  200  head m 80 

Lumber,  5,000,000  feet 12,500 

Staves,  3,000,000  pieces 2, 500 

Provisions,  30,000  packages 1, 800 

Grain.  50,000  sacks 2, 800 

Miscellaneous  freij^ht,  50,000  pack:i 'j^os 5, 625 

Rafted  logs,  19,000,000  feet,  13.  M 42,  750 

Cord  wood,  12,000  cords 12,000 

Total 86,268 

Estimated  value  of  above  freights  (in  round  numbers),  $1,299,000. 
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In  forwarding  statistics  the  president  of  the  Lathrop-Hatten  Lumber  Company 
remarks : 

'^  The  completion  of  the  improvement  of  the  Coosa  River  will  open  up  a  vast  trade 
in  iron,  coal,  lumber,  cotton,  etc.  It  will  be  but  three  days'  sail  from  the  Upper 
Coosa  to  the  Gulf  of  Slexleo  at  Mobile.  Wo  shall  be  able  to  compete  with  the  worUl 
in  prices  of  coal  and  iron.  A  direct  competing  waterway  to  the  coast  will  cause  a 
reduction  of  railroad  freight  rates,  which  will  give  our  languishing  manufacturing 
interests  an  impetus  that  will  last  so  long  as  the  work  shall  stand.''^ 

2.    BETWEEN    WETUMPKA,    ALABAMA,     AND    THE    EAST    TENNESSEE, 

VIRGINIA  AND  GEORGIA  RAILROAD  BRIDGE. 

APPROPRIATIONS. 

September  19,  1890 $150,000 

OPERATIONS  TO  JUNE   30,   1891. 

In  October,  1890,  a  party  was  organized  and  stationed  at  Wetumpka 
to  make  the  detailed  surveys  necessary  for  the  precise  location  of 
Locks  Nos.  31,  30,  and  29,  and  to  make  a  series  of  velocity  and  dis- 
charge measurements  at  all  stages  of  the  river  from  low  to  high  wat-er. 
The  party  was  engaged  in  this  work  during  the  remainder  of  the  fiscal 
yeai\ 

WORK  DONE  DURING  PAST  FISCAL  YEAR. 

Assistant  Engineer  Charles  Firth,  in  local  charge  of  the  work  on 
this  section  of  the  river,  reports  as  follows: 

The  detailed  survey  for  the  location  of  Lock  No.  30,  which  was  begun  near  the 
close  of  the  previous  tiscal  year,  was  completed,  and  the  work  plotted ;  but  the  loca- 
tion of  the  lock  and  dam  will  not  be  finally  decided  upon  until  certain  data  as  to  the 
height  of  overfall  caused  by  permanent  dams  is  obtained  from  observations  to  be 
made  at  Lock  No.  4,  after  the  completion  of  the  dam  at  that  point. 

The  detailed  survey  for  the  location  of  Lock  No.  29  was  made,  but  owing  to  the 
subsequent  death  of  the  engineer  who  made  the  survey,  and  to  pressure  of  other 
work,  the  survey  has  not  yet  been  plotted. 

A  survey  of  Moccasin  Reef,  which  is  situated  between  Locks  Nos.  29  and  30,  was 
made,  and  the  work  was  plotted. 

At  Lock  No.  31,  recomputations  of  the  height  of  overfall  over  the  dam  were  made, 
and  the  location  of  the  lock  was  finally  approved  by  the  Chief  of  Engineers,  July 
21,  189L 

Actual  construction  work  at  Wetumpka  was  commenced  on  September  7,  1891,  by 
diverting  the  surface  drainage,  which  flowed  over  the  land  required  for  use  as  a 
lock  yard,  and  which  had  washed  out  a  deep  gully  in  the  same;  this  gully  has  been 
filled  and  leveled  up  from  time  to  time  with  excavated  material  from  other  parte  of 
the  works,  and  a  good  level  yard  has  been  obtained,  where  the  necessary  workshops, 
stables,  etc.,  have  been  erected. 

Owing  to  the  impossibility  of  obtaining  suitablestoue  in  the  neighborhood  for  the 
masonry  of  the  lock,  a  report  on  the  comparative  merits,  feasibility,  and  probable 
cost  of  substituting  Portland  cement  concrete  for  masonry  in  the  bulk  of  the  work, 
was  prepared  and  submitted,  wherein  the  cost  of  such  concrete,  having  a  proportion 
of  1  of  cement  to  9  of  other  materials,  was  estimated  at  $5.61  per  cubic  yard,  placed 
in  the  work. 

In  view  of  this  important  saving  over  the  cost  of  masonry,  it  was  decided  to 
recommend  that  the  walls  be  built  entirely  of  concrete  up  to  low-water  mark,  and 
above  that  level  to  face  the  concrete  with  masonry  in  12-inch  courses,  laid  in  Flemish 
bond,  or  header  and  stretcher  alternately. 

This  plan  having  been  approved  by  the  Chief  of  Engineers,  proposals  were  asked 
for  by  advertisement  for  the  supply  and  delivery  at  Wetumpka  of  about  900  cubic 
yards  of  cut  stone,  this  being  the  quantity  necessary  for  facing  the  walls  of  a  lock 
210  by  40  feet,  which  was  the  size  specified  in  the  river  and  harbor  bill  of  1890. 
The  contract  was  awarded  to  Mr.  Frank  Baldwin,  of  Birmingham,  Ala.,  the  lowest 
bidder,  at  $19.93  per  cubic  yard.  The  delivery  of  the  stone  has  only  recently  been^ 
commenced. 

An  examination  of  the  bars  in  the  Coosa  River  below  Wetumpka,  and  in  the  Ala- 
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T>ama  River  above  Montgomery,  was  made,  which  resulted  in  the  discovery  of  a 
lar^e  bar  of  quartz  sand  at  Coosada,  about  J5  miles  below  Wetumpkif. 

Pro potjals  were  asked  f^r  by  advertisement  for  the  construction- and  delivery  of 
two  decked  bargen  to  carry  the  sand  from  the  bar  to  the  site  of  the  works;  but  all 
the  proposals  received  were  considered  to  be  too  high;  anil,  with  the  approval  of 
the  Chief  of  Engineers,  the  material  was  purchased  and  the  barges  were  built  by 
hired  labor.  A  steamboat  has  been  purchased  at  New  Orleans  to  be  used  in  towing 
the  barges  and  for  other  purposes  connected  with  the  improvement.  Repairs  are 
now  in  progress  on  this  Iwat  to  better  adapt  her  for  her  proposed  duties. 

At  the  site  of  the  works,  an  inclined  railway  has  been  constructe<l  by  which  it  is 
proposed  to  convey  the  sand  in  dump  cars  from  the  barges  to  the  top  of  the  bank, 
and  there  deposit  it  in  a  large  storage  bin  already  constructed  to  receive  it.  As  the 
machinery  for  operating  this  railway  has  not  arrived,  the  storage  of  sand  has  not 
yet  commenced. 

At  the  head  of  the  rapids,  immediately  above  the  lock,  an  extensive  reef  of  meta- 
inor]ihic  rock  projects  out  from  the  west  bank  into  the  middle  of  the  river,  a  large 
portion  of  which  it  is  necessary  to  remove  in  order  to  straighten  tlie  channel;  and 
it  is  proposed  to  utilize  the  harder  portions  of  this  rock  as  broken  stone  for  the 
concrete  required.  A  plant  for  breaking  and  storing  this  stone  has  accordingly  been 
erecied  on  the  bank  immediately  above  the  reef  referred  to,  wliich  will  have  a 
capacity  for  storing  about  8,000  tons  of  broken  stone.  A  No.  3  Gate's  rock-breaker, 
and  a  double  drum  hoisting  engine  have  been  ordered  for  tliis  work;  but  as  the  lat- 
ter has  not  yet  arrived,  stone-breaking  has  not  been  commenced. 

The  rock  excavation  in  the  channel  was  begun  in  November,  1891,  and  all  the  ex- 
cavated material  has  meanwhile  been  used  in  leveling  up  the  lock  yard,  and  in  the 
construction  of  a  temporary  breakwater  to  divert  the  current,  which  flowed  very 
strongly  over  the  site  of  the  lock,  and  in  which  it  would  have  been  impracticable 
to  construct  the  cofl^rdam* 

With  the  exception  of  the  construction  of  the  two  sand  barges  before  mentioned, 
active  operations  were  suspended  for  four  months  during  the  winter  on  account  of 
hififh  water. 


'O' 


statement  of  cost  of  work  during  fiscal  year  ending  June  SO,  1S92, 

Detailed  survey  and  maps  for  the  location  of  Lock  No.  30 $929. 02 

Detailed  survey  for  location  of  Lock  No.  29 702. 12 

Detailed  sun'^ey  and  map  of  Moccasin  Reef 275. 00 

Kesurvey  during  extreme  low  water  at  Lock  No,  31 95. 15 

Establishment  of  low-water  plane,  Locks  6  to  30 19^<.  69 

Survey  and  rent  of  land  at  Lock  No.  31 i^i.  27 

Constructing  and  recording  gauges 218. 25 

Grading  road  to  site  of  channel  work,  earth  excavation,  3,>S29  cubic  yards, 

at  22i  cents \ 851.95 

Filling  and  grading  lock  vard : 

Earth  filling,  4,074  cubic  yards,  at  43  cents $1, 751 .  82 

Rock  filling,  1,953  cubic  yards,  at  50  cents 97G.  50 

2,728,32 

Bock  excavation  in  channel,  2,786  cubic  yards,  at  $1 .88 5, 237.  ^ 

Temporary  breakwater  to  protect  cofferdam,  rock  tilling,  2,181  cubic  yards, 

at  91  center 2,257.71 

Workshops,  stables,  sheds,  etc 2, 007. 35 

Construction  of  two  sand  barges 2, 581. 86 

Inclined  railway  (440  feet)  and  sand  storage  bin 1,  2i)5. 57 

Lock-keeper's  house  (unfinished) 1,  357. 05 

Cofferdam  (unfinished) 616.02 

Crushed  stone  bins  (unfinished) 517. 86 

Cut  stone  contract  (advertising  and  insj)ection) 224. 13 

Machinery,  plant,  and  tools  (.$5,982  paid  lor,  and  $(;,329.15  not  i»ai<l  lor)  ..  12,  311.43 

Steamer  Coosada  (purchase,  delivery,  and  repairs) 5, 611. 00 

Sundry  repairs  to  tools  and  plant 77. 79 

Care  of  property  during  high  water 248. 05 

Engineering  and  superintendence  not  properly  cliargeabli-  to  ;iny  partien- 

lar  work,  office  rent,  firewood,  etc 1, 922. 54 

Bridge  and  ferry  tolls 102. 00 

Traveling  expenses 1 18. 00 

Subsistence  for  employ <5s,  and  forage  for  mules 1, 003. 10 

Montgomery  oflice  expenses 2,  796. 16 

Total 46,368.07 

There  is  an  outstanding  liability  of$17,3.39.10  on  the  contract  for  cut  stone. 


.  I 
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RECOMMENDATIONS  AND  ESTIMATES. 

An  improvement  of  this  magnitude  can  be  cai^ied  on  economicany 
and  completed  within  a  reasonable  time  only  by  the  appropriation  of 
sufficiently  large  amounts  to  enable  the  work  to  proceed  without  inter- 
ruption with  efficient  plant  and  a  large  working  force. 

Money  stateynent 

Jnly  1,  1891,  balance  unexpended f  141, 8lS.  66 

Jane  30,  1892,  amount  expended  during  fiscal  year 36, 582. 60 


Jnly  1,  1892,  balance  unexpended ^.. 

Jnlyl,  1892,  outstanding  liabilities $9,785.47 

July  1,  1892,  amount  covered  by  uncompleted  contracts 17, 339. 10 


104, 736. 06 


27, 124. 57 


Jnlyl,  1892,  balance  available 77,611.49 

Amount  appropriated  by  act  approved  July  13,  1892 100, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 *  177, 611. 49 


'Amount  (estimated)  required  for  completion  of  existing  project 4, 843, 074. 00 

Amount  that  can  be  profitable  expended  in  fiscal  year  ending  June  30, 

1894 600,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  two  deck'hargeSj  delivered  at  Montgomery,  Ala.,  opened  October 

S,  1891,  at  X2  o'clock  noon. 


No. 


1 
2 

3 
4 
5 
6 


Name  and  address  of  bidder. 


Marsball-Batefl  Construction  Company,  Birminj^ham,  Ala 

William  Foster,  Mobile.  Ala .' 

Edwin  Kouey  and  Benjamin  F.  Hobertson,  Mobile,  Ala  . .. 

P.  Blanchard,  Jr.,  Scrauton,  Miss 

Seaboard  Manufacturing  Company,  Mobile,  Ala 

M.  A.  Sweeney  &.  Bros.,  Jeflersoyville,  Ind 


^-5"  f  Delivery. 


92, 875. 00 
1, 775. 00 
1,740.00 
2, 125. 00 
2,438.65 
1,485.00 


4  roonths. 
75  days. 
60  days. 

Do. 

Do. 

Do. 


Under  date  of  October  29,  1891,  the  Chief  of  Engineers,  U.  S.  A.,  authorieed  the 
rejection  of  aU  the  above  bids  as  too  high,  and  the  building  of  the  barges  by  hired 
labor. 


Ahstraot  of  proposals  for  supplying  out  stone,  delivered  at  Wetumka,  Ala,,  opened  October 

S,  1891,  at  12  o*clock  noon. 


Name  and  address  of  bidder. 

Stono. 

Net  dimen- 
sioned stone. 

Alternative 
class. 

Delivery — com- 
mencement 
after  notice. 

Oom* 

No. 

(^lass 
A,i)or 
cubic 
yard. 

Class 
B,  nor 
puliic 
yard. 

$29.70 

37.00 
27.25 

20.30 

47. 37J 

26.60 

20. 50 

19.93 

24.55 

33.98 

Class 

A,i>or 

cubic 

yard. 

Class 
B.ner 
cubic 
yard. 

127.00 

35.  .50 
27.25 

ple- 
tiou. 

1 

2 
3 

4 

Roraona  Oolitic  Stone  Co.,Indian- 
upolia.  Ind. 

Gucle  &  Walker.  Atlanta,  Ga 

Dark  Hollow  Quarry  Co.,  Louis- 
ville, Ky. 

Southern  Supply  Co.,  Birmingham, 
Ala.t 

Geor^a  Marble  Co.,  Tate.  6a 

Veuaole  Bros.,  Atlanta,  Ga 

Jasper  Stone  Quarry  ('o.,tTa8i>er,  Ala. 

Frank  Baldwin,  Binnin{;bam,Ala§.. 

V.  G.  Power,  Lawrenceville,  Ga 

Connecticut  Steam  Brown  Stone 
Co.,  Portland,  Conn. 

Oolit4)  lime- 
stone. 

Granite 

Sandstone 

do 

Marble  t 

Granite 

Sandstone 

Granite 

do 

Brown    sand- 
stone. 

$29. 70 

39.00 
27. 25 

21.45 

.SO.  07 
25. 10 
21.50 
10.93 
26.95 
33.98 

ft27.00 

37.50 
27.25 

Day*. 
30 

20 
30 

80 

40 
10 
40 
00 
80 
30 

Month: 
*8 

6 
3 

4 

5 
G 
7 
8 
9 
10 

43.40 
23.60 
20.50 
10.93 
26.40 
33.05 

40.50 
25.60 
19.50 
19.93 
24.05 
33.95 

12 
2 
6 
6 
6 
6 

*  Season  permitting, 
f  No  alternutivu  bid. 


X  RawfHi  stone. 

§Couliii«;eut  on  acceptance  of  entire  proposaL 
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COMMERCIAL  STATISTICS. 

On  Mareh  15, 1887,  the  Cooea  Riyer  improvement  convention,  composed  of  repre- 
aentativo  citizenA  of  Alabama  and  Geor^a,  and  presided  over  by  tlie  governor  of 
Alabama,  assembled  at  Montgomery,  and  prepared  a  memorial  to  CougresA. 

The  memorial  contains  detailed  statistics,  and  after  describing  the  advantages  to 
be  derived  from  the  improvement  of  the  Coosa  River,  concludes  with  the  following 
aiimmary : 

The  Coosa  River  j^resents  the  cheapest  and  most  certain  water  route  to  the  Gulf  of 
Mexico  of  the  coal,  iron,  cotton,  and  cereals  of  a  vast  extent  of  country. 

The  removal  of  the  obstructions  which  cut  in  half  this  river,  now  navigable  for 
hundreds  of  miles  below  and  above  such  obstructions,  is  a  national  duty,  in  view  of 
the  commerce  it  would  pour  into  the  Gulf  of  Mexico.  The  opening  of  the  Coosa 
would  enable  the  Government  to  move  munitions  of  war  from  the  interior  to  the  sea- 
board safely  axxd  expeditiously. 

It  would  place  the  navigable  waters  of  the  Coosa  so  close  to  the  navigable  waters 
of  the  Tennessee  that  water  communication  between  the  two  streams  niust  certainly 
follow,  and  thus  afford  the  Tennessee  River  and  its  vast  tributaries  an  outlet  to  the 
Gulf  by  way  of  the  bay  of  Mobile. 


P  la. 

OPERATING  AND  CARE  OP  CANALS  AND  OTHER  WORKS  OP  NAVIGATION 

ON  COOSA  RIVER,  GEORGIA  AND  ALABAMA. 

The  expenses  of  operating  and  care  of  Locks  i^os.  1,  2,  and  3,  during 
the  past  fiscal  year  have  been  paid  in  the  manner  indicated  by  section 
4,  act  of  July  5, 1884. 

Lieut  William  E.  Craighill,  Corps  of  Engineers,  TJ.  8.  Army,  has 
been  in  local  charge  of  the  work,  and  reports  as  follows: 

During  the  winter  aU  the  locks  were  pumped  out  and  overhauled. 
Repairs  were  made  as  follows : 

Lock  No.  1. 

To  ike  valves, — ^One  frame,  1  box,  2  leaves  .broken  were  replaced  by  new  ones. 

To  ike  gates, — All  the  maneuvering  ropes  renewed.  One  leaf  of  the  upper  fixate 
which  had  been  damaged  by  a  boat  striking  it,  was  repaired  with  bolts.  Some  minor 
repairs  were  made  to  the  maneuvering  machinery,  and  to  the  lock-keeper's  house. 
All  silt  coUected  in  the  lock  chamber  was  cleared  out.  Bermuda  grass  and  shade 
trees  hare  been  set  out  by  the  lock-keeper  in  the  yard. 

Lock  No.  2.  • 

To  the  valves, — One  fhune  and  2  leaves  broken  were  renewed;  1  valve  lever  fitted 
with  experimental  notched  arc  and  spring  latch,  designed  to  prevent  the  valve  from 
breaking  by  closing  violently  under  pressure. 

To  the  gat^, — All  maneuvering  ropes  were  renewed. 

To  the  masotiry, — The  coping  of  the  lower  miter  sill  was  found  to  have  been  lifted 
by  the  upward  jpressure  of  the  gates.  The  sill  was  taken  up  and  concrete  4  feet 
thick  laia  under  it.  The  bolts  of  the  sill  were  securely  fastened  in  the  concrete.  All 
silt  was  removed  from  the  lock  chamber,  and  the  bottom  was  leveled  up  with  con- 
crete where  it  had  been  scoured  out  by  tne  inflow  at  the  upper  culverts.  Minor  re- 
pairs were  made  to  the  lock-keeper's  dwelling. 

Lock  No.  3. 

To  the  valvest — One  leaf  renewed. 

To  the  gates, — One  maneuvering  rope  on  the  lower  gate  renewed.  The  lock  floor 
was  leveled  up  with  concrete  where  scoured  out  by  tlie  inflow  at  the  upper  culverts. 
Minor  repairs  were  made  to  the  lock-keepoi-'s  house.  The  levee  and  the  yard  were 
repaired  after  the  April  freshet,  and  Bermuda  gra^s  was  set  out. 
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The  experimental  latch  on  the  valve  lever  atX<ock  No.  2  was  found  to  be  asncccss, 
and  similar  ones  have  been  ordered  for  all  the  valves  of  three  locks.  These  are  mod- 
eled Iroui  the  latch  on  the  reverse  lever  of  a  locomotive  eugine,  and  operate  sncceAS- 
fully  to  prevent  the  valves  from  closing  violently,  and  make  it  possible  to  set  the 
valves  at  any  desired  amount  of  opening. 

Some  stones  were  placed  on  the  top  of  Dam  No.  1.  These  had  been  knocked  off  by- 
drift  or  by  the  action  of  floods.    The  total  cost  was  $70.25. 

As  required  by  law,  the  following  statement  of  expenditures  is  sub- 
mitted : 

Statement 
general 
iion_  _ 

gia  and  Alabama. 

Lock  No.  1 : 

Lock-keeper's  salary,  twelve  months,  at  $50 $600. 00 

Repairs  to  dam 70. 25 

Repairs  to  valves  and  gates 973. 16 

Fencing  and  gates 77.' 00 

Paints  and  oils 8. 96 

Two  safety  latches  for  valve  levers 50. 00 

Lock  No.  2 : 

Lock-keeper's  salary,  twelve  months,  at  ^50 600. 00 

Repairs  to  valves  and  gates 577. 64 

Excavating  and  (concreting  foundation  lower  juiter  sill 1, 985. 38 

Fencing  and  gates 41. 00 

Paints  and  oils 8. 96 

One  safety  latch  for  valve  levers 25. 00 

Lock  No.  3 : 

Lock-keeper*8  salary,  twelve  months,  at  .f 50 600. 00 

Repairs  to  valves  and  gate^ 682. 89 

Cutting  overhanging  trees 106. 88 

Repairs  to  levee  and  house 45. 21 

Paints  and  oils 8. 95 

Fencing  and  gates 53. 00 

Four  safety  latches  for  valve  levers 100. 00 

1,596.93 

Total 6,614.28 


$1, 779. 37 


3, 237. 98 


P13. 
IMPROVEMENT  OF  CATLXBA  RIVER,  ALABAMA. 

PLAN  OF  rVIPROVEMENT. 

The  present  plan  of  improvement  was  adopedin  accordance  with  the 
recommendations  contained  in  the  reports  of  surveys  and  examinations 
printed  in  the  Annual  Reports  of  the  Chief  of  Engineers  for  1875,  page 
11,  and  for  1881,  page  1232. 

The  project  contemi)]ates  obtaining  a  navigable  channel  from  its 
mouth  to  the  town  of  Centerville,  a  distanoeof  88  miles,  by  the  removal 
of  snags,  logs,  etc.,  from  the  channel,  cutting  overhanging  trees  from 
the  banks,  excavating  the  soft  rock  and  gravel  bars^  and  deepening 
sand  bars  by  works  of  contraction  and  shore  protection;  tLe channel  to 
be  3  feet  deep  at  low  water,  100  feet  wide  in  open  river,  and  60  feet  wide 
through  the  bars. 

Above  Centerville  the  river  is  a  series  of  pools  and  rapids,  having  a 
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fall  of  109.2  feet  in  21  miles.  This  portion  of  the  river  passes  thron^fh 
the  extensive  Gahaba  coal  tiehis,  but  can  only  be  made  navigable  by  a 
syBtem  of  locks  and  .dams.  Below  Centerville  the  river  is  a  series  of 
pools  and  rapids,  having  a  fall  of  127.4  iect  in  88  miles. 

The  act  of  August  5, 1886,  appropriated  $7,5(K)  for  continuing  the  im- 
provement, but  with  the  proviso^^hat  "  no  part  of  said  sum  shall  be  ex- 
pended until  the  officer  in  (charge  shall  have  reported  that  the  railroad 
and  other  bridges  crossing  said  river  have  been  provided  with  good 
and  suitable  draw-oi>ening8.''  No  changes  had  in  the  meantime  been 
made  in  the  bridges,  but  tlie  act  of  Sept-ember  19,  1890,  provided  that 
"  the  existing  provision  restricting  the  expenditure  of  the  balance  now 
available  for  the  improvement  of  said  river  is  hereliy  repealed,  and  said 
balance  shall  be  expended  in  continuing  the  improvement  thereof.'' 

APPROPRIATIONS. 

An^8t2,  1882 $20,000 

Jnly  5,  1884 10.  (KX) 

Augusts,  1886 7,500 

Total 37,500 

OPERATIONS  TO  JUNE  30,  1891. 

The  appropriations  to  June  30, 18S6,  amounted  to  $30,000,  and  with 
this  amount  it  had  been  practicable  to  build  and  equip  a  moderately 
efScient  working  plant  and  to  improve  the  river,  according  to  the  proj- 
ect adopted,  from  the  mouth  to  a  point  below  the  bridge  oi'  the  Ala- 
bama Central  Division  ot  the  East  Tennessee,  Virginia  and  Georgia 
Bailroad,  a  distance  of  about  19^  miles,  and  to  make  a  partial  improve- 
ment of  the  river  to  Centerville,  for  high-water  navigation,  by  cutting 
overhanging  timber. 

During  the  fiscal  year  ending  June  30, 1891,  the  construction  of  a 
light-draft  log  boat,  suitable  for  snagging  operations  on  the  river,  was 
begun  and  nearly  completed. 

WORK  DONE  DURING  PAST  FISCAL  TEAR. 

Assistant  Engineer  C.  B.  Percy,  in  local  charge  of  the  improvement, 
reports  as  follows : 

The  log  boat  was  completed  July  21,  1891;  a  crew,  after  some  unavoidable  delay, 
was  organized,  and  the  boat  was  drop[)ed  down  to  Wallace  Ferry,  about  54  miles 
Above  the  mouth  of  the  river.  At  that  poiut  work  was  commenced,  and  continued 
until  September  5,  when,  on  account  of  the  small  balance  on  hand,  the  party  was 
tamed  back  and  ordered  to  pusb  as  rapidly  as  possible  to  tbe  month  or  junction 
with  the  Alabama  River;  but,  owing  to  the  low  stage  of  the  river  during  the  entire 
fall  (it  being  1^^  feet  lower  than  ever  known  before),  the  progress  was  very  slow  and 
difficalt,  and  finally  the  work  was  suspended  on  November  4,  party  discharged,  and 
the  boat  laid  up  about  5  miles  above  t  iko  Ferry,  under  charge  of  the  watchman,  to 
await  a  rise  in  the  river.  It  was  finally  brought  out  December  25,  towed  up  to  ijig 
Bend,  17  miles  above  Montgomery,  and  laid  up  with  the  plant  belonging  to  the  Ala- 
bama and  Tallapoosa  rivers.  No  further  work  hsis  been  done  on  this  improvement, 
due  to  the  appropriation  being  very  nearly  exhausted. 

During  the  working  season  the  following  obstructions  were  removed: 

Number  of  overhanging  trees  felled  and  cut  up 17 

Number  of  logs  on  bank  cut  up 6 

Number  of  stumps  (cypress)  blown  up  from  channel 1 

Number  of  snags,  trees,  and  logs  removed  from  channel 1, 613 

Linear  feet  of  bank  cleared  of  brush 300 

Cubic  yards  of  ^avcl'excavated  by  scraping ^ 277 

Linear  feet  of  willow  lettv  constructed 1, 558 

Length  of  river  comparatively  cleared  of  obatnictions  from  Wallace  Ferry  to  Brock 
Bend,  12^  miles  upstream,  and  river  partly  worked  over  from  Wallace' Ferry  to 
Bnuh  Creek;  about  12  miles  downstream. 


COMMKROIAL  STATISTICS. 

No  steamboats  have  navigated  this  river  for  many  years  past,  and  but  few  barges. 
The  entire  cotton  crop  of  this  section  was  formerly  natboated  down  the  Cahaba  to 
the  Alabama  Biver ;  bnt  of  lat^  years,  owing  to  its  bad  condition,  very  little  cotton 
or  other  produce  has  thus  been  carried  to  market. 

A  large  amount  of  sawn  and  hewn  timber  and  saw  logs  of  oak,  cypreaS;  and  pine 
is  annually  rafted  out  of  the  river  via  the  Alabama  River  to  Mobile,  out  no  reconL  of 
any  sort  is  kept  of  this  business  and  no  reliable  estimate  of  its  amount  can  be  made. 
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RECOMMENDATIONS  AND  ESTIMATES. 

It  is  not  known  whether  tlie  river  would  be  u^ed  by  steamboats  for  1 
commercial  purposes  provided  the  bij^dges  now  obstructing  it  were 
changed  to  drawbridges  and  the  river  was  sufficiently  cleared  of  lo^, 
snags,  and  overhanging  trees  to  pernlit  navigation.  Several  inquiries 
have  been  made  by  steamboat  men  as  to  the  character  and  feasibility 
of  its  navigation. 

If  the  improvement  is  to  be  continued,  $20,000  can  be  profitably  ex-         i 
pended  during  the  fiscal  year  ending  June  30, 1894. 

Money  statement. 

Jnly  1. 1891.  balance  unexpended $4, 263. 79 

June  30, 1892,  amount  expended  daring  fiscal  year 4, 184. 02 

Jnly  1, 1892,  balance  unexpended * 79.  77 

July  1, 1892,  outstanding  liabilities , ^ 8.70 

July  1, 1892,  balance  available 71. 07 

Amount  appropriated  by  act  approved  July  13, 1892 7, 500. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 7, 571. 07 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  unc  30, 189 1    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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APPENDIX  Q. 


MPROVEMENT  OF  CERTAIN  RIVERS  IN  ALABAMA  AND  MISSISSIPPI,  OF 
BOGUE  CHITTO,  IX)UISIANA,  AND  OF  HARBORS  AT  MOBILE,  ALABAMA, 
AND  BILOXI,  MISSISSIPPI. 


SEPORT  OF  yfAJOR  A.  N.  DAMRELL,  CORPS  OF  ENGINEERS,  OFFICER  IN 
C BARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  189t,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 

L  Mobile  Harbor,  Alabama.  j    8.  Leaf  River,  Mi Bsissippl. 

2.  Black  Warrior  River,  Alabama,  from       9.  Harbor  at  i3il(>xi  Bay,  MissisRippi. 

Tnflcaloosa  to  Daniels  Creek.  i  10.  Pearl  River,  Mississippi,  below  Jack- 

3.  Warrior  and  Tombigbee  rivefs,  Ala-  '  son. 


bama  and  Mississippi. 

4.  Noxnbee  River,  Missinnippi. 

5.  Pascagoula  River,  Misnissippi. 

6.  Chickasahay  River,  MississipX)!. 

7.  Bluff  Creek,  Mississippi. 


11.  Pearl  River,  Mississippi,  between  Car- 

thage and  Jackson. 

12.  Pearl    River,    Mississippi,    between 

Edinburg  and  Carthage. 

13.  Bogue  Cbitto,  Louisiana. 


United  States  Engineer  Office, 

Mobile  J  Ala.y  July  16,  1892. 

Geniiral:   I  have  the  honor  to  forward  herewith   annual  reports 
•    •     •    for  the  fiscal  year  ending  June  30,  1802,  for  the  following 

works  under  my  charge. 

•  '   •  •  •  •  •  • 

Very  respectfully,  your  obedient  servant, 

A.  K  Damrell, 
Major ^  Engineers. 
Brig.  Gen.  Thomas  L,  Casey, 

Chief  of  Engineers^  U.  8.  A. 


Q  I- 

improvement  of  harbor  at  mobile,  ALABAMA. 

The  imprbvement  of  the  channel  of  the  harbor  at  Mobile,  Ala.,  was 
begun  by  the  General  Government  in  1827,  the  depth  of  water  then  be- 
ing 5  J  feet  through  Choctaw  Pass  and  8  feet  on  Dog  Eiver  Bar. 

The  following  appropriations  were  made  by  act  of  Congress: 

May  20, 1826 $10,000.00 

March  2, 1829 20,000.00 

June  24, 1834 10,000.00 

March  3, 1835 17,997.60 

March  3, 1837 50,000.00 

July  7, 1838 50,000.00 

August  3, 1852 50,000.00 

207, 997. 60 
By  act  of  Congress,  March  3, 1857  (relief  claim) 20,833.08 

Total 228.830.68 
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The  result  obtained  was  a  cliannel  10  feet  deep  and  200  feet  wide 
tliroiigli  the  pass,  and  the  same  depth  with  an  unknown  width  over  the 
bar.  In  1800  the  channel  through  the  pass  was  found  to  have  shoaled 
to  7J  feet,  the  depth  of  water  on  the  bar  remaining  the  same. 

Ko  further  improvement  was  attempted  until  1870. 

From  1870  to  1875  the  following  amounts  were  appropriated  for  tbe 
purpose  of  obtaining  a  depth  of  13  feet: 

By  act  of  Coii«xro8» — 

July  11,  1870 $50,000 

March  3, 1871 50,000 

June  10,1872 75,000- 

March  3, 1873 100,000 

June  23, 1874 100,000 

March  3, 1875 26,000 

Total 401,000 

This  amoumi  was  expended  in  dredging  a  channel  13  feet  deep  and 
300  feet  wide  from  the  mouth  of  the  Mobile  Eiver  through  Ohoctaw 
Pass,  and  13  feet  deep  and  200  feet  wide  through  Dog  River  Bar  to  the 
13-foot  curve  in  the  bay.  The  work  was  completed  in  1876^  and  the 
channel  remained  practically  as  it  was  dredged  until  operations  were 
commenced  under  a  new  project  to  obtain  a  depth  of  17  feet.  In  1878 
a  survey  was  directed  to  be  made  in  order  to  determine  wheTiher  the 
existing  channel  could  be  improved  to  a  depth  of  22  feet,  and  for  this 
purpose  Congress,  by  act  of  June  18, 1878,  appropriated  the  sum  of 
$10,000. 

The  survey  was  made  and  a  report  was  submitted  to  the  Chief  of 
Engineers,  suggesting  several  plans  of  improvement.  In  March,  1880, 
it  was  decided  to  continue  the  former  improvement  by  dredging  to  a 
depth  of  17  feet,  with  a  uniform  width  of  200  feet  from  the  17-foot  curve 
in  the  Mobile  River  to  the  curve  of  the  same  depth  in  the  lower  bav, 
the  estimated  cost  being  $820,000.  From  1878  to  June  30, 1887,  the 
following  amounts  were  appropriated: 

By  act  of  Congress — 

June  18, 1878  (survey) •. $10,000 

March  3, 1879 100,000 

June  14, 1880 125,000 

March  3, 1881 100,000 

August  2,^882 125,000 

July  5, 1884 200,000 

August  6, 1886 90,000 

Total 750,000 

Stalement  of  work  done  under  the  above  app^'opriations. 


Date  of  act. 


Mar.  13, 1879 
June  14, 1880 
Mar.    8,18«1 


Kamc  of  contractor. 


Aug. 
July 
Aug. 


2,1882 
6,1884 
6,1880 


■  I  George  C.  Fobca  &  Co. 

G.  L.  Long 

;  R.  Moore 

[  TobioA  Burke 

R.  Moore 


Total. 


Contract 

price 

mtimsuro- 

inent  in 

BCOW. 


Cents. 

12.3 

11.7 

12.3 

9.0 

0.5 


Cubicy.irtls 
removed. 


1,610,804 

724,730 

888, 093 

1,  020, 4:38 

820, 854 


5, 973, 919 


Commenced. 


TeL.  19, 1881 

Mar.  21, 1882 
Jan.  24.1883 
Sept.  19, 1884 
Oct.     2, 1886 


Completed. 


Nov.    9,1832 

Jan.  24,1884 
Fob.  9, 1884 
Juno  15,  1886 
Apr.  25, 1887 
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The  channel  of  17-foot  depth  was  opened  to  a  width  of  75  feet  in  1882 
and  was  widened  to  180  feet  in  1881),  and  practically  coraiileted. 

During  this  time  vessels  passed  throa^^h  with  a  maximum  draft  of  18 
feet,  but  owing  to  a  filling  in  the  eat  at  the  lower  end  the  draft  was  gen- 
erally limited  to  16  feet. 

February  G,  1885,  a  project  was  snbmitted  for  the  improvement  of 
Mobile  River  and  Harbor,  with  a  view  of  securing  23  feet  depth  of  water 
by  enlarging  and  deepening  by  dredging  the  channel,  which,  since  1870, 
had  been  deepened  in  that  manner,  first  from  9  to  13  feet,  and  then  from 
13  to  17.  The  estimated  cost  of  the  23-foot  project,  with  extension  made 
by  act  of  September  19, 1890,  is  $2,043,800,  made  up  as  follows: 

Completion  of  17-foot  channel  (inclndinf;  removal  of  material  filled  in 
cat)  upon  which  estimate  for  23-foot  cut  was  based $282, 000 

Dredging  channel  280  feet  wide*  on  top  of  cut  and  central  depth  of  23  feet .     1, 500, 000 

Kennoving  material  that  will  fill  in  during  progress  of  work  on  23-foot 
channel  (dnring  three  years) 198, 000 

Dredging  chanuol  in  Mobile  Kiver  np  to  Chickasabogue  280  feet  wide 
and  23  feet  deep 63,800 

rotal 2.043,800 

To  which  must  be  added  $60,000  per  year  after  June  30, 1891,  for 
removing  material  that  will  fill  in  during  the  progress  of  the  work. 

From  August  11,  1888,  to  the  end  of  this  fiscal  year  the  following 
appropriations  have  been  made: 

By  act  of  Congress — 

August  11,  1888 $250,000 

September  19,  1890 350,000 

Total 600,000 

Under  the  appropriation  of  $250,000,  made  by  act  of  August,  1888, 
work  was  commenced  in  October,  1888,  and  continued  to  the  middle  of 
February,  1890,  at  which  time  a  cut  had  been  made  80  feet  wide  and 
from  19  to  20  feet  deep  from  Mobile  to  where  that  depth  practically 
existed  in  the  lower  bay. 

Under  the  appropriation  of  $350,000,  made  by  act  of  Congress  of  Sep- 
tember 19,  1890,  work  was  commenced  on  January  1, 1891,  and  con- 
tinued to  the  end  of  the  fiscal  year  June  30,  1892. 

Statement  of  work  done  under  above  appropriations. 


Date  of  act. 


Aug.  11, 1888 

Sept.  19, 1890 

Do 


Name  of  contractor. 


Alabama  Drodgiii|f 
and  Jetty  C>>m- 
pany. 

l^ational  Dredging 
Company. 

Alabama  Dredging 
and  Jetty  Com- 
pany. 


Con- 
tract 
price,  '     Cubic 
mea8-  |  yards  re- 
urod  I  'moved, 
in     ' 

8C0W8.I 


Centg.  r 

9     2, 312, 295 


8| 
15 


3,060,619 
395,691 


Commenced. 


Oct.  15,1888 
Jan.  1,1891 
July.  1,1891 


Completed. 


Feb.  17,1880 


May    2,1892 


Plant. 


2   clam-sbell 
dred^oH,  4  ecowSf 


2  tUgM. 


3  clam-sbell 
dredges,  8  acows, 
and  4  tugs. 

1  c  Iain  -shel  1,  2 
scows  and  1  tag. 
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Tabular  aiatement  showing  the  channel  as  dredged  and  lis  condition  June,  1892. 


Locality. 


Initial  point  at  mouth  of  Mo- 
bile Kiver  or  Chain  Cluster 
No.  1. 

Chain  Clu«t<»r  No.  1  to  Chain 
Cluster  No.  2. 

Chain  Cluster  No.  2  to  Upper 
Gap  Light  Stake. 

Upper  Gap  Light  Stake   to 
Cluster  No.  2. 

Cluster  No.  2  to  Chain   Clus- 
ter No.  3. 

Chain  Cluster  No.  3  to  Lower 
Gap  Light  Stake. 

Lower  Gap   Light  Stake  to 
Cluster  No.  8. 

Cluster  No.  3  to  Cluster  No.  4. . 

Cluster  No.  4  to  Cluster  No.  6  . 

Cluster  No.  5  to  Cluster  No.  6  . 

Cluster  No.  6  to  Cluster  No.  7  . 

Cluster  No.  7  to  Cluster  No.  8  . 

Cluster  No.  8  to  Cluster  No.  9  . 

Cluster  No.  9  to  Cluster  No.  10. 

Cluster  No.  10  to  ClusterNo.  11 . 

Cluster  No.  11  to  Cluster  No.  12. 

ClusterNo.  12  to  Cluster  No.  13 . 

ClusterNo.  13  to  ClusterNo.  14. 

Cluster  No.  14  to  Cluster  No.  15. 

Cluster  No.  15  to  ClusterNo.  16 . 

Clu«terNo.  16  to  Cluster  No.  17. 

ClusterNo.  17  to  ClusterNo.  18. 

Cluster  No.  18  to  Cluster  No.  19 . 

ClusterNo.  19  to  Cluster  No.  20. 

Cluster  No.  20  to  Cluster  No.  21 . 

Cluster  No.  21  to  ClusterNo  22. 

Cluster  No.  22  to  Cluster  No.  23 . 

Cluster  No.  23  to  Cluster  No.  24 . 

Cluster  No.  24  to  Cluster  No.  25. 

Cluster  No.  25  to  Cluster  No.  26 . 

Cluster  No.  26  to  Cluster  No.  27 . 

Cluster  No.  27  to  Cluster  No.  28 . 

Cluster  No.  28  to  Cluster  No.  29. 

CI  aster  No.  29  to  Cluster  No.  30 . 

Cluster  No.  30  to  ClusterNo.  31 . 

ClusterNo.  31  to  ClusterNo.  32. 

Cluster  No.  32  to  Cluster  No.  33 . 

Cluster  No.  33  to  Cluster  No.  34 . 

Cluster  No.  34  to  Cluater  No.  35 . 

ClusltorNo.  35  to  ClusterNo.  36. 

Cluster  No.  36  to  Cluster  No.  37. 

CliiHterNo.  37  to  Cluster  No.  38. 

Cluster  No.  38  to  Cluster  No.  39. 

Cluster  No.  39  to  ClusterNo.  40. 

Cluster  No.  40  to  Cluster  No.  41 . 

Cluster  No.  41  to  CI  aster  No.  42 . 

Cluster  No.  42  to  Cluster  No.  43. 

Cluster  No.  43  to  Cluster  No.  44. 

Chister  No.  44  to  ClusterNo.  45. 

ClusterNo.  45  to  Cluster  No.  46. 

ClusterNo.  46 to  ClusterNo.  47. 

ClusterNo.  47  to  Cluster  No.  48 . 

ClusterNo.  48 to  Cluster  No.  49. 

ClusterNo.  49  to  ClusterNo.  50 

ClusterNo.  50  to  Cluster  No.  51 . 


Dredged  1881-J892. 


I 


MUes. 


I 


2  « 

9 

^  ♦J 

.•M  so 

a 


Feet. 


0.06 

0.45 

0.64 

L07 

1.48 

L96 

2.46 

3.25 

8.50 

4.02 

4.59 

5.09 

5.61 

6.11 

6.60t 

7.08 

7.54 

8.03: 

8.54' 

9.03 

9.52 

10. 01 

10.52 

11.00 

11.41 

11.99 

12.45 

12. 94' 

13.42 

13.  91i 

14.40 

14.09' 

15. 39, 

15. 9ll 

16.  21; 
16. 71 

17.  24' 
17. 75 
18.271 
18.77 
19.25 
19.76 
20.27 
20.69 
2L29 
21.83 
22.33 
22.94 
23.  35 
23.  89 
24.40 
24.94 
25.49 
25.91 


330 
2,080 

978 

2.259 

2,182 

2,565 

2,603 
4,194 
1,338 
2.735 
2,998 
2,654 
2,713 
2,655 
2,610 
2,501 
2, 418 
2,625 
2,666 
2,501 
2,582 
2,610 
2,659 
2.580 
2, 550 
2,590 
2,502 
2,560 
2,535 
2,592 
2,592 
2,587 
2,  620 
1,790 
2,580 
2,650 
2,750 
2,725 
2,750 
2,615 
2,540 
2, 695 
2, 705 
2,227 
3,160 
2,824 
2,660 
3,230 
2,145 
2,805 
2,701 
2, 833 
2.930 
2,210 


-3 


1 


Feet.    Feet. 
145;  23-24 


145 
145 
245 
155 
155 
'l45 


145 
145 
145 
145 


Examinations. 


Cross  section  at— 


.a 

O 

H 


June, 
1890, 


a  S  3 

3 /-  © 

HP.S 


June, 
1891. 


;;  =  0 
P  ""  o 


Feet. 

Chain  Cluster  No.    620 
1. 


530 


23-24  Chain  Cluster  No. 

2. 
23-24    Upper  Gap  Light     700 

Stake. 
23-24   Cluster  No.  2 


23-24   Chain  Cluster  No. 

3. 
23-24   Lower  Gap  Light 

Stake. 
23-21   Cluster  No.  3 


23-24 
23-24 
23-24 
23-24 
145'  23-24 
1451  23-24 
23-24 
23-24 
23-24 
23-24 
23-24 
23-24 
23-24 
23-24 
23-24 
23-24 
145!  23-24 
145 1  23-24 
23-24 
23-24 
145;  23-24 
1451  23-24 
23-24 
23-24 
23-24 
23-24 
23-24 


145 
145, 
1451 
1451 
145| 
145, 
145' 
145, 
1451 
145 


145, 
1451 


145 
145 
145 
145 
145 


145  23-24 


145 
185 
185 
185 
185 


23-24 
23-24 
23-24 
23-24 
23-24, 
185;  23-241 
185;  23-24 
23-24' 
23-24 
23-241 
23-24 
23. 24 
23-24 
23-24 
23-24 
23-24 
23-24 

2:j-24 

23-24 
23-21 


185, 
185 
185; 
185 
185 
185 
185 
185 
185 
185 
185 
185 
185 


Cluster 
Cluster 
Cluster 
Cluster 
Cluster 
Cluster 
Cluster 
Cluster 
Clustor 
Cluster 
Cluster 
Cluster 
Cluster 
Cluster 
Cluster 
Cluster 
Cluster 
Cluster 
Clust^ 
Chister 
Cluster 
Cluster 
CluHter 
Cluster 
Cluster 
Cluster 
Cluster 
Cluster 
Cluster 
Cluster 
Cluster 
Cluster 
Cluster 
Cluster 
Cluster 
Cluster 
(Cluster 
Cluster 
Cluster 
Clustor 
Cluster 
Cluster 
Cluster 
Cluster 
Cluster 
Cluster 
Cluster 
Cluster 


12 
13 

14 
15 


No.  4 . . 
No.  5  . 
No.  6  - 
No.  7  . 
No.  8  . , 
No.  9  . 
No.  10 . 
No.  11 
No. 
No. 
No. 
No. 
No.  16 
No.  17 
No.  18 
No.  19 
No.  20 
No.  21 
No.  22 
No.  23 
No.  24 
No.  25 
No.  20 
No.  27 
No.  2S 
No.  29 
No.  30 
No.  31 
No.  32 
No.  33 


34 
35 
30 
37 


No 
No 
No 
No 
No.  38 
No.  39 
No 
No, 
No 
No. 
No 
No 
No.  46 
No.  47 
No.  48 
No.  49 
No.  50 
No.  51 


4« 
41 
42 
43 
44 
45 


700 

700 

700 

700+ 

700+ 
700+ 
709+ 
700+ 
700+ 
700  4- 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700  + 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700-1- 
700+ 
700+ 
700+ 
700+ 
700  + 
700+ 
700+ 
700+ 
700+ 


^ 


Feet.    Feet. 
2L4'    20.4 


21.6 
20.5 
2L9 
20.4 


22.2 

20.2 

20.6 

20.8, 

18. 81 

19.6 

20.2; 

20.8 

19. 0' 

19.0. 

19.3; 

19. 4| 

19.31 

19.3 

19.2, 

19. 1! 

19.0, 

19.7 

20.5 

19.6; 

19.21 

19. 5I 

19.2; 

18.7! 

18.2' 

18.4 

17.9 

18.3 

17.2 

17.7 

17.4 

16.7 

17.3 

16.0 

15 

16 

16.6] 

15.9 

16. 2! 

15.81 

15.6 

18.7 

17.8 

17.5 

17.9 

18.3 

19.6 

20,4 

18.6 


10.3 
21.5 
2L6 


23.0 


20. 3     20. 0 


June, 
1892. 


:8  o  2 
•9  o 


20.5 

26.2 

28.0 

26.5' 

23.5 

26.7 

28.0 

18.6 

18.4 

17.8 

18.2 

18.1 

18.2 

17.9 

17.6 

17.8 

17.9 

18.0 

18.2 

17.8 

17.8 

17.2 

17.4 

17.1 

17.2 

17.0 

17.1 

16.7 

16.1 

16.3 

16.4 

16.0 

20.1 

23.7 

24.5 

23.2 

23.3 

23.2 

20.7 

19,7 

14.7 

14.9 

15.4 

15.4 

16.1 

16.1 

17.0 

17.7 

17.8 


Feet. 


26.3 
25.9 
28.0 
26.8 
28.0 
27.3 


26.0 
26.7 
26.7 
23.9 
25.2 
26.3 
25.5 
25.5 
25.5 
23.5 
25.8 
25.6 
26.5 
24.0 
23.7 
25.5 
23.5 
24.1 
23.5 
23.0 
24.0 
23.5 
22.6 
21.8 
21.3 
22.6 
23.0 
28.0 
23.0 
22.0 
22.0 
2L9 
21.8 
21.7 
23.7 
24.6 
24.8 
22.4 
23.1 
24.8 
20.6 
21.9 
21,7 
20.3 
22.4 
24.2 
25.7 
26.5 


Five  hundred  thousand  dollars  annually  is  the  least  amount  that 
can  be  used  in  a  successful  ijrosecution  of  the  work. 
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Money  statement 

July  1, 1891,  balanee  unexpended $293,319.68 

June  30, 18SK2,  amount  expended  during  fiscal  yeiu- 275, 198. 23 

Julyl,  1892,  bftlanoe  unexpende<l 18,121.45 

Jolyl,  1892,  outetanding  liabilities $11,871.34 

July  1, 1892,  amount  covered  by  uncompleted  contracts 4, 478. 80 

16, 350. 14 

July  1, 1892,  balance  available 1,771.31 

Amount  appropriated  by  act  approved  July  13,  1892 212,500.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 214, 271. 31 


Amount  (estimated)  required  for  completion  of  existing  project 1, 231, 300. 00 

Amount  (estimated)  required  for  preservation  of  improvonient 120, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1894 1,000,000.00 

Submitt-ed  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


Entries — 

Clearanoos- 

- 

DesoriptioB. 

1892. 
No.      Tons.   ICrew. 

1801. 

1892. 

1891. 

No. 

137 

130 

45 

Tons.     Crow. 

Xo. 

Tons. 

Crow. 

No. 

149 
71 
60 

280 

Tons. 

100, 1M)1 
37,  055 
21,071 

Crew. 

Foreign 

Coastwise  ... 
A.iuerican 

156 

151 

68 

108,190 

100,235 

23,890 

2,107 

2,789 

503 

87, 781 
78, 187 
15,601 

1,778 

2.1H4 

331 

IM 

1:^4 
80 

121.229 

82,  :i()0 
2t<.321 

231,  850 

2, 309 

2,  :J22 

595 

1,772 
895 
'181 

T»U1.... 

375 

232,315 

5,399 

312 

181, 669 

4,293 

378 

5,226 

159, 027 

3,448 

Imports  and  exports. 


I>otio8  on  imports  . . 

Tonnage  dnes 

Bospital  ooUections. 
MifloelUmeoiLB 


Total  collections. . . 
Bxporta  to  foreign  ports. 


Description. 


$7, 949. 72 

6, 42*).  42 

328. 00 

1, 418.  39 


16, 120.  53 
2, 790, 014. 00 


$7. 560.  <)7 

4, 945.  :>() 

552.  iiO 

1.255.00 


14,:MI.27 
3, 309,  308. 00 


Con^Huraiive  statement  of  Hmber,  lumber,  etc.,  shipped  to  foreign  and  coastwise  ports. 


I«iunber: 

Foreign . . . 
Coastwise 


Total 


Timber: 

Foreign. -. 
Coastwise 


Total 


Description. 


Cross-ties,  piles,  and  JM)k■^-> : 

Foreign 

Coastwise 


Total 


1892. 


Tons. 
51, 217 
24,  838 


1891. 

1890. 

Tont. 
40,054 
31,  123 

Tont. 
87,364 
11,792 

76,055         71,177 
73, 527        62, 292 


4,551 
1,909 

6,460 


73, 527         62, 292         33, 992 


99,156 


33,992 


1881. 


TonM. 
15,  375 
12,  783 


28, 158 


27, 101 
1,744 


28,  845 
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Comparatire  statement  of  timherf  lumber j  etc. — Continued. 


Description. 
J 

Shineles : 

Foreign 

Coastwise 

Total 

Staves: 

Foreign 

Coastwise 

Total 


1892. 


Tom. 
585 
1,350 


1,935 


189 
192 


381 


189L 


Tons. 
129 
19 


148 


111 
83 


194 


1890. 


Tons. 
135 
154 


289 


504 


504 


1881. 


Tons. 


866 
480 


1,346 


831 


831 


The  following  is  a  comparative  statement  of  the  number  and  character  of  vessels 
of  greater  draft  than  13  ibot  which  have  passed  through  the  dredged  channel  during^^ 
the  fiscal  years  ending  June  30,  1891  and  1892. 


Steamers. 

Ships. 

Barks. 

Brigs. 

Schooners. 

Total. 

Draft  in  foet. 

1 

• 

• 

0 

• 

& 

5 

• 

• 

a 

1 

* 

• 

t 

00 
iH 

54 
3 

4 
1 

• 

5 

■ 

4 

CO 

7 
53 

si 

00 
r-t 

7 
2 

00 

4 

i-( 

00      S 

• 

00 
18 

c4 

00 

4 

1  1891. 
1892. 

• 
r-t 

1 

• 

5 
2 

i 

-• 

•-i 

• 

1-1 

2 
3 

4 
3 

15 

34 

22 

6 

2 

i 

* 

• 

•-• 

Oi 

13  t«  14 

"i 
7 

•  •  • 

46 

... 

2  --- 

9107 

30 

9ft 

18 

14  to  15 

3!  51 

2      . 

10  i6 

3'     2 

6     7 

45   66 

1 
4 
1 
1 

5 

•  •  ■ 

21 

22 

14 

3 

20 

6 
3 
1 

24'  90 

77 

15  to  16 

4 
2 
4 
2 

1 

3;    i 

10'    1 
6  -.- 

1 

•  >  • 

•  •  * 
-  «  • 

>  •  ■ 

9 
1 

1 

1 
i 

6 
1 
2 

11 

4 
9. 

32 

.T7 

16  to  17  .... .... 

1 

1 

63    98 

17  to  17i 

10     3 

17i  13 

17*  to  18 

1 

•      B      • 

13     2 

1 

16 
7 

3 

18  to  19* 

6 

i 

7 

11 

43 

8 

9 

• 

Total 

C2 

8 

68 

80 

11 

8 

1 

58 

87 

80 

li    1 

1 

5 

12 

79   69137 

71253  246 

KoTK. — The  apparent  discrepancy  in  the  nnmhers  of  tpssoIs  arriving  and  doi>arting  is  explained  by 
the  fact  that  many  craft  come  op  tue  channel  drawing  less  and  go  down  drawing  more  than  13  feet. 
Of  vessels  drawing  less  than  13  feet,  285  have  passed  ap  and  108  have  gone  down  the  channel  during 
the  past  fiscal  year. 


Q  2. 

IMPROVEMENT  OF  BLACK  WARRIOR  RIVER,  ALABAMA,  FROM  TUSCA- 
LOOSA TO  DANIELS  CREEK. 


Act  of  May  23,  1828,  declared  Black  Warrior  Eiver,  Alabama,  free 
from  all  tolls  except  such  as  might  be  allowed  by  act  of  OoDgress  (sec. 
6244,  Revised  Statutes,  edition  of  1878,  page  1015). 

An  examination  and  partial  survey  of  the  river  from  Locust  Fork  to 
Tuscaloosa,  47^  miles,  was  made  in  1874,  in  accordance  with  provisions 
of  act  of  Congress  approved  June  23, 1874,  report  of  which  is  contained 
in  Report  of  Chief  of  Engineers,  1875. 

A  survey  of  the  river  from  forks  of  Sipsey  and  Mulberry,  92J  miles, 
was  made  in  the  fall  of  1879,  as  directed  by  act  of  Congress  approved 
March  3,  1879. 

The  report  thereon  is  contained  in  Report  of  Chief  of  Engineers,  1881, 
Part  II,  page  1218. 
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AppropropriationB  have  been  made  as  follows: 

By  ftct  of-* 

July  5, 1884 $50,000 

Augusts,  1886 :..    56,250 

August  11,  1888 ^ 100,000 

September  19,  1890 .^ 150,000 

Total 356,250 

Under  the  first  appropriation  a  survey  for  locating  works  of  improve- 
ment and  for  obtaining  data  upon  which  to  base  detailed  plans  aTid  es- 
timates was  commenced  in  September,  1884,  and  a  rei)ort  proposing  a 
system  of  improvement  by  locks  and  movable  dams  was  submitted 
December  19, 1885. 

A  Board  of  Engineers  for  considering  the  report  and  project  met  in 
Tnscaloosa  February  10, 1886,  and  recommended  a  change  to  locks  and 
fixed  dams  of  increased  litt. 

Plans  and  estimates  i)repared  in  accordance  with  the  recommendation 
were  submitted  August  13, 1886,  and,  with  slight  modifications,  were 
accepted  by  the  Board  in  their  report  of  April  2, 1887.  The  project  was 
approved  May  19, 1887.  The  extent  of  the  work  is  the  construction  of 
five  locks  and  dams,  with  a  totiil  lift  of  52  feet,  between  Tuscaloosa  and 
Daniels  Creek,  14J  miles,  and  its  purpose  is  to  furnish  slackwater  navi- 
gation for  barges  of  6  feet  draft. 

The  locks  are  to  be  52  feet  clear  width,  322  feet  long  between  hollow 
quoins,  available  length  285  feet,  and  to  have  a  depth  of  6^  feet  on 
miter  sills,  and  are  to  have  iron  gates.  The  dams  are  to  be  of  rock-fill 
tyi)e.  The  estimated  cost  was$741.670,  which  will  be  probably  exceeded, 
as  the  rock  used  in  construction  is  round,  both  in  quarrying  and  working, 
more  expensive  than  was  anticipated. 

Work  was  commenced  in  March,  1888,  and  has  been  carried  on  con- 
tinually since,  with  the  exception  of  a  suspension  from  September  1  to 
October  20, 1890,  caused  by  exhaustion  of  funds. 

The  land  required  on  the  east  side  of  the  river  for  Lock  l^o,  1  was 
deeded  to  the  United  States  by  mayor  and  board  of  aldermen  of  the 
city  of  Tuscaloosa,  Ala.,  in  November,  1887. 

For  the  fiscal  year  ending  June  30,  1888,  the  work  done  was  prepar- 
atory, viz,  clearing  and  grading  lock  site,  building  necessary  slieds 
and  quarters,  commencing  tra(jk  to  (quarry,  stripping  quarry,  etc.  A  lock 
tender's  house,  to  serve  as  Engineer's  office  during  construction,  was 
contracted  for  and  completed  in  May,  at  a  cost  of  $1,990. 

During  the  fiscal  year  ending  June  30, 1889,  the  preparatory  work 
was  finished,  comprising  If  miles  of  track  t-o  the  quarry,  two  inclines 
into  the  lock  chamber,  forming  a  circuit  for  delivering  stone,  cofferdam 
7  to  12  feet  high  and  550  feet  long  completi^d,  19  derricks  framed  and  put 
up,  bank  excavation  for  lock  walls  finished,  and  a  derrick  boat  and  two 
barges  biult. 

The  work  of  construction  proper  during  the  year  was : 

Cubic  yards. 

Stone  qnarriod 7, 811 

Stone  cut 2,364 

Stone  Iftid 1,434 

Rock  excavation  in  foundation 816 

Earth  excavation  in  foundation 1, 500 

During  the  fiscal  year  ending  June  30,  1890,  the  work  done  was: 

Maeonry  laid yards. .  7, 262 

Dry  masonry  laid do 248 

6tone  cut do...,      950 

Kwa  93 91 
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Stone  quarried , yards..  4,100 

Rock  excavated  in  lock  chamber do 1, 541 

Earth  excavated  for  bank  wall d6 3, 780 

Rock  placed  in  dam do 800 

Rock  placed  behind  bank  wall do 600 

Earth  placed  behind  bank  wall • do 941 

Trestles  for  needle  dam  const rn  ct-ed do 5 

The  rock  reef  on  which  the  lock  rests  was  ibiind  so  much  cut  by 
crevices  that  it  was  found  necessary  to  carry  lock,  miter,  and  needle- 
dam  walls  down  to  the  bottom  of  the  lock  chamber,  thereby  increasing 
the  amo^unt  of  masonry  1,390  yards  over  the  estimate. 

During  the  fiscal  year  ending  June  30, 1891,  the  work  done  was  as 
follows : 

Funds  having  become  nearly  exhausted  at  the  close  of  the  last  fiscal 
year,  the  work  in  July  and  August  was  confined  to  completing  the 
masonry  of  Lock  No.  1,  and  was  then  suspended  until  October  20,  at 
which  time  a  new  appropriation  became  available. 

Upon  resuming  work  it  was  found  necessary  to  renew  the  outfit  to 
some  extent.  New  booms  and  braces  were  required  for  the  derrick 
and  a  new  road  to  the  works,  to  avoid  txespassing  upon  private  grounds. 
The  track  to  the  quarry  had  also  to  be  relaid  with  steel  rails.  This 
track  had  originally  been  a  wooden  one  Avith  a  strap  rail,  for  mule 
service,  the  supposition  at  the  time  being  that  the  haul  would  not  ex- 
ceed a  mile  in  length,  but  in  reaching  out  for  better  quarry  facilities 
it  finally  became  2  miles  long,  a  distance  for  which  economy  required 
the  use  of  a  locomotive  and  steel  track.  In  addition  to  these  changes 
and  renewals,  which  were  made  during  the  fall  and  winter,  the  cofter- 
dams  for  Locks  Nos.  2  and  3  were  put  in  with  the  inclines  3,000  feet 
long  leading  down  to  them. 

The  quarry  heretofore  used  had  been  an  expensive  one  to  work  and 
only  a  small  force  could  be  advantageously  employed  on  it.  It  was 
desirable  to  get  one  capable  of  a  larger  monthly  output  and  at  less  cost 
per  y^rd.  Explorations  failed  to  indicate  a  better  site  along  the  river 
bank,  and  it  was  finally  determined  to  quarry  rock  from  the  river  bed. 
Accordingly  in  building  the  cofferdam  for  No.  3  it  was  made  long 
enough  (1,300  feet)  to  inclose  an  area  of  7  acres,  open  at  the  lower  end, 
where  there  is  an  abrupt  fall  of  4  feet,  so  that  the  inclosure  drains 
itself. 

Other  work  for  the  year  is  itemized  as  follows: 

Stone  quarried,  ashlar cubic  yards. .       846 

Stone  quarried,  backing do 2, 600 

Stone  cut t do 1,038 

Masonry  laid do 567 

Paving  foot  of  bank square  yards./  2,040 

Turting  bank  sloi)e do 3,132 

Rock  excavation  in  lock  pit cubic  yards..  1, 255 

Earth  filling  behind  wall do 1,900 

Rock  filling  behind  wall • do 1, 800 

Sand  hauled  for  mortar *. do....      850 

During  the  fiscal  year  ending  June  30,  1892,  was  as  follows: 

Lock  No.  1 : 

Rock  used  in  bank  revetment  and  dam cubic  yards . .      960 

Additional  paving square  yards..      440 

Lock  No.  2 : 

Rock  excavated  in  foundation cubic  yards. .  891 

Earth  excavated  in  foundation *.  do 1, 902 

Ashlar  quarried do 2,790 

Backing  quarried do 685 

Masonry  laid do 6,121 

Stone  cut do..,.  2,600 
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Lock  No.  3: 

ABhl»r  qnftrried yards . .      S66 

Backing  quarried do 825 

Stone  cut do....       87  i 

i 
PBBSENT   CONDITION  OF  THE  WORK.  | 

Loek  No.  1. — ^Lock-tender's  house  built  and  occupied  as  an  engineer 
office.    Lock  masonry  completed.    Base,  of  dam  filled  in  to  within  9 
feet  of  the  crest.    Lock  yard  paved'and  bank  sloped  and  turfed  and  - 
steps  laid.    The  stone  are  on  hand  prepared  for  the  abutment  and  dam. 

Loch  No.  2. — ^The  river  wall  is  completed;  1,341  yards  of  masonry 
have  been  laid  in  the  bank  wall  and  the  stone  for  finishing  it  is  in  readi- 
ness. 

Lock  No.  3. — Cofferdam  built  and  356  yards  of  ashlar  quarried.  The 
foundation  for  the  lock  walls  is  being  excavated. 

It  is  estimated  that  1200,000  expended  in  the  next  two  years  will 
complete  the  work  covered  by  the  first  three  locks  and  dams.  This 
will  open  up  about  10  miles  of  river  and  render  accessible  a  large  area 
of  3-foot  and  4-foot  coal  seams. 

Many  of  these  have  been  opened  and  occasionally  worked,  but  only 
for  local  consumption,  owing  to  lack  of  transportation  facilities.  They 
will  undoubtedly  become  largely  productive  as  soon  as  the  river  can  be 
utilized. 

Deed  for  site  of  Lock  No.  2  was  obtained  by  purchase  from  the  Tus- 
caloosa and  GasUe  Hill  Keal  Estate  and  Manufacturing  Company.  Deed 
for  site  of  Lock  No.  3  was  granted  by  the  trustees. of  the  State  Uni- 
versity. Deed  for  site  of  abutment  for  Lock  No.  1  was  obtained  by  con- 
demnation. 

OOMMEBGIAL  DfPOBTANOB. 

The  completion  of  the  project 'now  in  progress  will  extend  the  navig- 
able waters  of  the  Warrior  Eiver  into  the  chief  mineral  region  of  Ala- 
bama (known  as  the  Birmingham  district),  giving  it  a  water  outlet  to 
the  Gulf.  The  first  result  anticipated  is  the  development  of  the  coal 
seams  adjacent  to  the  river.  Cinder  the  favorable  conditions  for  mining 
that  exist  and  the  low  cost  of  barge  transportation  it  is  estimated  that 
the  output  of  these  mines  can  be  profitably  marketed  in  Mobile  Bay 
at  $1.25  per  ton.  At  this  price  the  Warrior  mines  could  practically 
monox)olize  the  coal  business  of  the  Gulf,  both  for  local  consumption 
and  for  export,  and  the  coal  tonnage  on  the  river  would  be  so  great  as, 
of  itseli^  to  justify  the  cost  of  river  improvement;  but  it  seems  quite 
probable  that  the  coal  business  would  not  be  the  only  or  even  the  most 
imx>ortant  one  to  be  developed  by  the  improved  river;  that  to  be  de- 
rived from  other  miueral  resources  must  be  considered. 

The  present  annual  output  capacity  of  Jefferson  County,  in  which 
Birmingham  is  situated,  is  estimated  in  round  numbers  as  follows: 

Tons. 

Coal  (daily  capacity,  14,000) 5,000,000 

Coke 1,300,000 

Iron  ore - 2,700,000 

Pig  iron  (daUy  capacity,  2,500) ^....      900,000 

The  works  producing  the  above  output  can  readily  be  connected  with 
the  Warrior  by  short  extensions  of  existing  railways,  and  future  iron 
and  steel  plants,  with  the  river  opened,  would  doubtless  be  placed  on 
or  a(^acent  to  the  river  banks.  At  present  the  Birmingham  furnaces 
have  to  market  their  products  in  the  North  and  West,  and  the  cost  of 


/ 
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tratisport  over  the  long  rail  roate  by  which  these  markets  are  reached 
offsets  to  a  great  extent  the  exceptional  advantages  that  these  fur- 
naces i)os^ss  for  cheap  production.  Moreover,  the  Birmingham  prod- 
ucts, by  increasing  so  largely  the  stocks  in  the  Korthem  markets,  have 
tended  to  reduce  prices,  and  doubtless  have  'intensified,  if  they  have 
not  caused,  the  depression  that  has  prevailed  in  the  iron  industries 
during  the  past  two  years.  Hence  a  water  route,  opening  new  mar- 
kets to  the  Birmingham  iron  trade,  would  benefit  not  only  that  trade, 
but  the  iron  indus^ies  of  the  whole  country. 

Should  the  Nicaragua  Canal  be  opened  the  Birmingham  furnaces, 
rolling-mills,  and  st^l  plants  will  find  their  best  and  most  cheaply  ac- 
cessible markets  along  the  Pacific  coast  via  the  Warrior  Biver  and  the 
Nicaragua  Canal.    Naturally  their  products  will  move  in  that  direction. 

Money  statement. 

July  1, 1S91,  balance  unexpended '- $108,578.51 

June  30, 18SK2,  amount  expended  during  fiscal  year 76, 783. 43 

July  1, 1892,  balance  unexpended 31,795.08 

July  1, 1892,  outatandhig  liabilities 6,197.47 

July  1, 1892,  balance  available 25,597.61 

Amount  appropriated  by  act  approved  July  13, 1892 200, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 225, 597. 61 

{Amount  (estimated)  required  for  completion  of  existing  project 185, 420. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1894   185, 420. 00 
Submitted  in  compliance  vnth  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


IMPROVEMENT  OP  WARRIOR  AND  TOMBIGBEE  RIVERS,  ALABAMA  AND 

MISSISSIPPI. 

WARRIOR  RIVER. 

The  examination  and  partial  sorvey  of  the  river  from  Tuscaloosa  to 
Demopoiis  was  made  in  1874,  and  report  thereon  may  be  found  in  tl)e 
Report  of  the  Chief  of  Engineers  of  1876,  Part  11,  page  16. 

6i  its  original  condition  the  river  was  well  adapted  for  high- water 
navigation,  having  a  width  of  400  feet  at  Tuscaloosa, -gradually  dimin- 
ishing to  150  feet  near  its  mouth.  The  boating  stage  usually  lasted  five 
months,  from  December  1  to  May  1,  the  depth  ranging  from  10  to  40 
feet,  and  the  only  obstructions  encountered  were  overhanging  trees, 
which  sometimes  carried  away  chimneys  of  steamboats  and  damaged 
their  upper  works.  Below  a  10-foot  stage  snags  became  troublesome, 
and  below  6  feet  navigation  practically  ceased. 

The  obstructions  to  low-water  navigation  were:  (1)  Ninety-four  bars 
and  reefs  that  afforded  a  ruling  depth  of  12  to  30  inches;  (2)  numerous 
snags  and  sunken  logs,  choking  up  the  bar  chutes  and  frequent  in  the 
reaches  also;  (3)  overhanging  trees  that  effectually  closed  narrow  chutes, 
even  if  otherwise  open. 

The  improvement  of  the  Warrior  was  authorized  by  act  of  Congress 
of  March  3, 1875,  and  the  project  adopted  was  to  deepen  the  bars  by 
jetty  construction,  remove  snags,  and  cut  down  overhanging  trees,  with 
a  view  to  obtaining  for  small  boats  a  low  water  channel  80  feet  wide  by 
4  in  depth. 
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The  estimated  cost  of  the  improvement  was  $105,103.  Appropria- 
tions wer<»  made  as  follows: 

Warrior  and  Tombigbee  rivers : 

March  3, 1875 $25,000 

August  U,  1876 15,000 

June  18, 1878 28,000 

March  3, 1879 20,000 

Warrior  River : 

June  14, 1880 20,000 

March  3,  1881 .' 10,622 

August  2, 1882 10,000 

July  5,  1884 12,000 

August  5, 1886 18,750 

August  11, 1888 18,000 

September  19,  1890 45,000 

Total 222,372 

Of  this  amount,  $134,372  was  appropriated  for  the  Warrior,  and 
$88,000  for  Warrior  and  Tombigbee  jointly. 

The  execution  of  the  project  was  commenced  in  June,  1875,  and  con- 
tinued for  an  average  annual  peiiod  of  four  months  up  to  !N"ovember 
10, 1885,  and  for  three  months  in  1887,  the  work  being  confined  chiefly 
to  the  removal  of  snags  and  overhanging  trees.  Channel  deepening 
by  jetty  construction  was  also  attempted  upon  49  of  the  bars  affording 
the  shoalest  water. 

The  work  In  1887  was  done  by  contract.  The  work  of  removing 
snags  and  logs  has  been  repeated  several  times  over  a  grealt  part  of 
the  river.  This  has  been  made  necessary  from  the  fact  that  landslides 
and  caving  banks  every  year  throw  many  trees  into  the  river  that, 
anchored  by  their  roots,  obstruct  the  cliannel.  This  trouble  will  con- 
tinue until  stability  shall  have  been  given  te  the  yielding  banks.  The 
work  of  sloping  and  revetting  needed  for  this  purpose  was  not  origi- 
nally contemplated,  but  as  the  necessity  for  it  became  apparent  an  ex-, 
perimental  section  3,000  feet  long  was  tried  in  1886,  costing  at  the  rate 
of  $6,000  per  mile,  which  proved  satisfactory. 

The  practical  results  accomplished  under  the  above  project  may  be 
stated  as  having  lowered  the  navigable  stage  3  feet,  a  boat  with  600 
bales  of  cotton  and  drawing  4J  feet  passing  down  the  river  without  dif- 
ficulty on  a  stage  barely  2  feet  above  low  water. 

Better  resulte  than  this  could  not  be  expected  in  continuing  the  old 
project,  because  the  slope  on  portions  of  the  river  is  such  that  the  low- 
water  discharge  will  not  give  a  uniform  depth  of  more  than  2^  feet  in  a 
channel  80  feet  wide.  Moreover,  the  statement  as  to  the  results  obtained 
holds  good  only  in  the  fall,  because  the  low- water  chutes  around  the 
bars  lie  out  of  the  current  during  high  water,  and  consequently  fill  up. 
The  scouring-out  process  does  not  keep  pace  with  the  fall  of  the  river 
surface  in  the  spring,  and  it  is  not  until  late  in  the  summer  that  the 
chutes  become  fully  0][)ened. 

It  was  therefore  evident  that  to  secure  a  4-foot  low- water  channel  of 
navigable  width  a  new  project  had  to  be  adopted,  and  when  the  im- 
provement of  the  Black  Warrior  River  above  Tuscaloosa  was  under- 
taken for  the  benefit  of  the  recently  developed  mineral  business  of  the 
Upper  Warrior  it  was  evident  that  the  6-foot  low-water  depth  adopted 
in  that  project  should  be  extended  throughout  the  river  below. 

A  survey  of  the  Warrior  was  authorized  from  Tuscaloosa  to  the 
mouth,  in  order  to  get  the  data  necessary  for  preparing  plans  and  esti- 
mates for  the  improvements  of  the  river  on  scale  desired. 
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The  survey  was  commenced  iii  the  summer  of  1887  and  c6mpleted  in 
the  fsJl  of  1889,  and  a  report  was  submitted  December  24^  1889,  pro- 
posing ^  plan  of  improvement  to  obtain  a  good  channtl  with  a  mini- 
mum depth  of  6  feet  at  low  water  by  a  system  of  dams  and  pnuematic 
gates  in  connection  with  snagging,  cutting  of  overhanging  trees,  bank 
revetment,  and  bar  improvement,  at  an  estimated  cost  of  $577,000. 

Since  that  time  a  more  careful  study  of  the  data  obtained  by  the  sur- 
vey has  resulted  in  a  change  in  the  views  previously  entertained  and 
a  belief  that  locks  in  similar  size  and  general  construction  to  those 
above  Tuscaloosa  will  be  better  tlian  the  pneumatic  gates. 

The  work  during  the  fiscal  year  ending  June  30, 1891,  was  confined 
to  a  preparation  of  a  portion  of  a  suitable  plant  for  future  use  in  the 
improvement  of  the  river,  the  old  plant  having  been  completely  used 
up,  and  an  attempt  to  do  the  work  by  contract  having  resulted  in  the 
conviction  that  it  was  more  economical  and  advantageous  to  do  the 
work  by  day's  labor. 

The  following  is  a  statement  of  work  performed  during  the  fiscal  year 
ending  June  30, 1892. 

Work  on  the  improvement  df  this  river  was  commenced  at  Forrest 
Bridge  Piers  on  December  1, 1891,  and  carried  down  to  the  mouth,  sus- 
pended December  23, 1891,  on  account  of  high  water,  resumed  early  in 
March,  1892,  at  Choctaw  Bluflf,  Ala.,  suspended  during  the  latter  part 
of  March,  1892,  on  account  of  high  water,  and  resumed  in  May,  1892. 

Snags  pnUed,  cat  up,  and  removed 757 

Number  of  cuts  made 652 

Slip-ins  removed 4 

Drifts  removed,  piles 16 

Stumps  blasted  and  removed , 8 

Logs  blasted  and  removed 1 

Logs  on  bank  cut  up 52 

Number  of  cuts  made 133 

Overhanging  trees  felled,  pulled  back,  and  cut  up 384 

Number  of  cuts  made 1, 886 

Trees  trimmed 15 

Bushes  cut « 694 

Money  statement, 

July  1, 1891,  balance  unexpended $37,127.13 

June  30, 1892,  amount  expended  during  fiscal  year 26, 831. 01 

July  1, 1892,  balance  unexpended 10,296.12 

Amount  appropriated  by  act  approved  July  13, 1892 75, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 85, 296. 12 

{Amount  (estimated)  required  for  completion  of  existing  project 457, 000. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1894  250, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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1892. 

1801. 

Cotton.... 

ton*.. 

1,460 

«75 

20 

26 

1,758 

L6Q0 

Arftin --- ...••...••...• 

................  .aO> . . . 

686 

Iron ......................... 

.................do. ... 

21 

T^nmhAr 

.............. ...do. . . . 

6 

€>«nQniil  merchandise ......... 

.................  do. ... 

1,816 

Total 

8,933 

4,026 
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TOMBIGBEE  RIVER,  FROM  WALKERS  BRIDGE   TO  FULTON. 

The  examination  of  this  section  of  the  Tombigbee  River  wjis  provided 
for  by  the  river  and  harbor  jiet  of  March  3,  1881,  and  ngain  by  the  river 
and  harbor  act  of  August  5, 188G.  An  exanunation  was  made  under  the 
first  act  and  a  report  was  submitted  February  10,  1832,  wlii(*h  is  con- 
tained in  the  Annual  Report  of  the  Chief  of  Engineers  for  1882. 

Under  the  second  act  reference  was  made  to  the  examination  previ- 
ously made.  « 

For  the  improvement  of  this  section  of  the  river  the  river  and  harbor 
act  of— 

August  lly  1888,  appropriated $4,000 

September  19, 1890,  appropriated 4,000 

Total 8,000 

The  projected  improvement  was  the  opening  of  a  channel  for  high- 
water  navigation  from  Fulton  up  to  >Valkers  Bridge  by  the  removal  of 
snagB  and  overhanging  trees  at  an  estimated  cost  of  $11,00(1. 

Work  was  commenced  at  Fulton  on  November  17, 1888,  and  continued 
to  December  21, 1888,  when  work  was  suspended  on  account  of  high 
water.  It  was  resumed  as  soon  as  the  stage  of  water  would  permit, 
March  15, 1889,  and  continued  to  the  middle  of  August,  1889.  Work 
under  ai>propriation  of  $4,000,  made  by  act  of  September  19, 1890,  was 
commenced  in  January,  1891,  at  Stevens  Field  and  carried  on  until  a 
rise  of  tiie  river  caused  suspension  on  February  4^  1891,  and  resumed 
again  in  March,  and  Walkers  Bridge  was  reached  in  May  16, 1891. 

On  account  of  high  water  during  March,  April,  and  May,  1891,  con- 
siderable necessary  work  had  to  be  passed  over;  it  was  deemed  best 
to  return  downstream  and  go  over  the  work  again  while  the  water  was 
low.  The  party  working  downstream  reached  Fulton  on  the  30th  of 
June,  1891,  and  completed  the  projected  improvement. 

The  improvement  made  will  not  be  permanent,  but,  owing  to  caving 
banks  and  shifting  of  channels,  will  require  reworking  from  time  to 
time. 

The  following  obstructions  were  removed  during  the  fiscal  year  end- 
ing June  30, 1891 : 

Trees  palled 454 

Trees  cut ^ 2,886 

Lo^  removed 1,085 

Drifts  removed 4 

Stumps  removed -. 640 

The  results  obtained  by  the  improvement  are  as  follows: 

Bafts  of  timber  o^much  larger  size  than  formerly  can  be  floated  down 
without  breaking  them  up  as  was  formerly  necessary  on  a  stage  of  3J 
feet  above  low  water,  and  barges  80  feet  long,  22  feet  beam,  and  4  feet 
draft  can  be  used  when  the  water  is  5  feet  above  low  water. 

ft  is  estimated  that  the  saving  in  freight  and  expense  of  transporta- 
tion on  cotton  and  timber  and  other  supplies  will  be  not  less  than 
$12,000  annually. 

The  length  of  this  section  of  the  river  as  given  in  the  report  of  the 
preliminary  examination  (25  miles)  is  much  too  small. 
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Money  statement 

July  1,  1891,  balance  unexpended $1,482.82 

June  30,  1892,  amount  expended  during  fiscal  year 1, 073. 93 

July  1, 1892,  balance  unexpended 408.89 

Amount  appropriated  by  act  approved  July  13,  1892 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 3, 408. 89 


'Amount  (estimated)  required  for  preservation  of  improvement 1, 000. 00 

I  Amount  that  can  be  profi  tably  expended  in  fiscal  year  ending  June  30, 1894      1, 000. 00 
^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1B66  and  1867, 
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Artioles. 

1892. 

1801. 

LiTuiiber . ......r... 

tons . . 

6,250 
'        28 

3.000 
125 

Staves 

do... 

Total r 

8,278 

3,125 

TOMBIGBEE  RIYER  FROM  FULTON  TO  VIENNA. 

A  survey  of  that  portion  of  this  section  of  the  river  from  Fulton  down 
to  Columbus,  144  miles,  was  made  under  the  act  of  June  10, 1872,  and 
report  of  same  submitted  September  20, 1873.  This  report  is  contained 
in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1873. 

An  examination  was  made  of  the  remaining  portion,  65  miles,  under 
the  act  of  July,  1870,  report  of  which  is  contained  in  Annual  Eeport  of 
the  Chief  of  Engineers  for  1871. 

Previous  to  improvement  navigation  was  carried  on  only  during  the 
winter  (high-water)  season,  and  was  seldom  attempted  above  Aberdeen, 
112  miles  below  Fulton.  Snags,  sawyers,  and  stumps  obstructed  the 
channel,  in  low  stages,  so  that  navigation  practically  ceased  on  a  stage 
6  feet  above  low  water  below  Columbus,  and  12  feet  above.  Over- 
hanging trees  were  troublesome  at  all  stages  and  frequent  cause  of 
damage.  The  normal  width  of  the  river  on  a  navigable  stage  was  from 
80  feet  at  Fulton  to  150  at  Vienna.  The  project  adopted  for  this  divi- 
sion was  to  improve  high- water  navigation  from  Fulton  to  Columbus  by 
removing  all  timber  obstructions  above  the  low-water  plane,  and  to 
clear  the  banks  of  overhanging  trees  from  Columbus  to  Vienna.  Besides 
clearing  the  river  bed  and  banks  of  obstructions,*it  was  proposed  to 
deepen  the  bars  by  dikes  and  jetties,  so  as  to  increase  the  depth  of  them 
(12  iuches  to  13  inches)  3  feet,  with  a  width  of  40  feet. 

The  estimated  cost  of  the  improvement  of  the  entire  river  was  $205,000. 
^he  amounts  appropriated  for  this  division  and  specially  designated 
jn  appropriations  made  for  the  Warrior  and  Tombigbee  have  been : 


By 'act  of—. 

March  3, 1873 $10,000 

June  18,1878 12,000 

March  3,1879 10,000 

June  14,1880 16,000 

March  3,1881 7,365 


By  act  of— 

August  2,1882 $7,500 

July  5, 1884 10,000 

August  5,1886 7,500 

August  11,1888 6,500 

September  19, 1890 6, 000 


Work  was  commenced  in  August,  1878,  and  continued  annually 
during  a  portion  of  each  year  until  May  12, 1888. 


APPENDIX  ft — REPORT   OF   MAJOR  DAMRELL.  1449 

The  work  accomplished  has  been  as  follows : 

From  Fulton  to  Columbus  the  project  has  been  completed  as  desig- 
nated, and  navigation  secured  down  to  a  stage  4  feet  above  low  water. 
Below  Columbus  5,130  snags,  stumps,  and  sunken  logs  have  been  re- 
moved, overhanging  trees  cut,  and  20  bars  deepened  to  3  feet,  leaving 
15  unimproved.  The  effect  of  the  improvement  has  been  to  afford  a 
navigable  channel  from  Columbus  to  Yienna  for  boats  drawing  3  feet 
with  the  river  2  feet  above  low  water.  Another  foot  can  be  gained  by 
improving  the  unworked  bars  on  the  plan  heretofore  adopted,  but  the 
results  obtained  from  the  deepened  baps  show  that  they  will  not  gen- 
erally maintain  the  3  feet  required,  and  a  2-foot  low- water  channel  is 
all  that  can  be  expected  from  the  scouring  method  heretofore  used. 

The  cost  of  maintaining  the  improv^  condition  would  be  about 
$8,000  annually. 

A  survey  of  the  river  from  Columbus  to  Vienna  was  made  in  1887. 
and  report  with  project  and  estimates  for  a  channel  of  6  feet  depth  at 
low  water  was  submitted  December  24, 1889. 

Work  during  the  year  ending  June  30, 1891,  consisted  in  the  prepa- 
ration of  i)art  of  a  plant  for  future  operations,  and  the  commencement 
of  work  of  improvement  at  Fulton,  June  30^  and  at  Aberdeen,  June 
15, 1891,  both  forces  working  down,  and  at  Vienna,  June  28, 1891,  this 
force  working  up  toward  Columbus. 

During  the  fiscal  year  ending  June  30, 1892:  Work  commenced  in 
June,  1891,  by  one  party  from  Aberdeen,  Miss.,  up,  and  improved  52 
miles.  A  second  party  commenced  July  1,  at  Fulton,  Miss.,  and  im- 
prove 50  miles  downstream.    Work  suspended  September  30, 1891. 

Snags  cut  up  and  removed 2,317 

Cuts  made /. 630 

Stumps  leveled  and  blasted .* 803 

Cuts  made -  261 

Sunken  logs  cut  up 157 

Cuts  made 249 

Logs  on  bank  cut  up 1,400 

Cuts  made 5,379 

Overhanging  trees  felled,  pulled  back,  and  cut  up 4,101 

Cute  made 8,0S6 

Bushes  cut 6,305 

Willows  cut,  yards '. 875 

Jetties  repaired -    4 

• 

Money  statement 

July  1, 1891,  balance  unexpended M, 714.26 

June  30^  1892,  amount  expended  during  fiscal  year 4, 714. 26 


Amount  appropriated  by  act  approved  July  13, 1892 6, 000. 00 


'  Amount  (estimated)  required  for  preservation  of  improvement 10, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1894    10, 000. 00 
Submitted  in  compliance  with  requirements  or  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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TOMBICJBEE  BIYER  FBOH  ITS  MOUTH    UP  TO  DEMOPOHS. 

Swcvej  of  this  portiou  of  river  was  directed  by  the  act  of  Aagust  11, 
1888. 

Beport  upon  the  survey  was  submitted  December  24. 1889.  The  proj- 
ect proposed  was  to  obtain  a  channel  of  6  feet  depth  at  ordinary  ^ow 
water  by  the  removal  of  snags,  logs,  and  overhanging  trees,  dredguig, 
bank  revetment,  and  the  construction  of  locks  and  dams. 

The  length  of  this  section  of  the  river  to  be  improved  is  191  miles. 

The  estimated  cost  is  (508,80^. 

By  the  act  of  September  19, 1890,  an  appropriation  was  made  of 
(55,000  for  this  work. 

Operations  during  the  fiscal  year  ending  June  30, 1891,  consisted  in 
the  preparation  of  a  plant,  most  of  which  was  completed,  and  the  full 
improvement  of  the  river,  according  to  the  project,  from  the  mouth  up, 
65  miles,  and  the  partial  improvement  of  d7|  miles  more. 

Operations  during  the  fiscal  year  ending  June  30, 1892,  were  as  fol- 
lows: Commenced  July,  1891,  suspended  in  November,  1891,  on  ac- 
count of  high  water,  and  resumed  June  1,  1892.  Operations  were  com- 
menced at  Millers  Gin,  44J  miles  above  the  mouth,  in  removing  snags, 
logs,  trees,  etc.,  as  far  as  Barneys  Shoals,  156  miles  above  the  month. 
The  old  jetties  at  Osage  and  Barneys  shoals  were  repaired. 

From  June  1  to  June  30, 1892,  snags,  logs,  trees,  etc.,  were  removed 
from  Demopolis,  Ala.,  12  miles  downstream. 

The  improvement  of  McGrews  Shoals,  Alabama,  63  miles.  Woods 
Bluff  101  miles,  and  Pearsons  Shoals  128  miles  above  the  mouth,  by 
blasting  and  rock  excavations,  was  commenced. 

The  following  is  a  statement  of  work  performed: 

Snags  pulled;  cut  up,  and  removed. .  i 584 

Number  of  cutsmaae 1^396 

Stumps  blasted;  leveled,  and  removed 16 

Logs  on  bank  cut  up 15 

OvoL-hongiqg  trees  jR)lled;  puUed  back,  and  cut  up 511 

Number  of  cuts  made '. 852 

Bushes  cut 693 

Old  Jetties  repaired linear  feet . .  1, 585 

Rock  blasted  and  excavated cubic  yards..  2, 944i 

Sunken  barges  removed 3 

An  annual  appropriation  of  $10,000  will  be  required  for  the  preser- 
vation of  this  improvement  of  the  river,  and  should  be  made  separately 
from  the  appropriation  for  the  work  proper. 


Money  statement. 


\ 


July  1, 1891,  balance  unexpended $45, 351. 02 

June  30,  1892,  amount  expended  during  fiscal  year 38, 538. 87 

July  1,  1892,  balance  unexpended 0, 812. 15 

Amount  appropriated  by  act  approved  July  13, 1892 125, 000. 00 

Amount  available  for  the  fiscal  year  ending  June  30, 1893 131, 812. 15 

(Amount  (eststimated)  required  for  completion  of  existing  project 328, 808. 00 
Amount  that  can  be  profitably  expended  m  fiscal  year  ending  June  30, 1894  328, 808. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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ArticlM. 


Cotton ^ '. tons.. 

Grain do.», 

Iron do... 

Lnmber  and  croM-ties ^ do. .. 

Shingles .-. - do.., 

General  merohandiae do... 


Total. 


1892. 


•,5M 

7,064 

71 

41.866 

1,146 
17,709 


77,376 


TOMBIGBES    SIYEB    PROM    DEMOPOLIS,    ALABAMA,    TO     COLUMBUS, 

MISSISSIPPI. 

Extending  improv6m«it  to  secure  6  feet  draft  at  low  water.  The 
survey  of  tlus  section  of  the  river  was  directed  by  the  act  of  August 
11,1888. 

Beport  upon  the  survey  was  submitted  December  24,  1889.  The 
project  proi>08ed  was  to  obtain  a  channel  of  6-feet  draft  by  the  removal 
of  logs,  snagfs,  and  overhanging  trees,  bank  revetment,  bar  improve- 
ment by  contraction  works,  and  dams  and  locks,  at  an  estimated  cost 
of  $779,400. 

The  length  of  this  portion  of  the  river  is  156  miles. 

An  appropriation  was  made  by  the  act  of  September  19,  1890,  oi 
$16,000. 

Operations  during  the  fiscal  year  ending  June  30, 1891,  consisted  in 
the  preparation  of  a  plant  for  the  work.  Work  was  commenced  during 
June. 

During  the  fiscal  year  ending  June  30, 1892,  work  was  suspended 
December  23,  1891.  Twenty-two  and  one-half  miles  from  Windham 
down  were  cleared  of  snags,  logs,  and  overhanging  trees,  and  the 
remainder  of  the  time  was  devoted  to  removing  sunken  obstructions 
at  Ten  Mile  Shoals,  10  miles  below  Columbus.    Work  performed — 

Snags  puUed,  cat  up,  and  removed 1,018 

Cute  made 244 

Stumps  leveled,  blasted,  and  removed , 1,499 

Cuts  made 199 

Sunken  trees  puUed,  cut  up,  and  removed 110 

Cuts  made 435 

Logs  on  bank  cut  up 1,007 

Cuts  made 3,753 

Overhanging  trees  felled,  pulled  back,  and  cut  up 7,406 

Cuts  made 18,581 

Trees  deadened 39 

Trees  trimmed 197 

Brushes  cut 4,383 

The  amount  of  $20,000  should  be  made  available  each  yesu*  for  the 
removal  of  the  yearly  accumulation  of  snags,  slip-ins,  etc.,  on  the  War- 
rior and  Tombigbee  rivers  (including  all  the  divisions). 

An  annual  appropriation  of  about  $28,000  will  be  required  for  the 
preservation  of  the  improvement. 

Money  statement. 

July  1, 1891,  balance  unexpended $14,712.00 

June  30, 1892,  amount  expended  during  fiscal  year 14, 712. 00 

Amount  appropriated  by  act  approved  July  13,  1892 35,000.00 


(Amount  f estimated )|fequi red  for  completion  of  existing  project 729, 400. 00 
Amounttnat  can  be  profitably  expended  in  HBcal  year  ending  June  30, 1894  250, 000. 00 
Submitted  in  compliance  with  requirements  oi  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 


Articles. 

1892. 

Cotton 

« 

„     , T.,.-,TtOIW.. 

3,000 

Grain  .../ 

do..-- 

2,910 
20 

Iron 

do. . . . 

Iinm  ht^T 

do 

5,833 

Gonorul  merchftndiM  . . . 

do. 

7,291 

^ 

Total 

19,000 

Q  4- 

» 

IMPROVEMENT  OF  NOXUBEE  RIVER,  MISSISSIPPI. 

The  examination  of  this  river,  provided  for  by  act  of  Congress  ap- 
proved March  3, 1879,  was  made  during  the  month  of  March,  1880,  and 
extended  from  Macon,  Noxubee  County,  Miss.,  to  its  mouth. 

Bex)ort  is  contained  in  the  Annual  Bepoit  of  the  Chief  of  Engineers 
for  1880.  The  condition  of  the  river  when  examined  was  such  that  dur- 
ing all  seasons  of  the  year  and  at  all  stages  of  water,  navigation,  ex> 
cept  by  small  flatboats,  was  practically  impossible. 

Steamboats,  prior  to  the  building  of  the  Mobile  and  Ohio  Eailroad 
(1859),  phed  the  river.  After  the  construction  of  this  railf oad  the  boats 
were  withdrawn.  The  river  banks  then  became  overgrown  with  tim- 
ber, much  of  which  in  time  fell  or  slid  into  the  river,  and  caused  the 
formation  of  a  number  of  shoals  and  bars.  The  river  being  virtually 
abandoned  for  the  purpose  of  navigation,  the  planters  living  along  its 
banks  assisted  in  obstructing  its  channel  way  by  building  a  number  of 
fish  traps  and  milldams.  The  chief  obstruction  to  navigation  consisted, 
in  the  immense  number  of  trees  overhanging  the  river  throughout  its 
entire  length. 

At  the  time  of  the  examination  the  minimum  depth  of  the  river  was 
found  to  be  (at  ordinary  low  water)  IJ  feet  and  the  average  width  60 
feet. 

The  project  adopted  was  to  afford  a  navigable  channel  during  high 
water,  or  about  five  months,  to  the  town  of  Macon,  by  the  removal  of 
overhanging  timber  from  the  banks  and  such  obstructions  to  navigation 
might  be  found  in  the  river. 

The  estimated  cost  was  $65,245.25. 

The  appropriations  made  for  the  improvement  are  as  follows: 


By  act  of  Congress — 

June  14, 1880 $12,000 

March  3, 1881 8,000 

August  2. 1882 10,000 

Julys,  1884 7,500 

Augusts,  1886 7,600 


By  act  of  Congress — 

August  11, 1888 $5,000 

September  19, 1890 3,000 

Total 63,000 


Work  was  commenced  on  the  improvement  during  the  low-water 
season  of  1880,  prosecuted  during  the  fiscal  years  ending  June,  1881,  and 
June  30, 1882,  and  through  the  month  of  March,  1883;  from  September, 
1884,  to  January  12, 1885;  from  May  23,  1885,  to  September  23,  1886: 
from  May  26, 1887,  to  December  15, 1887;  from  May  15, 1888,  to  July 
20, 1888;  from  September  20, 1888,  to  December  8, 1888;  from  April  1, 
1889.  to  October,  1889.  The  condition  of  the  improvement  at  the  end  of 
the  nscal  year  is  a  completely  improved  channd  from  the  mouth  of  the 
river  up  to  Macon,  91^  miles,  and  the  project  may  be  considered  to  be 
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completed.  The  amount  available,  and  any  appropriation  that  may  be 
made,  will  be  applied  to  the  maintenance  of  improvement. 

The  river  daring  high  water  is  navigable  from  its  mouth  to  Macon. 

This  work  will  require  an  annual  expenditure  of  (3,000  to  maintain  it 
in  its  improved  condition,  and  no  further  improvement  should  be  con- 
sidered until  the  Tombigbee  Kiver  below  Gainesville  is  completdy  im- 
proved. 

The  reduction  in  freight  charges  on  cotton  and  produce  by  railroad, 
due  to  the  improvement  of  the  river,  is  estimated  at  not  less,  and  prob- 
ably much  more,  than  $20,000  per  annum. 

Money  statement 

July  1, 1891,  balance  nnexpended $3,257.46 

June  90, 1892,  amount  expended  during  fiscal  year 156. 75 

July  1,  1892,  balance  unexpended 3,100.71 

Amount  appropriated  by  act  approved  July  13,  1892 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 6, 100. 71 

^  I   M   III       ■      JF     »■■      ■      -'    ' 

(Amount  (estimated)  required!  for  completion  of  existin^^  project 6, 000. 00 

Amonntthatcanbeprofitablyexpendedinfisoal  vearendinff  JimeSO,  1894  6, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  pf  1866  and  1867. 


Q5. 

IMPROVEBiENT  OF  I^ASCAGOULA  RIVER,  MISSISSIPPI. 
By  act  of— 

March  2,  1827,  an  appropriation  was  made  of $8,000 

May  23, 1828,  an  appropriation  was  made  of 17,500 

August  30, 1852,  an  appropriation  was  made  of 5, 000 

The  first  appropriation  was  made  for  removing  obstructions  from  the 
river  and  deepenmg  the  channel  at  its  mouth,  the  second  one  was  made 
for  deepening  the  channel  at  its  mouth,  and  the  third  was  made  for  a 
survey  of  the  river.  There  are  no  records  in  this  office  of  the  work  done 
under  these  appropriations. 

In  1870,  March  1,  a  canal  (called  Noyes  Canal)  dredged  across  the 
bar  at  the  mouth  of  the  river,  under  a  charter  from  the  State  of  Missis- 
sippi to  Abram  A.  Green,  to  a  depth  sufficient  to  admit  vessels  of  6  feet 
draft  at  low  tide,  was  opened  by  private  parties. 

The  cost  of  the  canal  was  stated  to  be  (27,000,  and  for  annual  main- 
tenance $4,000. 

By  the  act  of  March  3, 1873,  a  survey  was  directed  to  be  made  at 
East  Pascagoula  Harbor,  Mississippi  Sound.  This  survey  was  mahe 
during  the  same  3- ear,  and  report  was  submitted  October  23, 1873.  The 
report  is  contained  in  the  Annual  Eeport  of  the  Chief  of  Engineers  for 
1874.  The  plan  adopted  for  the  improvement  was  the  dredging  of  a 
channel  200  feet  wide  and  7  feet  deep  at.  mean  low  water  through  the 
bar  at  the  mouth  of  the  river,  and  the  removal  of  snags  and  overhang- 
ing trees  throughout  its  entire  length,  at  an  estimated  cost  of  $53,800. 

GPhe  following  appropriations  were  made  to  carry  out  this  project: 


By  act  of— 

June  18,  1878 $10,000 

March  3,  1879 14,000 

Jnneli,  1880 20,000 

March  3, 1881 4,000 


By  act  of— 

August  2, 1882 $8,000 

July  5,  1884 3,000 

Total 69,000 
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At  the  commencement  of  the  work  there  was  3  feet  on  the  crest  of 
the  bar  at  mean  low  water,  and  the  river  was  mnch  obstructed  by  snags, 
logs,  and  overhanging  trees.  Of  the  aggregate  amount  of  the  several 
appropriations  made  up  to  July  5, 1881,  less  (1,500  allotted  for  exami- 
nation, (42,500  was  devoted  to  dredging  through  the  bar  at  the  mouth, 
and  resulted  in  securing  a  channel  through  the  bar  180  feet  to  190  feet 
wide,  7 J  to  8  feet  deep. 

Fifteen  thousand  dollars  of  the  amount  appropriated  up  tothi^ttime 
was  applied  to  the  removal  of  snags,  logs,  and  overhanging  trees. 
Commencing  at  the  light-house  near  the  jmouth  of  the  river,  in  the 
spring  of  1^2,  the  work  was  prosecuted  during  the  working  season  of 
1882, 1883,  and  1884.  This  t)ortion  of  the  work  was  completed  on  De- 
cember 23, 1884,  and  resulted  in  securing  a  navigable  channel  from  the 
mouth  of  the  river  to  one-half  mile  above  *^  Dead  Lake,"  50J  miles,  for 
vessels  drawing  6^  feet,  and  to  the  junction  of  the  Leaf  and  Ghicka- 
saha  for  vessels  of  lighter  draft,  during  six  or  eight  months  of  the  year. 
The  project  was  then  virtually  completed. 

By  act  of— 

Augusts,  1886,  an  appropriation  was  made  of  ..^ $20,000 

August  5, 1886,  transferred  amount  appropriated  for  improTing  Horn  la- 
land  Pass,  actof  July  5,  1884 5,000 

Au^st  11, 1888,  an  appropriation  was  made  of 27,000 

September  19,  1890,  an  appropriation  was  made  of 20, 000 

Total *. 72,000 

Under  these  appropriations  a  new  project  was  proposed  and  approved 
for  securing  a  channel  of  navigable  width  and  minimum  depth  of  12 
feet  &om  Moss  Point  to  the  anchorage  in  the  bay,  at  an  estimated  cost 
of  (78,100  and  maintaining  the  river  above  Moss  Point  in  its  improved 
condition. 

After  due  advertisement  bids  for  dredging  were  opened  August  17, 

1887,  and  contract  entered  into  with  J.  H.  Gardner,  September  15, 1887. 
Dredging  operations  were  commenced  October  8, 1887,  and  completed 

April  28, 1888, 113,529  cubic  yards  were  removed.  The  wreck  of  the 
United  States  snag  boat,  sunk  opposite  Moss  Point,  was  removed 
during  May,  .1888.  Bids  for  improving  Pascagoula  Eiver,  Mississippi 
(dredging  and  building  dam),  were  received  and  opened  November  27, 

1888,  but  prices  (17^  cents  for  dredging  and  $3,700  for  dam)  were  not 
satisfactory,  and  all  were  rejected. 

Bids  were  again  solicited  and  opened  January  20,  1890,  and  that  of 
George  0.  Fobes  &  Co.,  for  dredging  at  16.2  cents  per  cubic  yard,  and 
the  Alabama  Dredging  and  Jetty  Oompany,  for  the  dam,  $3,350  ac- 
cepted and  contracts  entered  into. 

Dredging  was  commenced  April  16, 1890,  and  continued  to  the  lat- 
tef  part  of  July,  1890.    The  dam  was  completed  in  July,  1890. 

Bids  were  solicited  and  opened  November  20, 1890,  and  the  lowest, 
that  of  the  Alabama  Dredging  and  Jetty  Company,  at  22  cents  per 
cubic  yard,  measured  in  the  scow,  accepted  and  contract  entered  into. 

Dredging  was  commenced  in  February,  1891,  and  continued  to  Sep- 
tember 25, 1891. 

Under  the  contract  with  George  0.  Fobes  &  Co.,  73,619  cubic  yards 
were  removed,  and  under  that  of  the  Alabama  Dredging  and  Jetty 
Company  86,598  cubic  yards  have  been  removed  up  to  the  25th  of  Sep- 
tember, 1891.  At  the  beginning  of  the  work  under  the  new  project 
there  was  a  depth  of  7  feet  through  the  bar  at  the  mouth  of  the  river, 
obtained  by  dredging  under  the  previous  project,  and  a  least  depth  of 
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■9  feet  in  the  river  up  to  Moss  Point.  Under  the  new  project  the  work 
under  the  first  contract  was  devoted  to  deepening  the  cut  through  the 
bar  at  the  mouth  of  the  river^  and  a  channel  of  navigable  width  and 
9J  feet  depth  obtained*  Under  the  second  contracts  operations  were 
carried  on  in  the  river  between  Moss  Point  and  the  mouth,  and  a  chan- 
nel of  80  feet  wide  and  12  feet  deep  was  obtained. 

Under  the  third  contract  the  work  has  been  devoted  to  deepening 
the  channel  through  the  bar  at  the  mouth  of  the  river  to  12  feet. 

Work  on  the  river  above  Moss  Point  was  commenced  on  December 
19,  1891,  and  suspended  January  31, 1892,  on  account  of  high  water. 

The  following  obstinictioos  were  removed  during  the  fiscal  year  end- 
jng  June  30, 1892 : 

Snags  palled  and  removed 48 

Number  of  cuts  made 73 

Sunken  logs  and  trees  pulled  and  removed 157 

J^uniber  of  cuts  made 285 

Overhanging  trees  felled,  and  pulled  back  and  cut  up 269 

Number  of  cuts  made 585 

This  improvement  will  not  be  permanent  in  its  character;  $2,500  will 
be  required  annually  for  the  removal  of  snags,  etc.,  in  order  to  maintain 
the  river  above  Moss  Point  in  its  improved  condition. 

The  present  indications  are  that  no  annual  api)ropriation  will  be  re- 
quired for  preserving  the  dredged  channel,  but  that  $8,000  at  intervals 
of  three  or  four  years  will  be  ample. 

The  extent  and  present  condition  of  the  work  is  as  follows: 


Extent. 


I.  Snagging  ftud  cutting  overhanging  trees  fironi 

head  to  mouth. 
II.  Dredging  channel  fh>ni  Moss  Point  to  mouth 
of  navigable  width  and  12  feet  depth  and 
confltroction  of  dam  at  Lowrv  Islana. 
m.  Dredging  channeL  of  naviguule  width  and 
12  feet  depth  from  the  mouth  to  the  12-foot 
curve  in  Mia«i8sippi  Sound  length  of  18,898 
feet. 


Condition. 


Complete,  but  needa  reworking  in  preservation  of 

improvement. 
Completed  to  a  width  of  60  feet,  and  in*  good  oon* 

ditiou  when  laHt  examinc<l.    Dam  completed. 

Completed  to  a  width  of  80  feet  for  a  diatancb  of 
5, 100  feet,  and  to  a  width  of  120  feet  for  a  dis- 
tance of  2,450  feet. 


The  amount  estimated  for  completion  is  in  excess  of  the  original  esti- 
mate, the  reasons  for  wlflch  are  that,  owing  to  the  extreme  hardness  of 
a  portton  of  the  bottom  to  be  dreilged  and  the  smallness  of  the  appro- 
priations made  available,  the  cost  of  excavation  is  in  excess  of  that 
originally  estimated. 

Money  statement. 

m 

July  1,  1891,  balance  unexpended $15,833.03 

June  %f  189!2,  amount  expended  during  fiscal  year 14, 099. 87 

July  1,  1892,  balance  unexpended 1,733.16 

Amount  appropriated  by  act  approved  July  13, 1892 20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30>  1893 21, 733. 16 


Amount  (estimated)  re^iuired  for  completion  of  existiuj;  project 49, 000. 00 

Amonnt  (estimated)  required  for  preservation  improvement  above  Moss 

Point 20,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  69, 000, 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 
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Entries. 

Cleared. 

1892. 

1891. 

68,725 
41,658 

1892. 

1801. 

Pnreiim 

104,076 
31, 461 

110,887 
35, 115 

06,825 

CniuitiirliiA 

42,055 

Total 

135, 527 

100,883 

146,002 

138,880 

Comparative  stalement  of  shipments  to  foreign  and  coasttcise ports. 

Artioles. 

1892. 

1801. 

Tons. 

Value. 

Tons. 

Value. 

LiiiintiAP.  ................•••..••.•••••...•••....••...••• 

183,909   il.S82.083.40 

80,413 

$888,247.00 

1,837 

9,487.95 
241,340.00 

OAnprRl  mdricliiindiflfi  ..•«.•••.•.•••••••.«..••«••.-••... 

13, 503. 00 

Total 

1, 633. 791. 35 

001.840.00 

Q  6. 

IMPROVEMENT  OF  CHICKASAHAY  RIVER,  MISSISSIPPI. 

The  act  of  Congress  of  August  11^  1888,  provided  for  an  examination 
of  the  Ghickasahay  Biver  from  its  mouth  to  Enterprise.  This  exami- 
nation was  made,  and  report  submitted  on  February  16, 1889. 

The  approved  project  is  to  clear  the  channel  from  the  mouth  up  to 
railroad  bridge,  near  Shubuta,  by  the  removal  of  logs,  snags,  and  over> 
hanging  trees,  at  an  estimated  cost  of  $30,000. 

By  a<Jt  of  Congress  dated  September  19, 1890,  $6,000  was  appropri- 
ated for  the  improvement  of  the  Chickasahay  Eiver. 

The  work  performed  during  the  fiscal  year  ending  June  30, 1892,  was 

as  follows: 

Commenced  work  at  Waynesboro,  Miss.,  October  13, 1891,  and  sus- 
pended December  12, 1891. 

The  following  obstructions  were  removed : 

• 

Overhanging  trees  felled  and  cot  up 4,500 

Number  of  cuts « 5,000 

Overhanging  trees  trimmed 1, 500 

Logs  on  bank  cut  up 6,000 

The  results  obtained  by  the  improvement  are  as  follows : 
A  high-water  channel  that  allows  rafts  of  much  larger  size  than  for- 
merly to  be  floated  down  with  comparative  ease.' 

The  saving  to  producers  by  improvement  proi)osed  is  estimated  at 
about  $50,000  annually. 

Money  statement, 

July  1, 1891 ,  balance  unexpended $5, 000. 00 

June  30, 1892,  amount  expended  during  fiscal  year 4, 595. 27 

July  1, 1892,  balance  unexpended 404. 73 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

Amoimt  available  for  fiscal  year  ending  June  30, 1893 5, 404. 73 


harbor  acts  of  1866  and  1867. 
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COBCMERCIAL  STATISTICS. 


Articles. 

1808. 

Tons. 

Yalne. 

riOinlMir  .......................................................................... 

847 

$38,107.00 

Q7- 

IMPBOVEMENT  OF  BLUFF  CREEK,  MISSISSIPPI. 

An  act  of  Congress  of  August  11, 1888,  directed  that  an  examination 
of  this  creek  should  be  made  from  its  mouth  to  the  head  of  navigation. 

The  examination  was  made,  and  reiwrt  submitted  February  16, 1889. 

The  project  proposed  consisted  in  the  removal  of  snags,  logs,  and 
overhanging  trees  fi'om  the  mouth  up  to  Yancleaves,  at  an  estimated 
cost  of  91,000. 

By  act  of  Congress  approved  September  19, 1890,  $1,000  was  appro- 
priated for  this  work. 

Work  was  commenced  in  December,  1891,  and  suspended  in  Febru- 
ary, 1892. 

The  following  work  was  performed  during  the  fiscal  year  ending  June 
30, 1892: 

OverhaDging  trees  feUed  and  cut  up 500 

Orerhanging  trees  felled  and  puUea  back 3,500 

Snags  cut  in  the  water  with  saws 49 

Snags  removed 92 

Stomps  removed,  leveled 341 

This  stream  has  been  fully  improved  and  the  project  completed. 
The  money  value  of  articles  transported  one  way  on  this  creek  is 
estimated  at  $41,500. 

Money  statement 

July  1,  1891,  balance  unexpended $1,000.00 

June  30,  1892,  amount  expended  daring  fiscal  year 999.51 

July  1, 1892,  balance  unexpended .' .49 


Commereial  Btaiisticsfor  fiaoal  year  ending  June  SO,  1892,  Bluff  Creek,  Missieeippi—Vea* 

eels  engaged. 

1802. 

1801. 

Tonnage. 

1802. 

1801. 

HiMuilnrifiA  .......>•.•■•■>■•■•■•..■«««>•>«>■■■■■■■........*.•.......... 

82 

28 

700 

601 

• 

Articles  shipped  up  and  down  stream 

• 

Articles. 

1802. 

1801. 

Amount. 

Value. 

Amount. 

Value. 

nhftrfioal ............... 

barrelH. . 

374,000 
0,000 
1.000 

$50,400 
18.000 
50,0C0 

810,000 

6,000 

700 

$43,000 
10,000 
35,000 

SawlogB 

General  merchandise.. 

nnmlier. . 

tons.. 

Total 

118,000 

88.000 

j;j^O  92 98 
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Q  8. 

DiPROVEBiENT  OF  LEAF  RIVER,  MISSISSIPPI. 

The  act  of  Congress  of  August  11, 1888,  provided  for  an  examination 
of  Leaf  River  from  its  mouth  to  mouth  of  Bowie  Creek,  near  the  Kew 
Orleans  and  Northeastern  Eailroad.  This  examination  was  made,  and 
report  submitted  on  February  15, 1889. 

The  approved  project  is  to  clear  the  channel  from  the  mouth  of  Bowie 
Creek,  for  high-water  navigation,  by  the  removal  of  snags,  logs,  and 
overhanging  trees,  at  an  estimated  cost  of  $25,000. 

By  act  of  Congress  dated  September  19, 1890,  $5,000  was  appropriated 
for  the  improvement  of  Leaf  Eiver. 

Work  on  this  improvement  was  commenced  during  August,  1891,  at 
Hattiesburg,  Miss.,  and  suspended  November,  1891.  'fiie  following 
work  was  performed  during  the  fiscal  year  ending  June  30, 1892: 

SnaespnUed  and  cut  up 1,070 

Sunken  logs  and  trees  removed 110 

Overhanging  trees  felled  and  cut  up 1, 100 

Overhanging  trees  felled  and  pulled  back 1,066 

Logs  on  bank  cut  up 273 

Stumps  leveled,  blasted,  and  removed 325 

This  work  has  resulti*d  in  giving  a  high-water  channel,  by  removal  of 
logs,  snags,  etc.,  from  Hattiesburg  to  Augusta,  Miss.,  a  distance  of  40 
miles. 

The  present  annual  commerce  to  be  favorably  affected  by  an  improve- 
ment is  of  a  value  of  about  $499,000. 

Money  statement. 

July  1, 1891,  ba  lance  nnexpendod $5,000.00 

June  30, 1892,  amount  expended  during  fiscal  year 4, 597. 86 

July  1, 1892,  balance  unexpended 402. 14 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  Jane  30, 1893 5, 402.  li 

(Amonnt  (estimated)  required  for  completion  of  exintin^  project 15, 000. 00 

Amount  that  can  be  pron  tably  expended  in  fiscal  year  ending  J  une  30,1894  15, 000. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMSRCIAL  STATISTICS. 


Article. 

1892. 

Tons. 

Yalao. 

I«1IIIlb^ T--^ rr...... 

162 

$11,836.03 

Q  9- 

IMPROVEMENT  OF  HARBOR  AT  BILOXl  BAY,  MISSISSIPPI. 

The  examination  of  this  liarbor,  provided  for  by  the  third  section  of 
the  river  and  harbor  act  of  March  3, 1881,  was  made  during  the  months 
Qf  August  and  September,  1881. 
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The  report  is  contained  in  Annual  Beport  of  Chief  of  Engineers, 
1882,  Appendix  K  27. 

The  examination  showed  that  between  the  roadstead  and  the  Back 
Bay  are  situated  a  series  of  mud  flats,  called  Deer  Island  Flats,  about 
1^  miles  east  of  Biloxi,  having  a  present  depth  of  4  feet. 

The  improvement  understood  to  be  desired  was  to  secure  through 
these  flats  a  cliannel  8  feet  deep. 

The  estimated  cost  of  the  work  by  dredging  was  (35,000.  The  act 
of  Congress,  August  2, 1882,  appropriated  $5,000  for  the  improvement 
of  the  roadstead.  No  project  was  submitted,  the  amount  appropriated 
being  deemed  insufficient  for  an  economical  prosecution  of  the  work. 
Authority  was  therefore  obtained  to  defer  all  action  until  a  further  ap- 
propriation was  made.  The  act  of  July  5, 1884,  directed  that  the  bsd- 
auce  of  the  money  heretofore  appropriated  for  the  roadsted  be  applied 
to  the  deepening  of  the  channel  iit)m  Mississippi  Sound  to  the  wharves 
of  Biloxi.  The  desired  iuiprovement  was  the  deex)ening  of  the  channel 
from  Mississippi  Sound  to  the  wharves  of  Biloxi  from  4^  feet,  the  least 
depth  at  that  time,  to  8  feet,  and  the  estimated  cost  was  $55,000:  It 
was  not  deemed  economical  or  judicious  to  commence  the  work  with  the 
small  amount  on  hand.  Authority  was  therefore  obtained  to  hold  the 
appropriation  until  a  ftirther  one  was  made  to  justify  a  call  for  bids. 

The  river  and  harbor  act  of  August  5,  1886,  appropriated  $12,600, 
thus  affording,  with  the  balance  on  hand,  the  sum  of  $17,488.55  for 
carrying  on  the  work  of  improvenent. 

The  plans  and  estimates  heretofore  submitted  were  based  upon  an 
examination  only  (not  sufficient  for  laying  out  the  work  properly),  the 
limit  of  time  and  money  preventing  a  complete  survey;  therefore  a 
careful  survey  of  the  channel  from  Mississippi  Sound  to  the  wharves 
of  Biloxi,  to  locate  channel  to  be  dredged,  was  recommended  to  be 
made. 

This  recommendation  was  approved  and  $900  from  the  amount 
available  was  allotted  for  the  work. 

A  project  and  estimates,  based  on  the  survey  made  in  April  and 
May,  1887,  were  submitted  July  8, 1887,  and  approved  July  13^  1887. 

The  sum  of  $16,523.64  was  available  July  1,  1887,  for  the  improve- 
ment of  this  harbor. 

Advertisement  and  specifications  for  dredging  were  prepared  and 
published,  bids  were  opened  August  17,  1887,  a  contract  was  entered 
into  with  George  C.  Fobes  &  Co.,  of  Baltimore,  Md;,  at  17  cents  per 
cubic  yard,  and  dredging  operations  were  commenced  September  12, 
1887,  and  completed  March  2, 1888.  Eighty-four  thousand  six  hundred 
and  eighty-six  cubic  yards  of  material  were  removed. 

Bids  for  improving  Biloxi  Harbor,  Mississippi  (dredging),  were  re- 
ceived and  opened  November  27, 1888,  but  as  prices  (1^  cents  per 
cubic  yard)  were  not  satisfactory,  all  were  rejected. 

Bids  were  again  sohcited  and  opened  January  20, 1890,  and  contract 
awarded  to  Alabama  Dredging  and  Jetty  Company  at  14|  cents  per 
cubic  yard,  measured  in  the  scow.  Work  commenced  July  14, 1890, 
and  continued  to  November  12, 1890,  at  which  time  97,092  cubic  yards 
had  been  excavated  and  the  project  virtually  completed,  although  a 
greater  width  is  considered  advinable,  and  it  is  projwsed  to  expend  the 
appropriation  available  in  that  way. 


tr 
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The  extent  and  present  condition  of  the  work  is  as  follows: 


Extent. 


Dredfffng  »oluuinel  of  B  feet  depth  and  n»Tigable 
iriath.  throagh  the  bar  aoroaa  the  west  entranoe 
to  Bilozi  Bay,  from  Miaaissippi  Sound,  a  diatanoe 
of  5.361  feet. 


Present  oonditlon. 


Completed  to  a  depth  of  9  feet  and  width  of  120 
feet,  and  when  last  soanded  was  in  good  condi- 
tion, with  not  less  than  8  feet  thronghont  the 
dredged  channel. 


The  present  project  is  therefore  completed,  but  the  amount  on  hand 
can  be  used  to  advantage  in  widening  the  channel  already  obtained. 

An  examination  of  the  dredged  channel  was  made  during  May,  1892, 
and  it  was  ascertained  that  the  depth  of  8  feet  had  been  maintained; 
but  an  accumulation  of  soft  black  mud,  slightly  mixed  with  very  fine 
sand,  was  found  opx)osite  the  first  turning  point,  at  the  intersection  of 
Beaches  1  and2andfiromthe  second  turning  point,  the  intersection  of 
Eeaches  3  and  4,  650  feet  south,  where  the  excavation  crossed  die  bar 
formation  on  west  spit  of  Deer  Island. 

During  June,  1892,  advertisement  and  specifications  for  dredging 
were  prepared  and  published. 

Money  statement. 

July  1, 1891,  balance  nnexpended $10,851.36 

July  1, 1892,  balance  unexpended  ...., 10,851.36 

The  indications  are  that  not  more  than  $8,000  every  four  or  five  years  will  be  ample 
for  the  preservation  of  the  improvement.     Before  the  improvement  vessels  of  more 
than  5  feet  draft  could  not  enter  the  harbor,  while  since  the  improvement  vessels  of 
,8  feet  draft  can  come  to  the  wharves  of  Biloxi. 


COMMERCIAL  STATISTICS. 


Aitidee. 


Lumber « tone 

Oysters do. 

Wsh do. 

Shrimp do. 

General  merchandise do. 

Total 


189L 


8,000 

84,376 

2,068 

1,000 

73,418 


114,776 


Q  10. 

IMPROVEMENT  OP  PEARL  RIVER,  MISSISSIPPI,  BELOW  JACKSON. 

The  original  project  for  improying  this  section  of  the  river  was 
adopted  in  1880^  the  object  being  to  obtain  a  navigable  channel  5  leet 
deep  at  low  water  from  Jackson  down  to  the  month  by  the  removal  of 
snags,  stamps,  roots,  logs,  and  trees,  and  the  clearing  of  banks  of  over- 
hanging trees,  at  an  estimated  cost  of  $95,940,  based  npon  the  report 
of  a  survey  made  under  direction  of  Capt.  C.  W.  Howell,  Corps  of  En- 
gineers, U.  S.  Army,  during  March  and  April,  1879. 

XJx>on  an  examination  made  in  December,  1884,  it  was  found  that  a 
6-foot  clear  channel  at  low  water  was  not  practicable  by  the  method  pro- 
X)osed,  but  that  a  2-foot  channel  at  low  water  could  be  obtained  in  that 
manner,  and  was  all  that  the  present  commerce  of  the  river  required. 
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TJpon  that  examination  tbe  ori^iual  estimate  was  increase  $50,000. 
(See  Annual  Keport,  1885-'86,  page  1367.) 

In  addition  to  the  improvement  of  the  river  proper  the  increased 
lumber  trade  of  mills  situated  on  the  river  demands  the  dredging  of 
the  channel  over  the  bar  at  the  mouth  of  East  Pearl  Biver  to  12  feet,  a 
rough  estimate  of  the  cost  of  which  is  $20,000. 

The  following  appropriations  have  been  made: 


By  act  of— 

August  11, 1888 $15,000 

September  19,  1890 20,000 

Total 128,125 


By  act  of— 

June  14, 1880 $30,000 

March  3, 1881 25,000 

August  2, 1882 15,000 

July  5,1884 10,000 

August  5, 1886 13,125 

Under  these  ^)ropriations  work  was  conunenced  by  contract  in  De- 
cember, 1880.  WorMng  firom  Jackson  down,  295  miles  of  river  was 
partially  improved. 

August  23, 1882,  contract  work  was  completed  and  accepted. 

In  STovember.  1882,  work  on  the  improvement  by  hired  labor  was 
commenced,  ana  was  suspended  in  November,  1883;  resumed  in  June, 
1884;  suspended  on  September  1  on  account  of  high  water;  resumed 
Decemb^  1, 1884 ;  suspended  June  30, 1885,  on  account  of  lack  of  funds ; 
resumed  in  September,  1885;  suspended  March  30, 1886,  on  account  of 
lack  of  funds;  resumed  September  5, 1886;  suspended  November  22, 
1887,  on  account  of  lack  of  fands ;  resumed  October  20, 1888 ;  suspended 
October  23, 1889,  on  account  of  lack  of  funds;  resumed  in  July,  1891, 
and  suspended  in  May,  1892,  on  account  of  high  water. 

The  following  is  a  statement  of  work  performed  from  1884  up  to  June 
30, 1891 : 

Snags  remoYod 7,164 

Roots  remoYed 6,808 

Sunken  logs  removed 5,004 

Sunken  trees  removed 2,777 

Stumps  removed  and  blasted 2, 229 

Knees  cut  and  removed 87 

Standing  trees  cut  and  removed 1, 454 

Overhanging  trees  cut  and  removed 20, 141 

Standing  trees  deadened 2,769 

Bandana  clav  removed cubic  yards..  11,739^ 

Cane  removed .' running  yards..  9,422 

Piles  driven  for  jetties 256 

Willows  planted  for  jetties cords . .  666 

Willows  cut,  made  into  mattresses,  and  sunk do...  6184* 

Trees  feUed,  out  into  lengths,  and  sunk  for  jetties 1,531 

Sunken  logs  and  trees- pulled  and  sunk  for  jetties 116 

Clay  dug  out,  wheeled,  transported,  and  filled  in  jetties cubic  yards . .  3, 220 

The  following  is  a  statement  of  work  performed  during  the  fiscal  year 
ending  June  30, 1892  : 

Snags  pulled  and  removed 344 

Number  of  cuts  made 113 

Sunken  logs  pulled,  cut  up,  and  removed 368 

Number  of  cuts  made 133 

Sunken  trees  pnUed,  cut  up,  and  removed 255 

Numberof  cuts  made 174 

Stumps  cut,  blasted,  and  removed 85 

Drift  removed,  piles 9 

Logs  on  bank  cut  up  and  removed 69 

Number  of  cuts  made 208 

Trees  felled,  pulled  back,  and  cut  up 6,877 

Number  of  cuts  made 6, 773 

Standing  trees  in  channel  removed 239 

Trees  trmmied 68 

Number  of  cuts  made 320 

Bushes  cat 282 
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Nearly  one-half  of  the  amount  appropriated  has  been  expended  in  the 
removal  of  the  annual  accumulation  of  snags,  logs,  etc.,  and  in  preser- 
vation of  the  improvement. 

Fifty-five  and  one-half  miles,  from  the  mouth  up,  were  improved  in 
accordance  with  the  adopted  project.  Fifty  and  one-half  miles  of  river, 
up  to  Wheats  Fields,  were  improved  for  a  100-foot  wide  channel,  and 
60  miles  of  river  from  Wheats  Fields  to  Columbia,  Miss.,  have  been 
partially  improved. 

From  Columbia  to  Jackson  the  river  had  been  partially  improved  by 
contract.  Ko  other  work  has  been  done  on  that  section  since,  and  it 
remains  in  about  the  same  condition* 

The  condition  of  this  section  of  the  river  on  June  30, 1892,  Is  such  as 
to  aUow  light-draft  boats  to  navigate  from  the  mouth  at  the  BigoletB, 
La^  to  Wheats  Fields,  Miss,  106  miles,  all  the  year;  from  Wheats  Fields 
to  Columbia,  Miss.,  50  miles,  on  a  6-foot  rise,  and  from  Coluinbia,  Miss., 
to  Jackson,  Miss.,  169  miles,  on  a  7-foot  rise,  and  then  it  is  dangerous. 

The  benefits  that  are  derived  by  the  improvements  of  this  section  of 
the  river  are  greater  security  to  navigation  between  New  Orleans,  La. 
and  Columbia,  Miss.,  and  other  towns  and  settlements  situated  on  the 
river,  and  reduced  rates  of  freights  and  insurance  on  merchandise  and 
produce. 

Large  tracts  of  rich  and  valuable  bottom  lands  have  been  reclaimed 
by  the  improvement  and  are  now  being  cultivated. 

It  is  proposed  to  apply  any  appropriation  that  may  be  made  f6r  the 
fiscal  year  ending  June  30, 1894,  to  continuing  the  improvement  of  the 
river  for  a  2-foot  channel  at  low  water  between  Columbia  and  Jackson. 

It  is  also  proposed  to  apply  any  appropriation  that  may  be  made  for 
the  fiscal  year  ending  June  30, 1894,  for  deepening  the  channel  over  the 
bar  at  the  mouth  of  East  Pearl  Biver  and  to  dredging  a  channel  12 
feet  deep  at  mean  low  water,  so  far  as  the  funds  will  permit. 

Owing  to  caving  banks  and  shifting  of  the  channel  the  improve- 
ments so  far  made  and  contemplated  are  not  permanent.  An  annual 
expenditure  of  $5,000  will  be  required  to  maintain  the  river  in  the  con- 
dition contemplated  by  the  plan  of  improvements. 

Money  statement 

July  1, 1891,  balance  unexpended $22,686.20 

Jnne30,  1892,  amount  expended  dnring  fiscal  year ^ 10,823.43 

July  1,  1892,  balance  unexpended 11,862.77 

Amount  appropriated  by  act  approved  July  13,  1892 16, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 26,862.77 

(Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Q  11. 

IMPROVEMENT  OP   PEARL  RIVER,  MISSISSIPPI,   BETWEEN  CARTHAGE 

AND  JACKSON. 

The  original  condition  of  this  portion  of  the  river  was  snch  as  io  per- 
mit navigation  only  daring  high  water,  and  even  then  it  was  difficult 
and  dangerous. 
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An  exanunation  of  this  part  of  the  river  watS  made  in  1879,  aud  re- 
port tliereou  is  contained  in  the  Annual  Eeport  of  the  Chief  of  Engineers 
of  1879  (Appendix  K  2). 

The  original  project  for  the  improvement  of  this  part  of  the  river  con- 
sisted in  the  removal  of  snags,  logs,  and  overhanging  trees,  etc.,  and 
was  to  afford  a  clear  channel  of  navigable  width,  5  feet  deep,  at  a  low 
stage  oC  water,  from  Jackson  to  Carthage,  a  distance  of  105  miles,  at  an 
estimated  cost  of  $21,000. 

An  examination  made  in  January,  1887,  showed  that  a  clear  channel 
of  5  feet  at  low  water  was  not  practicable  by  the  method  on  this  section 
of  the  river,  but  that  a  2-foot  channel  at  low  water  could  be  obtained 
in  that  manner  and  was  all  that  the  present  commerce  of  the  river 
required. 

upon  that  examination  the  original  estimate  of  the  cost  of  the  im- 
provement was  increased  $29,000.  (See  Annual  Eeiwrt,  1886-'87, 
Q  2,  page  1336.) 

The  following  appropriations  have  been  made: 


By  act  of— 

March  3, 1879 $6,000 

June  14, 1880 7,500 

March  3, 1881 2,500 

Augn8t2,1882 2,500 

August  6,1886 2,250 


By  act  of— 

August  11, 1888 « $2,500 

September  19, 1890 3,000 

Total ■ 26,250 


Under  these  appropriations  work  was  commenced  by  contract  Novem- 
ber 20, 1879.  The  work,  however,  not  proving  satisfactory,  the  con- 
tracts were  annulled  September  22,  1882,  and  the  work  was  continued 
by  hired  labor  during  the  low- water  seasons  of  1883  and  1884;  sus- 
pended in  January  1^5,  on  account  of  lack  of  funds^  resumed  January 
1, 1887 ;  suspended  January  29, 1887,  on  account  of  high  water ;  resumed 
August  1, 1887;  suspended  November  30, 1887,  on  account  of  lack  of 
funds;  resumed  in  September,  1888;  suspended  December  31, 1888.  on 
account  of  high  water;  resumed  November  16,  1890;  suspendea  in 
January,  1891,  on  account  of  high  water;  commenced  July  1, 1891,  gind 
suspended  August  30, 1891,  on  account  of  lack  of  funds. 

The  following  is  a  statement  of  work  performed  up  to  June  30, 1891 : 

Snags  out  up  aud  removed *. 30,607 

Stumps  cut,  leveled,  and  blasted 1,331 

Sunken  logs  cut  up  and  removed 5,148 

Sunken  trees  cut  up  and  removed 793 

Overhanging  and  standing  trees  felled,  puUed  back,  cut  up,  and  removed  ...        388 

The  work  performed  during  the  fiscal  year  ending  June  30, 1892,  was 
as  follows: 

Snags  cut  up  and  removed 9,703 

Stumps  out,  leveled,  and  blasted 627 

Logs  on  bank  cut  up  and  removed 1,703 

Number  of  cuts  made 2,531 

Piles  of  drift  removed 8 

Overhanging  trees  felled,  puUed  back,  and  cut  up 3,822 

Number  of  cuts  made 3,044 

Trees  trimmed 187 

Bushes  cut 9,375 

About  one-half  the  appropriations  have  been  expended  in  the  re- 
moval of  the  annual  accumulation  of  snags,  logs,  etc.,  or  in  preserva- 
tion of  the  improvements. 

The  entire  distance  of  this  part  of  the  river  from  Carthage  to  Jack* 
son,  105  miles,  has  been  improved  in  accordance  with  the  plan  of  im- 
provements, but  owing  to  caving  banks  and  shifting  of  the  channel 
will  have  to  be  worked  over  again  from  time  to  time. 
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Nearly  one-half  of  the  amoiuit  appropriated  has  been  expended  in  the 
removal  of  the  annual  accumulation  of  snags,  logs,  etc.,  and  in  preser- 
vation of  the  improvement. 

Fifty-five  and  one-half  miles,  from  the  mouth  up,  were  improved  in 
accordance  with  the  adopted  project.  Fifty  and  one-half  miles  of  river, 
up  to  Wheats  Fields,  were  improved  for  a  100-foot  wide  channel,  ana 
50  miles  of  river  from  Wheats  Fields  to  Columbia,  Miss.,  have  been 
partially  improved. 

From  Columbia  to  Jackson  the  river  had  been  partially  improved  by 
contract.  No  other  work  has  been  done  on  that  section  since,  and  it 
remains  in  about  the  same  condition. 

The  condition  of  this  section  of  the  river  on  June  30, 1892,  Is  such  as 
to  allow  light-draft  boats  to  navigate  from  the  mouth  at  the  Bigolets, 
La«  to  Wheats  Fields,  Miss,  106  miles,  all  the  year  j  from  Wheats  Fields 
to  Columbia,  Miss.,  50  miles,  on  a  6-foot  rise,  and  n*om  ColuiAbia,  Miss., 
to  Jackson,  Miss.,  169  miles,  on  a  7-foot  rise,  and  then  it  is  dangerous. 

The  benefits  that  are  derived  by  the  improvements  of  this  section  of 
the  river  are  greater  security  to  navigation  between  New  Orleans,  La. 
and  Columbia,  Miss.,  and  other  towns  and  settlements  situated  on  the 
river,  and  reduced  rates  of  freights  and  insurance  on  merchandise  and 
produce. 

Large  tracts  of  rich  and  valuable  bottom  lands  have  been  reclaimed 
by  the  improvement  and  are  now  being  cultivated. 

It  is  proposed  to  apply  any  appropriation  that  may  be  made  for  the 
fiscal  year  ending  June  30, 1894,  to  continuing  the  improvement  of  the 
river  for  a  2-foot  channel  at  low  water  between  Columbia  and  Jackson. 

It  is  also  proposed  to  apply  any  appropriation  that  may  be  made  for 
the  fiscal  year  ending  June  30, 1894,  for  deepening  the  channel  over  the 
bar  at  the  mouth  of  East  Pearl  Biver  and  to  dredging  a  channel  12 
feet  deep  at  mean  low  water,  so  far  as  the  frinds  will  permit. 

Owing  to  caving  banks  and  shifting  of  the  channel  the  improve- 
ments so  far  made  and  contemplated  are  not  permanent.  An  annual 
expenditure  of  $5,000  will  be  required  to  maintain  the  river  in  the  con- 
dition contemplated  by  the  plan  of  improvements. 

Money  statement 

July  1, 1891,  balance  unexpended $22,686.20 

June  30, 189^,  amount  expended  dnring  fiscal  year ^ 10,823.43 

July  1,  1892,  balance  unexpended 11,862.77 

Amount  appropriated  by  act  approved  July  13,  1892 16, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 26, 862. 77 

20,000.00 

30,1894    20,000.00 


f  Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  endinff  June  30, 1894 
]  Submitted  in  compliance  with  requirements  of  sections  1  of  river  and 


L    harbor  acts  of  1866  and  1867. 


Q  11. 

IMPROVEMENT  OP   PEARL  RIVER,  MISSISSIPPI,   BETWEEN  CARTHAGE 

AND  JACKSON. 

The  original  condition  of  this  portion  of  the  river  was  such  as  io  per- 
mit navigation  only  daring  high  water,  and  even  then  it  was  difficult 
and  dangerous. 
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An  exanunation  of  this  part  of  the  river  was  made  in  1879,  aud  re- 
port thereou  is  contained  in  the  Annual  Report  of  the  Chief  of  Engineers 
of  1879  (Appendix  K  2). 

The  original  project  for  the  improvement  of  this  part  of  the  river  con- 
sisted in  the  removal  of  snags,  logs,  and  overhanging  trees,  etc.,  and 
was  to  afford  a  clear  channel  of  navigable  width,  5  feet  deep,  at  a  low 
stage  of  water,  from  Jackson  to  Carthage,  a  distance  of  105  miles,  at  an 
estimated  cost  of  921,000. 

An  examination  made  in  January,  1887,  showed  that  a  clear  channel 
of  5  feet  at  low  water  was  not  practicable  by  the  method  on  this  section 
of  the  river,  but  that  a  2-foot  channel  at  low  water  could  be  obtained 
in  that  manner  and  was  all  that  the  present  commerce  of  the  river 
required. 

Upon  that  examination  the  original  estimate  of  the  cost  of  the  im- 
provement was  increased  $29,000.  (See  Annual  Report,  1886-'87, 
Q  2,  page  1336.) 

The  following  appropriations  have  been  made: 


By  act  of— 

March  3,  1879 $6,000 

JnneU,  1880 7,500 

March  3, 1881 2,500 

August  2, 1882 2,500 

August  6,1886 2,250 


By  act  of— 

Augu8tU,1888 « $2,500 

September  19, 1890 3,000 

Total •. 26,250 


Under  these  appropriations  work  was  commenced  by  contract  Novem- 
ber 20, 1879.  The  work,  however,  not  proving  satisfactory,  the  con- 
tracts were  annulled  September  22,  1882,  and  the  work  was  continued 
by  hired  labor  during  the  low- water  seasons  of  1883  and  1884;  sus- 
pended in  January  1885,  on  account  of  lack  of  funds j  resumed  January 
1, 1887 ;  suspended  January  29, 1887,  on  account  of  high  water;  resumed 
August  1, 1887;  suspended  November  30, 1887,  on  account  of  lack  of 
funds;  resumed  in  September,  1888;  suspended  December  31, 1888.  on 
account  of  high  water;  resumed  November  16,  1890;  suspended  in 
January,  1891,  on  account  of  high  water;  commenced  July  1, 1891,  ^nd 
suspended  August  30,  1891,  on  account  of  lack  of  funds. 

The  following  is  a  statement  of  work  performed  up  to  June  30, 1891 : 

Snags  out  up  aDdremoYed i. 30,607 

Stumps  cut,  leveled,  and  blasted .' 1,331 

Sunken  logs  cut  up  and  removed 5, 148 

Sunken  trees  cut  up  and  removed 793 

Overhanging  and  standing  trees  feUed,  puUed  back,  cut  up,  and  removed  ...        388 

The  work  performed  during  the  fiBcal  year  ending  June  30, 1892,  was 
as  follows : 

Snags  cut  up  and  removed 9,703 

Stumps  out,  leveled,  and  blasted 627 

Logs  on  bank  cut  up  and  removed 1,703 

Number  of  cuts  made 2,531 

Piles  of  drift  removed 8 

Overhanging  trees  felled,  pulled  back,  and  out  up 3, 822 

Number  of  cuts  made 3,044 

Trees  trimmed 187 

Bushes  cut 9,375 

About  one-half  the  appropriations  have  been  expended  in  the  re- 
moval of  the  annual  accumulation  of  snags,  logs,  etc.,  or  in  preserva- 
tion of  the  improvements. 

The  entire  distance  of  this  part  of  the  river  from  Carthage  to  Jack- 
son, 105  miles,  has  been  improved  in  accordance  with  the  plan  of  im- 
provements, but  owing  to  caving  banks  and  shifting  of  the  channel 
will  have  to  be  worked  over  again  from  time  to  time. 
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An  annual  expenditure  of  $2,400  will  be  required  to  maintain  the 
river  in  the  condition  contemplated  by  the  plan  of  improvement. 

The  condition  of  the  river  on  June  30, 1892,  is  such  as  to  allow  light- 
drafb  boats  to  navigate  safely  on  a  3-foot  rise  above  ordinary  low  water 
from  Carthage  down  to  Jackson. 

The  reduction  and  saving  in  railroad  freights,  as  well  as  the  reduced 
rates  of  insurance  on  freights,  both  up  and  down  stream,  due  to  river 
competition,  are  considerable. 

It  is  proposed  to  apply  any  appropriation  that  may  be  made  for  the 
fiscal  year  ending  June  30, 1894,  to  remove  the  annual  accumulation  of 
logs,  snags,  trees,  etc.,  and  in  preservation  of  the  improvements. 

Money  statement 

July  L  1891^baIanoe  unexpended $1, 470. 90 

June  30, 18^,  amount  expended  during  fiscal  year 1,288.28 

July  1^  1892,  balance  unexpended 182.62 

Amount  appropriated  by  act  approved  July  18,1892 5,000.00 

Amount  available  for  fiscal  year  ending  June  80, 1893 5,182.62 

{Amount  ^estimated)  required  for  preservation  of  improvement 2, 400. 00 
Amount  tnat  eanbe  profitabl:^  expended  in  fiscal  year  ending  June  30, 1894      2, 400. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


VesufU  engttged  on 

Pearl  Biver, 

MissUHppi, 

Ko. 

Kind. 

Length 

Draft. 

Toiinage. 

1 

Stem •w'**'^^!  ^twtaihoftt , T-r-.T .-r...- T- 

Feet. 

110 

40 

60 

F$€t. 

8 
8 

Tom. 
90 

1 

►  Propeller 

16 

6 

Flat  boats w, 

250 

Carried  upstream. 


Articles. 


General  merchandise 

Grain 

Fertilizer 

Machinery 

Total 


Yalae. 


$46,000 

8,000 

10.000 

8,000 


71,000 


Carried  dawnetream* 


Articles. 


Cotton 

Staves 

Ltimber 

Shingles 

Firewood. ....4.  i.»...* 

Saw  logs t 

Produce,  fowls,  etc ** 

Total 


Approxi- 
mate 
value. 


$120,000 
3,000 
7,200 
l.OOt 
7,500 
36,000 
1,500 

176,200 
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Q  12. 

IMPROVEMENT   OP  PEARL   RIVER,  MISSISSIPPI,  BETWEEN  EDINBURO 

AND  CARTHAGE. 

A  survey  of  this  part  of  Pearl  Eiver  was  made  daring  the  month  of 
Ifovember,  1883,  and  report  thereon  is  contained  in  the  Annual  Eeport 
of  the  Chief  of  Engineers  of  1884.    (Appendix  Q  18.) 

The  original  project  for  the  improvement  of  this  river  was  to  aflFord 
a  high-water  channel  ^m  Edinburg  to  Carthage,  a  distance  of  24f 
miles,  for  six  or  eight  months  of  the  year,  at  a  estimated  cost  of  $13,464. 

The  following  appropriations  have  been  made: 

By  act  of— 

Jnly5,1884 $2,500 

AuguBt5,1886 2,250 

Angu8tll,1888 5,000 

September  19, 1890 5,000 

Total 14^750 

Under  these  appropriations  work  was  commenced  November  17, 1884; 
susi)ended  January  23, 1885,  on  account  of  high  water;  resumed  Sep- 
tember 3, 1 885 ;  suspended  September  30, 1885,  on  account  of  lack  of 
funds;  resumed  November  16, 1886;  suspended  December  18, 1886,  on 
account  of  high  water;  resumed  December  1, 1887:  suspended  Decem- 
ber 27.  1887,  on  account  of  high  water :  resumed  June  1, 1889 ;  sus- 
pendea  December  12, 1889,  on  account  oi  high  water;  resumed  in  Sep- 
tember, 1891^  and  suspended  January.  1892^  on  account  of  high  water. 

The  following  is  a  statement  of  work  up  to  June  30, 1890: 

Snags,  stamps,  sanken  logs,  and  trees  oat  ap  and  remoyed 121, 865 

Trees  standing  in  channel  removed 368 

FaUen  trees  removed 94 

Overhanging  trees  cat  and  removed 10,487 

Banks  cleared  of  brash yards- .      6, 491 

Ko  work  was  done  during  the  fiscal  year  ending  June  30, 1891. 

The  entire  distance  of  this  part  of  the  river,  fipom  Edinburg  to  Car- 
thage, 24f  miles,  has  been  fuUy  improved  and  the  project  completed. 

The  following  is  a  statement  of  work  during  the  fiscal  year  ending 
June  30, 1892: 

Bnags  cat  ap  and  removed 20,895 

Stamps  cat,  leveled,  and  blasted 2, 189 

Piles  of  drift  removed 31 

Logs  on  banks  cat  ap 4, 090 

Number  of  oats  made 5,883 

Bashes  cat 21,735 

Trees  trimmed .• 838 

Overhanging  trees  felled,  paUed  back,  and  oat  ap 5, 837 

Nomber  of  cats  made 4,528 

The  condition  of  this  portion  of  the  river  on  June  30, 1891,  was  such 
as  to  allow  light-draft  boats  to  navigate  with  comparative  safety  from 
Edinburg  to  Carthage  on  a  4}-foot  rise  above  ordinary  low  water. 

The  condition  of  this  section  of  the  river  on  June  30^  1892,  was  such 
as  to  allow  light-drafb  boats  to  navigate  safely  from  Edinburg  to  Carth- 
age on  a  4-foot  rise  above  low  water. 

About  one-half  of  the  last  appropriation  has  been  expended  in  the 
removal  of  the  annual  accumulation  of  snags,  logs,  and  trees,  and  in 
the  preservation  of  the  improvement. 

Owing  to  caving  banks  and  shifting  of  the  channel  the  improvements 
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made  are  not  permaueiit.  It  is  estimated  that  an  annual  expenditure  of 
$500  will  be  required  to  maintain  the  river  in  the  condition  contemplated 
by  the  plan  of  improvement. 

The  reduction  in  freights  and  insurance,  due  to  river  competition, 
are  considerable. 

Commercial  statistics. — One  stem- wheel  steamboat,  120  feet  long,  3  feet 
draft  of  water,  110  tons  burden,  has  been  employed  during  the  last  fiscal 
year;  1,000  tons  general  merchandise,  grain,  fertilizers,  furniture,  and 
machinery  were  carried  upstream;  450  tons  cotton  and  country  produce 
were  carried  downstream. 

Money  statement. 

Jnly  1. 1891 ,  balan ce  unexpended $5, 028. 87 

June  30, 18^,  amount  expended  during  fiscal  year 2, 654, 57 

July  If  1892, balance  unexpended 2,374.80 

Amount  appropriated  by  act  approved  July  13, 1892 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 2, 874. 30 

(Amount  (estimated)  required  for  preservation  of  improvement 500. 00 

Amount  thatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1894         500. 00 
Submitted  in  compliance  with  requirements  of  sections  z  of  river  and 
harbor  acts  of  1866  and  1867. 


Q13. 

IMPROVEMENT  OF  BOGUE  CHITTO,  LOUISIANA. 

An  act  of  Congress  of  August  11, 1888,  directed  an  examination  of 
this  I'iver  to  be  made. 

The  examination  was  made  and  report  submitted  June  24, 1889. 

The  project  proposed  consisted  in  closing  the  west  mouth  and  the 
removal  of  snags,  logs,  and  overhanging  trees,  and  fish  traps  from  the 
other  mouth  and  up  to  Alfords  Bridge,  so  that  the  river  could  be  used 
by  small  river  steamers  of  3  feet  draft  the  greater  part  of  the  year. 
The  estimated  cost  was  $55,000.  Five  thousand  dollars  was  appropri- 
ated by  act  of  Congress  approved  September  19, 1890,  to  be  expended 
from  its  mouth  to  where  the  first  bridge  obstructing  navigation  is 
located.  The  only  work  done  to  the  close  of  the  fiscal  year  ending  June 
30, 1892,  is  preparation  of  plant. 

The  annual  saving  in  freight  to  the  present  commerce  that  would  be 
effected  by  the  improvement  of  the  river  is  estimated  at  about  $30,000. 

Money  statement. 

Jnly  1, 1891,  balance  unexpended $5,000.00 

June  oO,  18^,  amount  expended  daring  fiscal  year 1, 000. 00 

July!,  1882,  balance  unexpended •. 4,000.00 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 9, 000. 00 

{Amount  ^estimated)  required  for  completion  of  existing  project 20, 000. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894    20, 000. 00 
Submitted  in  coiiipliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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COMMKRCIAL  ^TATIHTICS. 

AriieUi  shipped  downstream  for  fiscal  if  ear  ending  June  SO,  1893,  Bogus  Chiito^  Louisiana, . 


ArUcles. 

1892. 

1891. 

Amount. 
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SawlogH 

Hewn  tlmlKfr  -.--r-.. 

....i number.. 

cubic  feet.. 
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$34,000 
13,200 

10,000 
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r 

Total  ....... 
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APPENDIX  R. 


INSPECTION  OF  THE  IMPROVEMENT  OP  THE  SOUTH  PASS  OF  THE  MIS- 
SISSIPPI RIVEB. 


bepost  of  ma  job  james  b,  quinn.  c0bp8  of  engineebs,  inspect- 
ing  officeb,  fob  the  fiscal  yeab  ending  june  so,  189$. 

United  States  Engineer  Office, 

New  Orlea/ns^  La.y  July  i,  189J^. 

Oeneral:  I  have  the  lionor  to  submit  my  annual  report  npon  the 
improvement  of  South  Pass  of  the  Mississippi  Biver  for  the  fiscal  year 
ending  June  30, 1892. 

But  little  construction  work  was  done  at  the  Head  of  the  Passes  and  in 
South  Pass  itself  during  the  year.  A  i>ortion  of  upper  dam  was  re- 
built, but  later  on  it,  with  older  portions,  washed  out. 

At  the  mouth  of  South  Pass  8  new  wing  dams  were  built,  and  20  of  the 
older  ones  repaired  and  some  of  them  extended.  Six  cribs  were  added 
to  tiie  east  jetty  over  a  distance  of  281  feet. 

The  channel,  as  required  by  law^  was  maintained  at  the  head  of 
South  Pass  and  "  through  the  pass  itself,'^  during  the  year,  but  during 
a  period  of  thirty-two  days  from  May  20  to  June  20,  both  dates  inclu- 
sive, there  was  not  a  channel  ^^26  feet  in  depth,  not  less  than  200  feet 
in  width  at  the  bottom,  and  having  through  it  a  central  depth  of  30 
feet  without  regard  to  width  through  the  jetties,''  at  the  mouth  of 
South  Pass.  During  this  x>eriod,  however,  there  was  a  navigable  depth 
of  28.1  feet. 

Over  an  area  containing  1^  square  miles  lying  immediately  in  front 
of  the  sea  ends  of  the  jetties  there  was  an  average  shoaling  of  1.59  feet 
during  the  year. 

I  transmit  herewith  the  report  of  Mr.  G.  Donovan,  assistant  engineer, 
which,  together  with  the  charts  to  accompany  the  same,  gives  all  details 
of  the  constructicAi  work  done  during  the  year,  the  present  condition  of 
the  works,  and  the  results  they  have  produced,  not  only  during  the  year 
but  since  1875. 

Estimate  ofJuntU  required  for  examinatiane  and  evrveye  at  South  Pass,  MUtieiipi  Biver, 

during  the  fiscal  year  ending  June  SO,  1894. 

1  asslBtant  eDgJnder $2,700 

Irecorder 1,380 

1  steam  engineer ...  * ^200 

1  water-level  observer  ^ 120 

6  seamen 3,370 

Bent  of  office 180 

Rent  of  quarters  for  assistant  engineers 240 

Mileage  and  traveling  expenses 200 

Repairs  to  launch  and  boats 700 

Supplies  for  launch  and  office 300 

Contingencies 2,000 

Total 12,390 
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Money  statement. 

July  1, 1891,  balitnce  imexpended $10,000.00 

June  30^  1892,  amount  expended  during  fiscal  year 9,200.90 

July  1, 1892,  balance  unexpended 799. 10 

Amount  appropriated  by  act  of  August  11,1888 «...    10,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 10, 799. 10 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894    12, 390. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Statement  of  expendituree  on  Oceount  of  appropriation  for  *'  examinations  and  aurveyd  al 
South  PoiSf  Mississippi  Bivsr,"  for  the  fiscal  year  ending  June  SO,  1892,  made  in  com- 
pliance with  section  4  of  river  and  harbor  act  of  August  11, 1888. 

Amount  appropriated  by  act  of  August  11^  1888 $10,000.00 

EXP1&KDITURE8. 

1  assistant  engineer,  12  months,  at  $200 2,400.00 

Irecorder,  12months,  at  $100 1,200.00 

1  engineer  launch,  12  months,  at  $100 1, 200. 00 

1  first-class  seaman,  12  months,  at  $70 840.00 

2  first-class  seamen,  24  months,  at  $65 1,560.00 

1  first-class  seaman,  12  months,  at  $60 720.00 

1  first-class  seaman,  5  days,  at  $2 10.00 

1  second-class  seaman,  20  days,  at  1.75 35.00 

1  water-level  observer,  12  months,  at  $10 120.00 

1  clerk,  1  month,  at  $100 100.00 

Rent  of  office  and  quarters  at  Port  Eads,  La.,  12  montbs,  at  $35 420. 00 

Rent  of  office  U.  S.  engineer  at  New  Orleans,  La.,  1  month,  at  $45 45. 00 

8,650.00 

Traveling  expenses^  assistant  engineer 45.05 

Stationery 73.25 

Repairs  to  steam  launch  General  Reese 173.13 

Ship  chandlery,  hardwai'e, etc 240.27 

Miscellaneous  expenditures 19.20 

Total  expenditures 9,200.90 

Bespectfully  submitted. 

James  B.  Quinn, 
Major  J  C&rps  of  Engineer b. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


report  of  mr.  c.  donova27,  assistant  bnqineeb. 

United  States  Exgikber  Office, 
«  Port  Eads,  La.,  July  1,  1892, 

Sir  :  I  have  the  honor  to  report  upon  the  improvement  of  iSoath  Pass  of  the  Missis-' 
sippi  River  during  the  fiscal  year  ending  June  30,  1892,  relative  tio  the  amount  and 
character  of  the  work  done  during  the  year,  the  present  condition  of  the  works,  and 
the  results  of  examinations  and  surveys  made  in  connection  therewith. 

This  work  is,  and  has  been  since  March,  1876,  carried  on  under  the  direction  of 
Messrs.  Jauies  F.  How  and  Estill  Mclfenry,  of  St.  Louis,  Mo.,  by  authoiity  granted 
them  as  the  legal  representatives  of  Jau)6s  B.  EadSj  deceased,  in  an  act  of  Congresa 
approved  MarcU  3i  X875, 
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The  following  charts  acoompaxiying  this  report : 

No.  1.  Chart  of  the  channel  from  South  Pass  Light-house,  through  the  jetties,  to 
deep  water  in  the  Golf. 

No.  2.  Chart  of  a  part  of  the  Gulf  of  Mexico,  showing  depths  out  to  that  of  100 
feet. 

No.  3.  Chart  of  a  part  of  South  Pass,  from  South  Pass  Light-house  to  Grand  Bayou. 

No.  4.  Chart  of  a  part  of  South  Pass,  from  Grand  Bayou  to  the  Head  of  the  Passes. 

No.  5.  Chart  of  the  Head  of  the  Passes. 

No.  6.  Plan  and  comparatiye  profiles  of  South  Pass. 

No.  7<  Diagrams  showing  changes  in  the  Gulf  for  each  year  from  1876  to  1892. 

AT  THE  HEAD  OF  THE  PASSES. 

Upper  dam. — During  the  year,  and  prerious  to  January  1,  about  30  feet  of  the  east 
end  of  this  dam  was  undermined  and  carried  away.  In  January  47  feet  of  new  work 
was  added  to  the  east  end,  but  it  did  not  withstand  the  force  of  the  rising  river,  and, 
with  some  of  the  older  portion,  was  carried  away  during  the  month  of  May,  as  was 
also  53  feet  in  length  of  the  west  end. 

As  originally  constructed  in  the  spring  of  1879,  this  dam  was  1,675  feet  in  length 
above  water,  with  a  foundation  length  ot  1,880  feet.  (See  Annual  Report  for  1879  and 
chart  therewith.)  But  512  feet  in  length  of  tliis  dam  is  now  in  place,  and  while  well 
backed  by  the  land  formation  below  it,  still  the  scour  at  the  e^t  end  continues,  and 
until  checked  the  dam  will  be  in  danger  of  being  completely  washed  out. 

The  following  materials  were  used  in  this  dam :  Seven  hundred  and  ninety-six  cords 
of  willows,  24  piles,  369  linear  feet  of  12  by  12  inch  timber,  41  screw  bolts,  and  10  drifb- 
bolts. 

West  T-head. — ^To  this  structure  88  cords  of  willows  were  added  during  the  year, 
and  it  is  in  good  condition. 

For  the  location  of  these  works,  and  all  others  at  the  Head  of  the  Passes,  see  chart 
No.  6. 

MaitreBB  sills  across  Southwest  Pass  and  Pass  d  Loutre, — These  sills  remain  in  place, 
and  have  undergone  no  change  during  the  year. 

IN  SOUTH  PASS. 

To  Wing  Dam  No.  2  in  Goat  Island  Reach,  81  oords  of  willows  were  added.  No 
other  work  was  done  in  the  pass  nor  was  it  required. 

The  wing  dams  in  Goat  Island  and  Grand  Bayou  reaches  are  shown  on  charts  3 
and  4.  As  to  their  condition,  it  may  be  said  that  they  are  generally  temporary 
structures  which  induce  a  gradual  building  out  of  the  shore  to  such  an  extent  that 
after  a  time  they  are  not  required  and  are  allowed  to  deteriorate. 

AT  THE  MOUTH  OF  SOUTH  PASS. 

East  jetty, — ^The  work  done  on  this  jetty  during  the  year  consisted  in  continuing 
the  crib-work  capping  from  a  point  4,326  feet  below  East  Point  to  a  point  4,045  feet 
below  the  same,  a  distance  of  281  feet. 

Over  this  distance  six  cribs  were  placed  and  filled  with  stone.  Five  of  them 
were  each  56  feet  long,  9  feet  wide,  and  from  3  to  4|  feet  high,  and  the  other  one 
was  of  the  same  dimensions  except  its  length,  which  was  40  leet.  The  last  three 
cribs  were  place<l  as  shown  on  Chart  No.  1,  with  the  idea  that  they  might  aid  to  some 
degree  in  preventing  further  recession  of  the  land  formation  to  the  eastward  of  this 
ietty^  which  at  the  time  joined  the  jetty  at  the  point  where  the  cribs  were  placed, 
but  lor  this  purpose  they  were  not  effective. 

The  concrete  wall  on  this  jetty  remained  in  fair  condition  during  the  year,  its 
average  subsidence  being  eight  one-hundredths  of  a  foot. 

This  wall  was  completed  in  September,  1889,  since  which  time  the  average  subsi- 
dence has  been  twenty-eight  one-hundredths  of  a  foot. 

In  the  maintenance  of  this  jetty  the  following  materials  were  used  during  the 
year:  8,750  linear  feet  of  12  by  12  inch  timber,  9,764  feet  B.  M.  of  2 and  3  by  12  inch 
plank,  1,156  driftbolts,  92  screw  bolts,  and  617  cubic  yards  of  stone. 

West  jetty. — This  jetty  is  completely  burled;  the  concrete  wall  is  entirely  out  of 
sight,  covered  by  sand  and  mud  in  which  the  marsh  grass  is  growing. 

The  extreme  outer  end  is  3  feet  below  the  surface  of  the  water,  and  has  1^^  feet 
of  sand^over  it.  A  glance  at  Chart  No.  1  will  show  that  this  jetty  is  secure  for  all 
time  and  will  consequently  require  no  further  work  upon  it. 

Inner  east  jetty. — Additional  materials,  consisting  of  6,753  cords  of  willows,  1,465 
cubic  yards  of  stone,  and  602  piles,  were  added  to  this  jetty  during  the  year,  at  dif- 
ferent localities.    The  work  is  in  good  condition. 

Inner  toest  jetty. — This  work  received  an  addition  of  293  cords  of  willowS;  75  cubic 
yards  of  stone^  and  99  piles^  and  is  also  in  good  condition. 
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WING  DAMS. 

Eight  new  wing  dams  were  built  daring  the  year^  many  of  the  old  ones  repaired, 
a  nd  some  of  them  extended.  The  construction  is  similar  to  that  which  has  been 
followed  for  several  years,  and  consists  of  paraillel  rows  of  piles,  generally  two,  but 
sometimes  three,  between  which  willows  loaded  with  stone  or  earth  are  placed.  The 
piles  in  each  row  are  connected  by  a  12  by  12  inch  timber  bolted  to  them  about  7 
leet  above  the  water^  and  to  these  are  bolted  horizontal  ties  of  the  same  timber 
which  prevent  the  piles  spreading  when  willows  are  forced  between  them. 

More  attention  has  been  given  to  the  lengths  of  these  dams  than  heretofore,  wit!)  a 
view  to  giving  a  uniform  width  between  opposite  dams,  and  where  possible  to  keep 
the  ends  of  the  dams  on  a  straight  line. 

The  following  table  gives  the  materials  used  in  the  construction  and  repair  of 
wing  dams  during  the  year,  and  on  Chart  No.  1  the  location  of  each  is  given. 


Nmnben. 

Length. 

Width. 

FUm. 

Willows. 

Stone. 

Linear  feet 

12x12  in. 

timber. 

Bolts. 

Old. 

New. 

Screw. 

Drift. 

1 

FeeU 
30 
29 
35 
50 
58 
28 
47 
37 
35 
40 

'  Feet. 

?i 

15 

13 

17 

8 

No. 

Chrds. 

22 

18 

161 

148 

Ou.ydt. 

8 

7 

15 

24 

2v 

7 

8 

13 

10 

13 

76 
106 
148 

21 

11 

19 

21 

4 

8 

47 
34 

9 
10 

1 

12 

13 

15 
16 

5 
93 
93 
21 
18 
24 
24 

8 
27 
18 

101 

98 

105 

15 
16 
20 

t 

17 
18 

1 

20 

38 
30 
40 
41 
42 
43 
44 
45 

41 

55 

52 

147 

135 

127 

108 

60 

115 

75 

74 

95 

34 

29 

17 

13 

32 

7 

1* 

17 
14 
13 
15 
14 
16 
10 
10 
10 
10 

7 

8 

8 
10 

11 

80 

13 

21 

24 

30 

3 
17 
13 
16 
12 
12 
20 
27 
31 
15 
10 
6 
6 
11 

81 

87 

56 

263 

226 

147 

146 

166 

190 

106 

44 

25 

10 

65 

--•••••••• 

183 
138 
211 
155 
181 
146 
231 
237 
100 

26 
26 
36 
24 
29 
26 
40 
34 
16 

32 

35 
36 
87 

26 
26 
47 
30 
51 
48 
26 

2 

4 

.......... 

10 

4 

.......... 

21 

87 

19 

808 

2,160 

409 

2,384 

395 

23 

DREDGING. 

More  or  less  dredging  was  required  each  month  during  the  year  in  order  to  main- 
tain the  required  channel,  most  of  the  work  being  done  during  the  months  of  August, 
September,  November,  January,  March,  and  June.  The  time  during  which  drec^ing 
was  done  amounted  to  seventy-seven  days  of  ten  hours  each. 

THE  VOKCe  employed. 

The  average  force  employed  during  th^  year,  including  officers,  mechanics,  and 
laborers,  was  45  in  number. 


EXAMINATIONS  AND  SURVEYS. 

The  results  of  examinations  and  surveys  made  during  the  year  were  reported 
monthlv,  and  essential  parts  of  the  same  are  contained  herein,  together  with  the  re- 
sults of  more  extended  and  recent  surveys. 

To  give  descriptively  and  in  detail  the  results  deduced  from  the  many  surveys  and 
examinations  made  during  the  year  would  make  a  voluminous  though  unint-eresting 
report.  All  this  information  is  given  in  concise  form  on  charts,  diagrams,  and  in 
tables  herein,  and  will  be  found  to  contain  interesting  details  not  only  for  the  year 
but  since  1875. 


APPENDIX   R — iREPOBT   OF   MAJOR   QUINN. 


1473 


AT  THE  UBAD  OF  THK  PASSES. 

The  chart  of  this  survey  is  No.  5.  The  area  covered  by  the  survey  was  mostly 
souiuled  during  the  month  of  December,  while  the  river  was  low.  A  survey  during 
that  stage  of  the  river  ^ives  more  nearly  a  normal  condition  of  the  channel  than  one 
made  as  heretofore  during  a  rising  or  hi^h  stage,  at  which  time  the  channel  is  con- 
stantly changing.  Again,  during  the  high  stage  of  the  river  there  are  in  places 
strong  eddies  and  whirls  in  which  it  is  almost  impossible  to  control  a  boat  so  as  to 
get  accurate  soundings. 

This  survey  is  not  equitably  comparable  with  earlier  ones  made  during  a  high 
stage  of  the  river,  though  if  a  comparison  be  made  we  would  find  unimx>ortant 
changes  except  in  Pass  h  Loutre. 

By  reference  to  Chart  No.  5  on  which  there  is  a  sketch  showing  the  relative  loea- 
tion  of  tlie  Pass  ii  Loutre  crevasse  to  this  area  one  will  readily  understand  the  influ- 
ence of  this  crevasse  in  diverting  the  water  from  the  other  passes,  and  fully  recognize 
in  the  wide  and  deep  channel  leading  into  Pass  h  Loutre  the  effect  the  crevasse  is 
having  in  this  pass. 

This  channel  is  still  increasing,  the  upper  dam  is  being  rapidly  undermined  and 
carried  awa^,  and  in  turn  the  rapid  cun*ent  encroaches  upon  the  land  formation  be- 
low, and  it  is  wearing  away  rapidly. 

Another  attempt  will  be  made  to  close  Pass  Ii  Loutre  crevasse  during  the  n<^xt  low- 
water  season,  though  in  the  meantime,  if  the  remaining  512  feet  of  upper  dan\  should 
be  carried  awa^.the  effect  upon  8onth  Pass  may  be  serious. 

The  changes  in  the  clmnnel  from  the  main  river  into  South  Pass  during  the  year, 
and  since  1875,  are  shown  on  (Jhart  No.  6. 

During  the  year  the  depth  from  the  main  river  into  South  Pass  has  not  been  less 
than  29  feet,  and  at  all  times  there  has  been  a  very  wide  26-foot  channel.  The  pres- 
ent depth  is  34.4  feet,  the  26-foot  channel  is  880  feet  wide,  and  the  30-foot  channel 
620  feet  wide.  • 

SURVEY  OF  SOUTH  PASS  FROM  ITS    HEAD  TO  SOUTH  PASS  LIGHT-HOUSE. 

During  the  month  of  October,  1891, 1  made  a  complete  survey  of  South  Pass,,  the 
charts  of  which  are  Nos.  3  and  4.  By  reference  to  the  profiles  on  Chart  No.  6  it  will 
be  seen  that  as  a  j^eneral  result  the  pass  shoaled  during  the  year.  These  profiles 
afford  the  most  minute  details  with  reference  to  the  shoaling  during  the  year  and 
since  1875. 

The  required  channel  having  "a  navigable  depth  of  26  feet''  was  maintained  dur- 
ing the  year.  The  shoalest  water  found  at  any  time  was  during  the  month  of  March, 
and  in  a  re<'M;h  from  1  to  1|  miles  above  Soul-h  Pass  Light-House.  There  the  deptli 
was  26.2.  feet,  and  the  26-foot  channel  was  210  feet  wide. 

Goat  Island  Reach  is  at  the  present  time  the  shoalest,  having  a  depth  of  27  feet, 
and  a  width  of  210  feet  for  the  26-foot  channel. 

Charts  3  and  4  represent  about  the  normal  channel  of  the  pass  during  the  year, 
and  the  following  tables  compiled  therefrom  give  the  depth  and  width  ot  the  same. 

Tabulated  statement  of  the  depth  and  width  of  channel  throughout  South  Pose  of  Ihe  Mie- 
eiseivpi  River,  from  East  Point  to  SO-foot  depth  in  the  main  river,  given  in  separate 
reaches  one-fourth  of  a  mile  in  length,  from  a  survey  made  in  October,  1891, 
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Tabulated  statement  of  the  depth  and  mdtk  of  channel,  etc, — Continaed. 
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400 
400 

(0) 

(P) 
220 

310 

35.0 
37.0 
39.0 
35.0 

300 
320 
330 
310 

270 

6i  miles 

64  miles 

6   miles. 
G  miles. 

10^  miles 

104  miles ». 

10|  miles 

Eleventh  mile. 

11  miles 

250 

230 

6*  miles 

7  miles.. 

300 

Seventh  mile.. 

27.7 

290 

35.0 

300 

230 

« 

7^  miles. 
7|nules. 
7|mues- 
8  miles.. 

7  mili^s 

30.6 
30.7 
34.0 
39.0 

30.6 

440 
400 
360 
340 

80 
110 
270 
270 

""so" 

43.0 

29.0 

29.0 

t33.0 

(*) 
(•) 

<!> 
(t) 

400 

74  miles 

lli  miles 

mmiles 

11}  miles 

Twelfth  mile.. 

it) 

7    miles 

73  miles 

(t) 

Eiffhth  mile... 

340 

29.0 

(*) 

*  Very  wide. 


fin  Mississippi  Biver,  above  the  Head  of  the  Passes. 


Length  of  the  portion  of  this  reach  looking  a  central  depth  of  SO  feet. 


(a). 
ib). 

(0).. 
{d). 

(«)  - 

(A), 
(i).. 


Fut. 

1,320 

1,320 

430 
1,320 
1,010 

190 

620 
1,320 

400 
1,320 


Feet. 

(m) 1,220 

in) 1.100 

(o) 1,320 

ip) 1,320 

(r) ,      500 

(#) 370 

(«) 270 


Total 15,350 


THE  CHANNEL  THROUGH  THE  JETTIES. 

The  channel  throngh  the  jetties  and  beyond  them  to  deep  water  in  the  gulf  is 
shown  on  chart  No.  1. 

The  required  channel  ''26  feet  in  depth,  not  less  than  200  feet  in  width  at  the  bot- 
tom, and  having  through  it  a  central  depth  of  30  feet  without  regaid  to  width/' 
was  maintained  by  the  aid  of  dredging,  except  for  thirty-two  days  from  May  20  to 
June  20,  both  dates  inclusive. 

On  May  20  the  26-foot  channel  was  found  to  be  but  160  feet  wide  for  a  distance  of 
190  feet  from  the  head  of  the  east  jetty,  and  on  the  same  day  there  was  not ''  a  cen- 
tral depth  of  30  feet  without  regard  to  width''  through  a  reach  1,260  feet  in  length 
£rora  840  to  2,100  feet  below  East  Point.  The  central  depth  in  the  reach  was  ^.1 
feet. 

At  the  time  this  shoaling  took  place  the  dredge-boat  was  undergoing  necessary  re- 
pairs. She  returned  here  May  29  and  commenced  work  on  the  following  morning. 
Many  days  dredging  were  done  without  permanently  increasing  the  depth  of  the  chan- 
nel, though  many  thousand  cubic  yards  of  fine,  clear,  and  compact  sand  were  being 
removed.  About  June  17  the  current  seemed  to  be  acting  with  more  effect,  the  chan- 
nel improved  more  rapidly,  except  in  spots,  which  yielded  slowly  to  the  combined* 
forces  of  the  current  and  dredging,  but  on  the  morning  of  June  21  the  required 
depth  and  width  of  channel  again  obtained. 

The  variations  in  the  depth  of  the  jetty  channel  during  the  year  may  be  known 
rom  the  profiles  on  chart  No.  6  and  from  the  following  tables: 
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Tabulated  statement  regarding  the  minimum  depths  and  widths  of  channel  through  the 
jetHeSf  in  separate  reaches  of  H, 000  feet  each,  according  to  surveys  made  monthly  duriug 
the  fiscal  year  ending  June  30,  1802, 


Date. 


Date. 


Distanod  firom  East  Point,  in  feet. 


0-2,000. 


1891. 

Jane 

Jaly 

Anenst 

September 

October 

Kovember 

December 

1892. 

JTannary 

February 

March 

April 

Mky 

June 


Least 
depth. 


Least  width 
for— 


33.0 
31.4 
31,0 
30.6 
31.0 
31.2 
30.1 


31.3 
30.5 
30.8 
32.0 
*28.1 
*30.4 


26-foot 
depth. 


350 
300 
240 
230 
230 
210 
220 


210 
270 
256 
210 
tlOO 
t205 


30-foot 
dep^. 


160 
70 
80 
40 
30 
30 
20 


30 
30 
40 
60 


2,000-4,000. 


Least 
depth. 


40 


31.1 
30.4 
31.0 
30.6 
30.8 
31.0 
30.3 


3L6 
30.8 
30.7 
32.0 
*29.6 
32.3 


Least  width 
for- 


26foot  1 30-foot 
depth,    depth. 


360 
310 
340 
300 
280 
280 
260 


265 
270 
280 
305 
340 
340 


220 
80 
90 
60 
30 
60 
30 


40 

40 

50 

115 


125 


4,000-6,000. 


Least 
depth. 


32.0 
30.4 
31.0 
30.7 
30.8 
31.3 
30.6 


31.3 
30.8 
31.4 
33.7 
38.0 
36.0 


Least  width 
for— 


26-foot 
depth. 


300 
270 
260 
240 
235 
245 
250 


230 
250 
240 
260 
295 
310 


30foot 
depth. 


150 
130 
70 
70 
25 
60 
70 


40 

65 

70 

150 

230 

240 


Distance  from  East  Point,  in  feet. 


6,000-8,000. 


8,000-10,000. 


1891. 

Jnne 

July 

Au2n0t 

September 

Octobei 

November 

December 

1892. 

Jannary 

Febmary 

March 

AprU 

May 

June 


Least 
depth. 


34.7 
33.3 
32.3 
31.0 
31.2 
31.2 
31.4 


31.3 
31.0 
31.7 
32.0 
35.0 
37.0 


Least  width 
for— 


26-ioot  I  30-foot 
depth,    depth. 


260 
220 
220 
240 
215 
220 
210 


220 
235 
220 
210 
260 
270 


200 
190 
170 
130 
80 
85 
100 


70 
90 

100 
150 
180 
215 


Least 
depth. 


37.0 
35.8 
82.9 
31.5 
3L2 
81.1 
31.3 


31.8 
3L1 
31.2 
30.5 
33.0 
36.6 


Least  width 
for— 


26-foot 
depth. 


270 
250 
240 
230 
225 
2:M) 
220 


220 
205 
215 
210 
260 
280 


30foot 
depth 


200 
170 
140 
120 
110 
90 
90 


80 
80 
70 
55 
175 
210 


10,000-12,000. 


Least 
depth. 


36.0 
34.8 
31.4 


Least  width 
for— 


26-foQt 
depth. 


270 
240 
215 


30-foot 
depth. 


200 
170 
115 


30.7 

240 

70 

30.6 

230 

50 

82.0 

235 

80 

32.2 

235 

60 

31.7 

200 

65 

31.0 

240 

50 

30.6 

210 

50 

32.0 
33.2 

255 

110 

280 

220 

*  Central  Depth  less  than  30  feet  from  May  20  to  June  20,  both  dates  inclnsiye,  and  varied  from  28.1 
to  29.6  feet. 

t  Twenty-six-foot  channel  160  feet  wide  from  May  20  to  June  20,  both  dates  inclusive. 

Puring  the  month  of  July,  1891,  the  channel  beyond  the  ends  of  the  jetties,  and 
on  a  direct  cour8e  from  there  to  the  8e»,  had  a  central  depth  of  26.4  feet,  and  the  26- 
foot  channel  was  130  feet  wide.  During  the  month  of  August  this  channel  was 
dredged,  and  since  that  time  has  maintained  a  depth  of  about  32.5  feet,  the  26-foot 
channel  varying  in  width  from  110  to  630  feet,  and  the  30-foot  channel  from  40  to  100 
feet. 

The  present  depth  of  this  channel  is  31.6  feet,  the  26-foot  channel  heinc:  500  and 
the  30-foot  channel  80  feet  in  width. 

The  channel  turning  to  the  eastward  beyond  the  end  of  the  east  jetty  maintained 
the  required  depth  and  width  throughout  the  year. 

The  following  tahle  gives  the  depths  through  the  jetties  from  1875  to  the  present 
time: 
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Tahh  giving  the  depths  ofwaier  through  the  jetties  at  various  dates. 


Bate. 


1875— June 

1876— May 

August 

Novemlwr 

1877— March 

July 

October  25  to  December  1 4 
1878— March 

December 

1879— March 

June 

July 

December \. . 

1880— June 

July 

Aufcnst 

Septero  ber 

October 

November 

December 

1881 — Jaoufury 

February 

March 

April 

Mjiy 

June 

July 

August 

October 

November 

December 

1882— Jan  uary 

•        February 

March 

April 

Mky 

June 

July 

August 

Sepiemljer 

October 

November 

December 

1883— January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November , 

December 

1884— January 

Febraary 

March 

April 

May 

June 

August 

Septcmlier 

October 

November 

December 

1885— January 

February 

March 

April 

May 

June  .• 

July 

August 

September 

October 

November 

December 

1886— January 

February 

March  ....p 


Distances  finom  East  Point,  in  feet. 


0  to  2,000. 

2,000  to 

4.000  to 

6,000  to 

8,000  to 

10,000  to 

4,000. 

6,000. 

8,000. 

10,000. 

12,000. 

22.5 

18.7 

16.7 

10.2 

-9.7 

9.2 

23.3 

20.3 

22.0 

21.0 

17.1 

15.0 

23.5 

19.6 

21.0 

23.5 

23.0 

10.8 

22.0 

20.3 

21.1 

21.2 

21.1 

20.3 

24.1 

21.1 

23.2 

22.0 

21.2 

20.5 

24.9 

24.0 

26.0 

23.8 

23.5 

20.3 

26.3 

34.4 

28.5 

24.2 

23.0 

23.7 

20.0 

25.9 

35.5 

25.4 

24.3 

23.0 

28.4 

26.4 

35.7 

27.1 

25.3 

23.0 

28.6 

27.5 

43.4 

27.0 

27.0 

27.0 

27.6 

28.4 

47.7 

29.2 

29.2 

28.0 

30.5 

30.7 
31.0 

31.0 
31.7 

30.7 
31.8 

30.5 

31.0 

48.3 

30.8 

31.0 

32.5 

47.8 

31.4 

35.1 

32.0 

30.5 

31. 0 

44.0 

30.8 

31.5 

30.5 

30.5 

30.  A 

46.0 

32.0 

32.0 

30.0 

80.7 

31.0 

44.4 

30.6 

32.0 

31.5 

31.0 

31.5 

41.0 

30.3 

31.0 

30.5 

30.6 

31.0 

40.3 

30.8 

80.9 

80.3 

30.9 

30.6 

43.0 

30.8 

81.0 

30.3 

80.5 

30.4 

41.9 

33.8 

30.7 

30.3 

30.4 

30.2 

41.6 

32.0 

81.0 

30.0 

31.5 

31.2 

41.3 

32.0 

82.0 

30.5 

30.4 

30.0 

43.0 

•     33.0 

83.0 

30.5 

30.2 

30.5 

42.7 

32.6 

30.5 

31.2 

30.0 

30.5 

43.8 

32.0 

81.7 

31.7 

31.0 

32.0 

42.5 

3:3.5 

33.0 

82.0 

30.1 

32.0 

37.6 

32.0 

81.0 

30.2 

30.2 

30.3 

38.3 

31.4 

31.2 

30.3 

30.8 

31.8 

39.2 

30.4 

30.0 

30.1 

30.2 

32.8 

39.4 

30.8 

30.2 

30.0 

30.5 

30.4 

41.8 

31.1 

30.2 

30.7 

31.8 

36.0 

39.7 

30.5 

30.8 

30.2 

31.2 

30.6 

39.2 

80.8 

31.6 

32.5 

31.7 

32.6 

39.6 

30.5 

30.3 

33.0 

30.5 

32.5 

89.4 

31.0 

31.3 

31.0 

30.8 

35.5 

39.0 

31.2 

31.8 

31.0 

30.0 

82.7 

38.7 

30.6 

31.3 

31.5 

30.3 

32.2 

38.1 

31.8 

31.8 

30.5 

30.1 

31.5 

38.3 

31.9 

30.8 

30.5 

30.0 

31.0 

37.1 

31.0 

31.4 

31.2 

30.0 

32.0 

38.1 

21.5 

31.2 

31.2 

31.0 

31.0 

37.0 

31.2 

31.0 

30.4 

31.0 

31.0 

35.2 

30.2 

30.1 

30.1 

31.2 

31.2 

36.0 

30.5 

30.0 

30.1 

32.3 

32.6 

45.7 

31.5 

30.3 

30.3 

33.7 

35.0 

44.0 

82.2 

30.0 

39.0 

33.2 

36.3 

46.0 

32.3 

30.3 

324 

32.5 

34.2 

45.0 

33.4 

31.0 

33.0 

33.8 

34.0 

44.0 

32.0 

31.5 

31.8 

32.1 

38.2 

48.0 

33.4 

33.4 

32  2 

33.4 

34.3 

46.0 

32.3 

32.3 

30.6 

32.7 

34.1 

41.5 

32.0 

32.0 

30.5 

31.0 

33.8 

43.8 

34.5 

31.5 

31.0 

30.5 

82.6 

43.0 

31.6 

31.6 

30.2 

31.2 

32.2 

39.2 

32.7 

31.8 

30.3 

32.0 

31.5 

41.3 

31.6 

31.0 

30.7 

35.7 

39.5 

41.6 

34.0 

33.8 

38.7 

35.3 

37.3 

41.5 

31.7 

32.7 

35.4 

34.9 

35.8 

42.3 

34.3 

35.1. 

33.0 

35.0 

35.8 

41.1 

34.0 

35.0 

35.0 

81.9 

35.8 

41.9 

33.9 

35.0 

320 

32.0 

34.0 

39.0 

33.1 

33.7 

33.5 

31.1 

33.4 

38.6 

32.6 

32.6 

32.5 

82.8 

32.8 

37.2 

32.2 

32.4 

30.8 

31.6 

32.6 

37.1 

31.1 

31.5 

31.4 

36.7 

36.4 

86.9 

33.1 

34.6 

328 

41.7 

36.3 

35.7 

30.5 

34.1 

36.2 

35.5 

36.0 

36.1 

31.0 

31.7 

35.7 

36.0 

36.5 

37.0 

32.0 

32.6 

32  0 

38.7 

35.0 

35.6 

31.5 

3:}.  5 

31.5 

84.7 

33.7 

35.7 

32.8 

82.8 

31.3 

86.3 

33.1 

36.5 

33.7 

33.6 

31.0 

86.5 

36.6 

37.6 

33.0 

32.6 

31.0 

35.3 

33.3 

35.2 

32. 2 

30.7 

31.7 

83.8 

33.7 

35.8 

31.3 

30.4 

30.4 

32.7 

32.8 

35. 1 

30, 8 

30.6 

30.1 

33.0 

32.2 

34.2 

»0.9 

30.5 

30.6 

33.6 

32.5 

33.0 

:w.2 

30.2 

28.0 

32.8 

32.8 

34.1 

31.3 

30.9 

30.0 

82.8 

85.8 

34.0 

35.0 

83.1 

82.0 
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Tahle  gimng  the  depths  of  water  throiigh  the  jetties  at  variotu  dates— Continned, 


Date. 


188ft-Apm 

May 

June 

Joly 

Aagnat 

8epleinb«r 

October 

Ifovember 

Deoembw.v 

1887^Jannary 

February 

March 

April 

May 

June 

July 

AnguHt 

September 

October  

Kovember 

Dec«nb<w 

1888— January 

February 

March 

April 

May 

June 

July 

Aufust 

September 

October 

November 

December 

1880— January 

February  

March 

April 

May 

June 

July 

Aucuat 

September 

October 

Kovember 

December » 

1890— January 

Febni  ary 

March '.  - 

April 

May 

June 

July 

Auguat 

September 

October 

November 

December 

1801— January 

February 

March 

April 

M*y..... 

June.., 

July 

Au^st 

September 

October 

Kovember 

December 

1802— January 

February 

March 

April 

May 

June 


DistanoM  firom  Eaat  Point,  in  feet. 


0  to  2,000 


35.4 
85.0 
38.2 
36.7 
35.0 
34.5 
35.0 
34.5 
84.0 
33.6 
36.4 
36.5 
38.8 
30.4 
30.0 
30.0 
35.7 
36.0 
36.2 
35.0 
34.7 
35.6 
34.3 
34.0 
36.3 
35.2 
32.0 
34.2 
33.7 
32.7 
33.3 
31.8 
31.4 
31.0 
32.4 
30.2 
30.8 
30.8 
30.4 
30.3 
31.7 
30.0 
31.6 
31.0 
30.8 
30.8 
31.7 
36.4 
33.4 
32.0 
32.0 
32.4 
32.0 
30.5 
32.0 
30.6 
31.5 
31.0 
81.7 
82.0 
J  30. 5 
♦30.3 
33.0 
31.4 
31.0 
30.6 
31.0 
31.2 
30.1 
31.3 
30.5 
30.8 
32.0 
S28.1 


2,000  to 
4,000. 


34.6 
35.6 
35.2 
36.7 
36.3 
35.6 
36.2 
36.6 
35.0 
34.0 
34.4 
35.5 
37.0 
35.3 
35.4 
36.4 
34.6 
34.0 
34.2 
82.0 
32.7 
32.5 
32.4 
83.0 
34.8 
35.2 
33.0 
34.0 
33.7 
32.7 
33.3 
32.8 
32.4 
31.3 
32.5 
32.2 
32.1 
32.0 
32.2 
31.0 
31.4 
31.3 
31.0 
31.2 
31.0 
30.8 
30.7 
33.2 
36.0 
84.0 
33.5 
33.4 
33.0 
31.4 
31.0 
31.2 
81.2 
31.0 
31.0 
34.3 
82.0 

:32.0 
31.1 
30.4 
31.0 
30.6 
30.8 
31.0 
30.3 
31.6 
30.8 
30.7 
32.0 

§29.6 
32.3 


4,000  to 
6,000. 


84.5 
34.2 
33.4 
36.2 
35.7 
34.6 
34.4 
34.8 
35.8 
33.3 
85.4 
32.6 
33.7 
37.1 
37.5 
35.8 
34.7 
35.0 
34.3 
33.8 
33.9 
33.7 
32.5 
32.6 
33.8 
34.3 
33.0 
.33.8 
33.7 
82.8 
82.3 
31.7 
31.6 
30.6 
31.8 
30.4 
31.2 
30.7 
31.3 
31.0 
31.5 
31.2 
31.2 
31.2 
31.2 
31.2 
31.5 
34.0 
35.0 
34.0 
83.0 
34.0 
33.0 
33.0 
31.0 
30^6 
31.0 
31.2 
31.4 
36.4 
36.5 
32.0 
82.0 
80.4 
31.0 
30.7 
30.8 
81.3 
30.6 
31.8 
30.8 
31.4 
33.7 
38.0 
36.0 


6,000  to 
8,000. 


38.7 
31.0 
33.2 
32.8 
34.8 
33.7 
33.0 
32.0 
33.6 
32.8 
31.3 
85.5 
81.0 
31.2 
32.3 
34.0 
33.6 
35.0 
32.1 
30.7 
30.9 
30.5 
31.0 
30.5 
31.0 
31.6 
31.4 
31.0 
31.2 
30.8 
30.6 
30.6 
30.3 
80.3 
32.8 
82.3 
32.8 
32.6 
31.5 
32.4 
31.6 
31.0 
31.0 
31.0 
31.0 
30.6 
32.6 
34.0 
85.0 
86.0 
84.0 
34.0 
32.7 
33.0 
80.5 
30.6 
30.7 
32.2 
32.5 
37.5 
30.0 
36.0 
34.7 
33.3 
32.3 
31.0 
31.2 
31.2 
3L4 
31.3 
31.0 
31.7 
32.0 
35.0 
37.0 


8,000  to 
10,000. 


33.7 
36.0 
34.5 
82.7 
33.8 
88.6 
34.1 
33.0 
32.6 
32.7 
34.1 
35.5 
34.8 
34.2 
34.1 
32.0 
31.6 
32.7 
32.2 
31.8 
31.7 
31.5 
31.0 
31.3 
35.0 
83.6 
35.5 
31.9 
31.2 
31.0 
30.4 
30.6 
*29.2 
31.0 
31.0 
31.8 
31.8 
3L2 
31 .0 
31.3 
31.4 
31.1 
31.7 
31.3 
31.7 
31.0 
34.4 
34.0 
38,7 
39.0 
39.8 
39.0 
85.0 
35.0 
34.0 
34.0 
32.3 
32.3 
35.2 
36.0 
36.4 
36.0 
37.0 
35.8 
32.9 
31.5 
31.2 
31.1 
31.3 
31.8 
31.1 
31.2 
30.5 
33.0 
36.6 


10.000  to 
12,000. 


81.0 
34.4 
36.5 
37.0 
34.7 
33.0 
83.0 
83.5 
33.0 
33.4 
32.4 
33.8 
85.5 
38.1 
35.2 
34.0 
32.7 
32.2 
31.8 
31.2 
31.8 
32.2 
32.0 
30.9 
31.4 
33.0 
33.2 
33.6 
33.2 
32.0 
30.4 
30.8 
30.7 
30.0 
32.5 
31.6 
30.6 
30.8 
30.6 
31.0 
31.0 


t29.6 
31.4 
31.2 
31.0 
33.0 
33.  B 
34.5 
34.0 
35.0 
37.0 
34.0 
33.0 
32.8 
33.0 
33.5 
32.5 
32.7 
34.6 
34.2 
84.0 
35.0 
34.8 
31.4 


30.7 
30.6 
32.0 
32.2 
31.7 
31.0 
30.6 
32.0 
33.2 


*From  December  28,  1888,  to  January  4,  1889,  incluaive. 
t  From  October  1  to  October  5,  iuclusive. 

t  Depth  less  than  30  feet  from  April  25  to  May  6,  both  dates  Inclusive,  and  varied  fin>m27.5to29.4  feet. 
Depth  leas  than  30  feet  fh>m  May  20  to  June  20,  both  dates  incluaive,  and  varied  Arom  28.1  to  29.6  feet. 
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The  shoal  area  east  of  the  east  jetty  is  gradually  but  slowly  deepening,  and  the 
land  formation  east  of  this  jetty  is  rapidly  receding.  During  the  past  year  this  re- 
cession averaged  250  feet. 

SURVEY  BEYOND  THE  ENDS  OF  THE  JETTIES  IK  THE  GULF  OF  MEXICO. 

The  chart  of  this  survey  is  No.  2.  Following  the  methods  which  have  been  used 
for  many  years,  and  which  are  fully  explained  in  previous  reports,  I  find  by  measuis 
ing  ordiuates  to  each  curve  from  20  to  100  feet,  inclusive,  obtaining  their  means,  and 
comparing  them  with  results  similarly  obtained  one  year  ago,  that  each  advanced 
during  the  year,  the  20-foot  curve  showing  the  least  advance,  of  55  feet,  and  the  30- 
foot  curve  the  greatest^  being  240  feet. 

The  results  of  these  determinations  are  given  on  chart  No.  7  in  such  a  way  that 
the  changes  in  each  of  these  curves  from  year  to  year  since  1876  may  be  readilj  fol- 
lowed and  uuderstood. 

The  most  interesting  comparisons  are  usually  between  the  earliest  and  latest  results. 
These  are  given  on  the  diagram,  pa^e  1479,  from  which  it  will  be  seen  that  from 
1877  to  1892  each  curve  advanced ;  that  is,  the  same  depth  of  water  is  a  greater  distance 
from  the  ends  of  the  jetties  than  in  1877.  For  example,  the  depth  oi  70  feet  is  1,555 
feet  farther  ftom  the  ends  of  the  jetties,  that  of  20  feet  810  feet  farther,  etc.,  than  in 
1877. 

Since  preceding  determinations  show  that  each  curve  advanced  during  the  year, 
and  since  1876,  it  follows  that  a  shoaling  has  taken  place  beyond  the  enos  of  the  Jet- 
ties. The  mean  vertical  height  of  this  shoaling  over  an  area  containing  1^  square 
miles,  for  each  year  from  1876  to  1892,  is  as  follows : 


Years. 

Mean  change  over  whole  area. 

Years. 

Mean  change  over  whole  area. 

From— 

To— 

Deepened — 

Shoaled— 

From— 

To— 

Deepened— 

Shoaled 

1876 

1877 
1878 
1879 
1880 
1881 
1882 
1888 
^1884 
1885 

Feet. 

Feet. 
0.40 

1885 
1886 
1887 
1888 
1889 
1890 
1891 

1876 

1886 
1887 
1888 
1889 
1890 
1891 
1892 

1892 

Feet. 

Feet. 
0-12 

1877 

1.80 

1.38 

1878 

2.56 

, 

0.31 

1879 

0. 12 

1.23 

1880 

2.  :is 

1.30 

1.11 

1881 

2.70 

1882 

0.04 

1.59 

1883 

3.61 

* 

1884 

1.16 

13.  ll 

Now,  in  order  to  locate  definitely  areas  which  are  undergoing  the  greatest  or  least 
change,  this  area  of  1-^  square  miles  is  divided  into  21  lesser  areaia,  the  mean  depth  of 
water  in  each  is  obtained,  and  by  comparison  with  earlier  results  similarly  obtained 
the  vertical  height  of  the  shoaling  or  deepening  in  each  area  becomes  known. 

The  following  diagrams  furnish  this  information.  The  figures  in  each  area  are  the 
differences,  in  feet  and  tenths,  between  the  mean  depths  obtained  for  the  years  be- 
tween which  comparisons  are  made  and  denote  the  amount  of  the  shoaling  or  deepen- 
ing in  each. 

No.  1  compares  the  mean  depths  in  1891  with  those  in  1892,  and  No.  2  compares  those 
in  1876  with  those  in  1892. 

Dotted  areas  have  deepened ;  all  others  have  shoaled. 


NoL  2891  to  1892. 


No.2.1876tol892, 


\     \ 

yazX     73.7 

e.4 

12.8 

A/ 

\ 

7«.7  \j7.ik  6.7 

6.9 

15.  nsj 

/ 

\    3.5  ^  ^ 

&4 

fV 

f 

■ 

1 
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It^will  be  seen  that  the  two  most  westerly  of  the  central  areas  shoaled  the^eatest 
amount  during  the  year.  This  no  doubt  is,  to  a  ^eat  extent,  due  to  the  fact  that 
the  dredged  material  taken  from  the  channel  during  the  year  was  dumped  in  that 
vicinity. 

LOSS  OF  THE  BARK  CHARLES  LULINO. 

On  the  5th  of  April  the  German  bark,  Charles  Lulingf  with  a  cargo  of  3,000  bar- 
rels of  cement,  and  drawing  16  feet,  grounded  to  the  westward  of  and  beyond  the 
end  of  the  west  jetty.  She  was  in  char^  of  a  bar  pilot,  who  undertook  to  sail  her 
into  the  jetty  .channel  from  sea.  The  wind  was  strong  and  fair,  but  when  the  strong 
current  of  the  pass  was  met  the  vessel  sheered  to  the  westward ;  an  anchor  was  let  go, 
but  the  force'  with  which  she  was  going  was  so  great  that  the  chain  parted,  and  before 
anything  further  could  be  done  she  was  hard  aground.  It  is  altogether  probable  that 
the  sheer  was  caused  by  the  vessel  being  kept  on  such  a  coarse  as  to  take  the  strong 
current  of  the  pass  so  much  on  her  starboaid  bow  that  the  force  of  the  latter  proved 
greater  than  her  propelling  force,  in  which  case  a  sheer  would  be  inevitable. 

A  heavy  sea  was  running  at  the  time,  and  continued  durinz  the  next  day,  the  ves- 
sel cutting  t<o  the  westward,  rapidly,  and  becoming  imbedded  in  the  sand.  On  the 
7th  two  to  wheats  rendered  assistance,  but  by  this  time  she  was  leaking  badly,  and 
had  commenced  to  settle  into  the  sand,  so  that  it  was  impossible  to  save  her,  and 
after  removing  her  stores,  furniture,  etc.,  she  was  abandoned.  The  location  of  her 
wreck  is  given  on  chart  No.  2. 

CONGLUSIOX. 

During  the  year  I  was  faithfully  and  efficiently  assisted  by  Recorder  G.  W.  Lawes, 
whom  I  desire  to  commend. 

Very  respectfully,  yohr  obedient  servant, 

C.  Donovan, 
Assistant  Engineer, 
Maj.  Jambs  B.  Quinn, 

Corps  of  Engineers,  V,  6'.  A, 


APPENDIX  S. 


IMPROVEMENT  OF  CERTAIN  STREAMS  IN  LOUISIANA,  AND  OF  HARBOR 
-      AT  SABINE  PASS,  SABINE  RIVER,  AND  NECHES  RIVER,  TEXAS. 


REPORT  OF  MAJOR  JAMES  B,  QUINN,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JDNE  SO,  1892,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  ChefuDcte    [Tcliefuncte]    River   and 

Boeue  Falia,  Louisiaua. 

2.  Tickfp.w    River  and    its   tributaries, 

Louisiana 

3.  Amite   River    and    Bayou    Manchac, 

Louisiana. 

4.  Bayou  La  Fourche,  Louisiana. 

5.  Bayou  Terrebonne,  Louisiana. 

6.  Bayou  Plaquemine,  Louisiana. 

7.  Bayou  Courtableau,  Louisiana. 


8.  Bayou  Teche,  Louisiana. 

9.  Mouth  and  passes  of  Calcasieu  Rivor^ 

Louisiana. 

10.  Harbor  at  Sabine  Pass,  Texas. 

11.  Sabine  River,  Texas. 

12.  Neches  River,  Texas. 

13.  Removing  sunken  vesHels  or  craft  ob- 

structing or  endangering   naviga- 
tion.- 


EXAMINATION, 


14.  Sabine  River,  from  Sabine  Lake  to  Suddutbs  Bluff,  Texas. 


Office  United  States  Engineer, 

New  OrlemiSj  La,,  July  6,  1892. 

General:  I  have  the  honor  to  transmit  herewith  annual  reports 
•  •  *  upon  works  of  river  and  harbor  improvement  at  present  in 
my  charge  for  the  fiscal  year  ending  June  30, 1892. 

•  •  •  •  «  *  41 

Very  respectfully,  your  obedient  servant, 

jAMtes  B.  QuiNN, 
Major,  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 


S  I. 

IMPROVEMENT    OF    CHEFUNCTE    (TCHEFUNCTE)    RIVER    AND    BOGUE 

FALIA,  LOUISIANA. 

The  project  for  the  improvement  of  this  river  was  adopted  in  1880, 
and  contemplated  the  removal  of  obstructions  in  the  channel,  such  as 
snags,  logs,  and  overhanging  trees,  and  the  dredging  of  the  bar  at  the 
river's  mouth. 
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With  the  two  appropriations  made  in  1881  and  1882  of  $1,500  ea'Ch, 
the  obstructions  below  Covington  were  removed,  and  part  of  the  un- 
expended balance  was  used  for  the  construction  of  a  working  plant  for 
improving  the  bar  at  the  mouth,  and  part  for  the  construcBon  of  820 
feet  of  breakwater. 

August  5, 1886,  Congress  made  an  appropriation  of  $2,500  for  this 
work,  and  in  1887  channels  were  cut  through  the  bars  between  Coving- 
ton and  Old  Landing  5  feet  deep  and  30  to  60  feet  wide,  giving  better 
navigation  for  schooners  between  these  places. 

The  original  estimated  cost  of  improving  this  river  was  $5,460^  the 
greater  portion  of  which  was  for  dredging  the  bar  at  its  mouth. 

It  was  thought,  however,  that  a  dredged  channel  over  this  bar  could 
not  be  maintained  without  protecting  works,  which  would  cost  consid- 
erably more  than  the  dredging. '  Maj.  Stickney,  who  had  charge  of  this 
work,  caused  a  reexamination  to  be  made  in  1884,  and  in  his  report  in 
the  Annual  Eeport  of  the  Chief  of  Engineers  for  1864,  Vol.  II,  page 
1269,  he  reports  the  river  in  good  order,  except  the  bar  at  its  mouth, 
and  suggests  as  a  method  of  improving  this  to  build  a  jetty  or  break- 
water 2,500  feet  long  across  the  bar  into  the  comparatively  deep  water 
of  Lake  Pontchartrain,  and  then  to  dredge  the  channel  through  the 
bar,  in  the  hope  that  the  jetty  would  prevent,  or  at  all  events  greatly 
retard,  the  refiUing  of  the  cut  with  sand. 

Under  the  appropriation  of  $1,000  made  September  19,  1890,  the 
work  of  removing  obstructions  in  the  channel  was  commenced  in  Octo- 
ber, 1891,  using  the  snagging  plant  which  had  shortly  before  ceased 
operations  on  the  TickfetW  Eiver.. 

Snags,  logs,  and  impending  trees  were  removed  from  the  channel  of 
the  river  from  Madisonville  to  Old  Landing,  and  from  the  latter  place 
to  Covington  on  the  Bogue  Falia,  as  far  as  the  funds  on  hand  would 
permit.  The  principal  obstructions  removed  from  the  channel  during 
the  ye>ar  were:  161  snags,  82  overhanging  trees,  61  landslide  trees,  58 
stumps,  44  logs,  and  29  tree  tops.  The  work  was  discontinued  Novem- 
ber 30, 1891. 

The  snag  and  quarter  boats  were  in  such  bad  condition  that  the 
l)roperty  was  removed  from  them,  and  both  the  property  and  boats 
were  placed  in  charge  of  a  watchman  at  Madisonville. 

The  total  amount  expended  on  these  streams  to  June  30, 1892,  was 
$6,289.26. 

The  river  now  has  a  navigable  depth  of  5  feet  to  Old  Landing,  and 
from  there  to  Covington  the  Bogue  Falia  is  navigable  for  the  lighter- 
draft  schooners. 

It  will  cost  about  $1,000  each  year  to  keep  this  river  and  bayou  free 
of  obstructions. 

Ahstract  of  appropriations  for  improving  Chef  uncle  (Tchefuncte)  River  and  Bogue  FaliOy 

Louisiana. 

■ 

By  act  of  Oougretw  approved  March  3,  1881 $1, 500 

By  act  of  Congress  passed  August  2,  1882 1, 500 

By  act  of  Congress  approved — 

August  5,  1886 2,500 

September  19,  1890 1,000 

Total 6,500 
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Motley  statement. 

July  1;  1891,  balauco  nnexpeiideil $1, 000.  flO 

June  30, 189^,  amount  expended  during  fiscal  year 789. 26 

July  1, 1892,  balance  unexpended 210. 74 

Amount  appropriated  by  act  approved  July  13,  1892 1  000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 1, 210. 74 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  1, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


[From  June  1,  1891,  to  May  31,  1892.] 


Sailing  vessels,  number  of  trips  made , 364 

Registered  tonnage  of  same .' 6, 552 

Steam  vessels,  number  of  trips  made •. 3 

Registered  tonnage  of  same 96 

Average  draft  of  sailing  vessels,  light,  2  feet ;  loaded,  5  feet  9  inches ;  of  steamers, 
light,  2  feet;  loaded,  4  feet. 
There  were  no  new  lines  of  transportation  established  during  the  paat  year. 

Receipts  and  shipments  for  two  years. 


Lnmber  . 
SluDgles 
Staves).. . 
Brick..., 
Sand 


Wood.... 
Charcoal. 
Cotton . . . 


Latfas 

Rice 

MiHcellaueooB 


Estimated  at. 


Articles. 


SMpments. 


IteeeipU. 


Total 

Increase  of  1891-'92  over  189a-'91 . 


Tear  ending  May 


31, 1891 


Tons. 


11,202 

3 

1, 802 

1,157 

11,499 
8,388 

10,920 


130 


Value. 


$50,010 

60 

7, 725 

5,679 

10,242 

20.845 

97,500 


3,000 


45,  521  201, 061 


Year  ending  May 
31, 1892. 


Tons. 


16, 188 

1 

292 

4,540 

11,566 

4,475 

204 

597 

95 

276 

270 


11,550 


50,054 


4,533 


Value. 


$109,272 

21 

234 

14,528 

12,846 

13, 715 

272 

89,582 

483 

7,745 

4,099 


101,838 


354,684 


153,623 


Comparative  statement  of  receipts  and  shipments  fw  three  years. 


Year  ending  May  31— 


1890 
1891 
1892 


Value. 


$173,283 
201, 061 
354,684 
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S  2. 

IMPROVEMENT  OF  TICKFAW  RIVER  AND  ITS  TRIBUTARIES,  LOUISIANA 

This  work  was  coiDmenced  in  1879  by  an  examination  authorized  by 
Congress.  The  estimated  cost  of  the  improvement  was  $10,230,  and 
the  project  was  to  clean  out  this  stream  as  well  as  its  navigable  tribu- 
taries, the  Natalbauy,  Blood,  and  Ponchatoula  rivers,  by  removing  ob- 
structions to  navigation  such  as  snags,  logs,  stumps,  and  overhanging 
trees. 

In  1881  $2,000  was  appropriated  with  which  to  commence  work.  The 
work  under  this  appropriation  was  done  by  contract  in  1882,  and  16  miles 
of  the  Tickfaw  were  cleaned  out. 

In  1882  Congress  appropriated  $2,000  more.  This  was  expended 
partly  in  building  plant,  and  the  work  of  cleaning  out  the  stream  was 
done  with  this  plant  and  hired  labor.  The  result  was  a  good  navigable 
channel  9  miles  above  the  previous  head  of  navigation  on  the  Tickfaw. 

In  1886  an  appropriation  of  $2,000  was  made,  the  funds  to  be  used 
for  cleaning  out  the  navigable  branches  of  the  Tickfaw.  In  the  latter 
part  of  1886  and  early  part  of  1887  work  was  resumed  with  the  Govern- 
ment plant  and  hired  labor,  and  the  branches  cleared  to  the  head  of 
navigation. 

In  1888  an  appropriation  of  $1,000  was  made  for  improving  the  Tick- 
faw and  its  navigable  tributaries.  The  latter  being  in  good  condition, 
the  snagging  plant  commenced  work  on  the  river  itself  in  May,  1889, 
removing  the  obstructions  that  had  reformed  since  1887,  and  worked 
upstream  to  within  1  mile  of  the  Chapman  place,  where  operations 
ceased. 

In  1890  $1,000  was  appropriated  for  continuing  the  improvement. 
In  September,  1891,  work  was  commenced  with  the  Government  snag- 
ging plant  and  hired  labor.  The  obstructions  which  had  reformed  since 
1889,  such  as  snags,  logs,  overhanging  trees,  etc.,  were  removed  from 
the  Tickfaw,  Natalbany,  and  Blood  rivers,  the  latter  being  cleared  to 
the  head  of  navigation.  About  39  miles  of  channel  had  been  improved 
when  work  ceased  October  12, 1891.  The  obstructions  removed  from 
the  rivers  during  the  year  were:  83  snags,  71  overhanging  trees,  32 
landslide  trees,  14  logs,  9  tree  tops,  and  1  stump. 

The  improvement  is  not  permanent,  since  logs  and  snags  find  their 
way  into  the  channel  which  require  removal  from  time  to  time.  About 
$1,000  will  be  required  annually  to  keep  the  navigable  channel  in  con- 
dition. 

To  the  close  of  the  year  ending  June  30, 1892,  there  has  been  ex- 
pended on  these  streams  the  sum  of  $7,777.96. 

Abstract  of  apj^ropHations  for  improving  Tichfaw  River  and  its  tributaries,  Louisiana, 

By  act  of  Oonjyress — 

Approved  March  3, 1881 $2,000 

Passed  August  2, 1882 2,000 

Approved  August  5, 1886 2,000 

Passed  August  11, 1888 1,000 

Approved  September  19, 1890  '^ 1,000 

Total 8,000 

A  material  increase  in  the  receipts  and  shipments  has  been  made  as 
a  result  of  the  improvement  already  accomplished. 
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I       Money  statmnent, 

July  1, 1891,  balance  unexpended $1,000.00 

June  ^,  189®,  amount  expended  during  fiiBcal  year 777. 96 

July  1, 1892,  balance  unexx>ended 222. 04 

Amount  appropriated  by  act  approved  July  13, 1892 1, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 1, 222. 04 

(  Amount  that  can  be  ])rofitably  expended  in  fiscal  year  ending  June  30, 1894  1, 000. 00 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
/     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 
[From  Jnne  1.  1891,  to  May  31,  1892.] 

Sailing  vessels,  number  of  trips  made 119 

Registered  tonnage  of  same 2, 142 

Number  of  steamers , .' 2 

Registered  tonnage  of  same 626 

Number  of  trips  made  by  steamers 8 

Average  draftof  sailing  vessels,  light,  2  feet;  loaded,  5  feot  9  inches;  of  steamers' 
light,  2^  feet ;  loaded,  5^  feet. 
No  now  lines  of  transportation  were  established  during  the  year. 


Comparative  statement  ofreoeipla  and  shipments/or  two  years. 

Articles. 

Year  ending;  May 
31, 1891. 

Year  endinj;  May 
31, 1892. 

Tons. 

Value. 

Tons. 

Value. 

Shipments. 
Wood .'.. 

116 
185 

$475 
1,466 

I,20O 

6,792 

537 

30 

121 

95 

•8,440 
42  770 

IjUinber * - 

Bricks  

1. 720 

Rtnvos 



630 

Cotton 

21, 975 

MiftcallAiidoas  freiiflit. 

3,581 

Total 

301 

1.941 

8,775 
2,632 

79, 116 

Receipts. 

Eittimated  valne  of  sundry  merchandise  taken  to  the  Tickfaw 
Kiver 

23,000 

Total 

301  1        1-041 

11, 407 
11, 106 

102.  116 

'     - 

Increase  over  previous  year .  . 

100  175 

S3. 

IMPROVEMENT  OF  AMITE  RIVER  AND  BAYOU  MANCHAC,  LOUISIANA. 

The  original  project  for  the  improvement  of  this  river  was  adopted 
in  1880,  which  contemplated  a  channel  6  feet  in  depth  as  far  upstream 
as  appropriations  would  permit,  the  main  part  of  the  work  to  be  done 
above  the  mouth  of  the  Bayou  Manchac. 

In  1883,  owing  to  the  unsatisfactory  manner  of  doing  the  work  by 
contract,  the  project  was  amended  so  to  provide  for  the  removal  of  ob- 
structions below  the  Manchac  by  the  Government  plant  and  hired 
labor,  and  resulted  in  a  satisfactory  improvement  of  about  8  miles  of 
the  river. 
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In  1886,  under  an  appropriatioti  of  $2,000,  w©rk  with  Government 
plant  and  hired  labor  was  resuni'ed,  and  the  logs  and  snags  removed 
from  about  5  miles  of  river  below  the  mouth  of  the  Bayou  Manchac, 
leaving  the  Amite  River  in  good  navigable  condition.  ' 

In  1888,  $5,000  was  appropriated  with  the  stipulation  that  half  of  this 
sum  might  be  used  in  improving  Bayou  Manchac,  and  in  November, 
1888,  work  with  the  Government  plant  and  hired  labor  was  commenced 
in  this  bayou,  working  up  from  its  mouth  to  Hereford  Landing,  leav- 
ing the  Manchac  in  good  coDdition  up  to  that  point.  The  plant  was 
then  taken  back  to  the  Amite  Biver,  and  from  it  removed  the  snags, 
logs,  and  impending  trees  which  obstructed  the  channel. 

In  1890,  $3,800  was  appropriated  for  the  completion  of  the  old  proj- 
ect, the  money,  however,  to  be  applied  to  the  Amite  or  Manchac  in 
such  proportions  as  the  engineers  might  deem  best.  Work  was  re- 
sumed in  October,  1890,  with  the  Government  plant  at  Hope  Villa,  on 
the  Manchac,  aud  the  bayou  cleaned  up  for  a  distance  of  about  3  miles, 
when  the  plant  turned  ba<3k,  and,  commencing  at  Wards  Creek,  worked 
.down  stream  to  the  Amite  River. 

During  the  year  just  closed  the  work  of  removing  the  obstructions  in 
the  channels  was  continued  until  August  25  last,  when  operations  were 
discontinued  jand  the  snagging  plant  towed  to  the  Tickfaw  River  for 
work  on  that  stream. 

Snags,  logs,  and  impending  trees  were  removed  from  the  Bayou 
Manchac  between  its  mouth  and  Hope  Villa,  and  from  the  river  be- 
tween its  mouth  and  the  mouth  of  the  Bayou  Manchac. 

The  principal  obstructions  removed  from  the  river  and  bayou  during 
the  year  were:  269  snags,  69  trees,  42  logs,  24  stumps,  11  tree  tops,  and 
11  overhanging  trees. 

The  improvement  is  not  permanent,  since  logs  and  stumps  are  con- 
tinually getting  into  the  bayou  and  Amite  River,  forming  snags  and 
obstructions  that  will  require  removal  from  time  to  time  to  preserve 
the  navigation. 

About  $2,500  will  be  required  each  year  to  keep  this  river  and  bayou 
in  navigable  condition. 

There  has  been  expended  on  these  streams  to  June  30, 1892,  the  sum 
of  $23,628;15. 

Abstract  of  appropriations  for  improving  Amite  River  and  Bayou  Manchac j  Louisiana. 

By  act  of  Conf^ress  approved — 

June  14, 1880 $8,000 

March  3, 1881 5, 000 

August  5, 1886 2,000 

By  act  of  Congress  i)as8C(l  August  1 1,  1888 5, 000 

By  act  of  Congress  approved  September  19, 1890 .' . . .     8, 800 

Total 23,800 

Money  statement. 

July  1, 1891,  balance  unexpended $1^  122. 14 

June  30, 1892,  amount  expended  during  fiscal  year 950. 29 

July  1, 1892,  balance  unexpended 171. 85 

Amount  appropriated  by  act  approved  July  13, 1892 2, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 2, 671. 85 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1 894      2, 500. 00 
Submitted  in  compliance  with  requirements  oi  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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COMMKRCIAL  STATISTICS. 

[Troin  June  1, 1891.  to  May  Bl,  1802.] 

Number  of  steamers 4 

Nnmber  of  trips .• 316 

Registered  tonnage  of  steamers,  316  trips 7, 036 

Sailing  vessels,  number  of  trips  made 73 

Registered  tonnage  of  same 1, 387 

Average  draft  of  sailing  vessels,  light,  2  feet ;  loaded,  5  feet  9  inches ;  of  steamerSi 
light,  2i  feet;  loaded,  5i  feet. 
There  were  no  new  lines  of  transportation  established  during  the  last  year. 

Seceipts  and  ehipmenU  far  two  yeart. 


Articles. 


Shipments. 


Liin)l)er 

Shingles 

BrioKB 

Wood 

StaTes 

Laths 

Sand 

Cotton  and  need 

HiscellaneoQH  freight. 


Total 


Eeeeipts. 


Estimated  at /. . . 

Total 

Increase  pyer  proTious  year 


Tear  ending  May 
31, 1891. 


Tons. 


7,751 

350 

216 

1,526 

1,512 

156 

4,916 

1,221 

165 


17,792 


17, 792 


Value. 


$62,820 
5,985 
782 
4,116 
5,850 
4.014 
4,214 

205,728 
7.405 


300,963 


300,963 


Year  ending  May 
31, 1892. 


Tons. 


4,838 
656 


5,231 
388 
464 


1,619 
40 


13,236 


5,294 


18,530 
738 


Value. 


$32,641 
14,206 


8,405 
1,764 
2,104 


174,000 
5,4G5 


238,615 


95,446 


334,061 
33,098 


Comparative  statement  of  receipts  and  shipments  for  three  years. 


Year  ending  May  31— 


1890 
1891 
1892 


84,295 
17,792 
18,530 


Valne. 


$291,  P67 
300,963 
334,061 


S4. 

IMPROYEMENT  OF  BAYOU  LAFOURCHE,  LOUISIANA. 

In  1879  a  project  was  approved  for  removing  the  obstructions  to  nav- 
igation in  the  bayou,  such  as  snags,  wrecks,  rS't  heaps,  and  impending 
trees.  Work  was  carried  on  under  this  project  from  1881  until  1883, 
when  the  plant  was  laid  up  at  Lockport  aft^r  clearing  the  bayou  a  dis- 
tance of  30  miles  below  that  point. 

In  1884  a  x>roject  was  approved  for  continuing  the  snagging  opera- 
tions on  down  beyond  the  place  where  work  h^  ceased  in  1883 j  and 
a<5cordingly  work  was  resumed  in  September,  1884,  and  continued  to 
January,  1885,  when  operations  were  susi)ended  on  account  of  high 
water.    The  plant  was  subsequently  removed  to  other  places. 

Beyond  surveys  and  examinations,  nothing  further  was  done  until 
1888;  when  Congress  appropriated  for  ^*  improving  Bayou  Lafourche^ 
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Louisiana,  pursuant  to  the  project  of  Lieut.  O.  T.  Crosby,  Corps  of  En- 
gineers, dated  June  11, 188G,  $50,000,  including  immediate  dredging  to 
secure  low-water  navigation." 

During  eight  months  of  the  year,  when  the  Mississippi  Hiver  ishigh, 
Bayou  Lafourche  is  navigable  by  the  largest  steamboats,  but  during 
extreme  low-water  navigation  is  sometimes  entirely  suspended  for  flat- 
boats  drawing  over  2  feet  of  water. 

The  project  referred  to  in  the  foregoing  act  was  to  place  a  lock  in  the 
Mississippi  River  end  of  the  bayou,  converting  the  bayou  into  a  slack- 
water  stream,  and  then  dredge  a  channel  75  feet  wide  and  5  feet  deep 
at  mean  low  water  of  the  Gulf  throughout  its  length. 

The  act  also  provided  for immediatedredging,  and  since  thebar  at  the 
river  end  of  the  bayou  had  shut  out  navigation  iij  1887,  it  was  proposed 
to  dredge  a  channel  through  this  J^r,  the  channel  to  have  a  depth  of 
4  feet  below  mean  low  water  of  the  Gulf,  and  a  width  of  60  feet.  This 
dredging  was  done  by  contract  and  admitted  sufficient  water  to  the 
bayou  to  reestablish  flatboat  navigation,  which  had  been  suspended  a 
day  or  two  while  the  cut  was  being  made. 

It  having  been  ascertained  that  about  150,000  cubic  yards  of  mate- 
rial would  have  to  be  dredged  from  the  bayou  to  secure  2  feet  depth  for 
flatboat  navigation,  bids  were  opened  June  10,  1889,  for  dredging  this 
amount,  but  the  price  bid  was  deemed  too  high  and  the  bid  was  re- 
jected. Work  was  then  begun  by  a  hired  dredge  and  continued  until 
high  water  interfered. 

The  channel  had  been  carried  a  distance  of  about  2  miles  from  the 
mouth,  and  had  a  depth  of  2  to  3  feet  at  mean  low  water  of  the  Gulf. 
Upon  commencing  this  dredging  it  was  found  that  the  channel  through 
the  bar  at  the  head  of  the  bayou  had  shoaled  so  as  to  require  rledredg- 
ing,  and  much  of  the  channel  work  had  to  be  gone  over  several  times, 
owing  to  the  caving  of  the  sides  of  the  cut.  On  September  15, 1890, 
dredging  was  resumed.  The  dredge  had,  as  formerly,  to  reopen  the  cut 
through  the  bar  at  the  head  of  the  bayou  and  redredge  much  of  the 
channel  previously  gone  over.  The  work  was  suspended  in  January, 
1891,  owing  to  high  water. 

Upon  the  subsidence  of  the  high  water,  work  was  resumed  on  Au- 
gust 5, 1891,  and  continued  until  high  water  again  caused  its  suspension, 
in  the  latter  part  of  January,  1892. 

During  this  time  the  dredge  removed  from  the  channel  96,984  cubic 
yards  of  material,  48  stumps,  33  logs,  and  10  wrecks,  making  flatboat 
navigation  practicable  for  a  distance  of  about  32  miles  during  low 
wat^T. 

Work  will  be  commenced  again  as  soon  as  the  stage  of  water  will 
X)ermit. 

The  improvement  by  dredging  is  a  slow  and  unsatisfactory  way, 
since  the  silting  up  of  the  dredged  channel  takes  place  with  the  recur- 
rence of  high  water  each  year.  The  construction  of  a  lock  at  the  head 
of  the  bayou  will  almost  entirely  overcome  this  difficulty  and  reiwier 
the  navigation  of  the  bayou  safe  and  certain  under  all  conditions  of 
tide  in  the  Mississippi  Eiver. 

The  cost  of  a  lock  at  Donaldsonville  was  estimated  by  Lieut.  Crosby 
to  be  about  $450,000.  With  this  lock  completed,  whatever  dredging 
was  done  iu,the  bayou  thereafter  would  be  practically  permanent,  and 
a  moderate  annual  outlay  would  maintain  satisfactory  na\igation  hardly 
possible  to  secure  with  any  amount  of  money  under  the  present  condi- 
tions. 

The  total  amount  expended  on  the  improvement  of  this  bayou  to 
June  30, 1892,  was  $73,343.80. 
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Abatraol  of  appropriaHons  far  improving  BayovL  Lafouroke,  LouiBiana, 

By  act  of  Congress  approved — 

Jiine  18, 1878 $10,000 

March  3, 1879 ^  10,000 

June  14,1880 5,000 

July  5, 1884 5,000 

By  act  of  Congress  passed  August  11, 1888 50, 000 

By  act  of  Congress  approved  September  19, 1890 50, 000 

Total 130,000 

Money  statement. 

July  1, 1891,  balance  unexpended ;p72, 716. 56 

June  30, 1892,  amount  expended  duringiiscal  year 16,060.36 

July  1, 1892,  balance  unexpended 56, 656. 20 

July  1, 1892,  outstanding  liabilities 175.00 

July  1,1892,  balance  available 56,481.20 

Amount  appropriated  by  act  approved  July  13, 1892 50, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 106, 481.20 


'  Amount  (estimated)  required  for  completion  of  existing  project 350, 000. 00 

Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 1894  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMBRCIAL    STATISTICS. 

[From  Jane  1, 1891,  to  Hay  31, 1883.J 

Number  of  steamers 8 

Total  registered  tonnage 2, 335 

Aggregate  number  of  trips  out  of  bayou 253 

Aggregate  tonnage  of  same 79, 488 

Sauing  vessel 1 

Registered  tonnage  of  same 10 

Aggregate  number  of  trips  out  of  bayou 21 

Aggregate  tonnage  of  same i 210 

Number  of  barges  enteiiug  the  bayou 108 

Aggregate  tonnage  of  same 91, 320 

Number  of  lines  of  steamers,  6;  one  line  of  3  vessels,  and  5  steamers  running  inde- 
pendent. 
Average  draft  of  steamers:  Light,  2  feet;  loaded,  9^  feet. 
There  were  no  new  lines  of  transportation  established  dui'ing  the  year. 

Receipts  and  ikipmenU  for  two  years. 


Articles. 


Shipinentt, 


Sncar 
HolM 

Rico 

Potatoes  and  onions  . . 

5gK» 

MOSS 

Pecans 

Miscellaneous  freif^Ut 


Total 


Iteeripts. 


Misoellaneoas  freight 
Coal 


Grand  total. 


Year  ending  May  31, 
1891. 


Tons. 


44,832 

31,984 

8,310 

4,709 

111 

205 

77 

475 


90,703 


54,420 
72,150 


217, 273 


Value. 


13,200,481 

968,000 

326,736 

151,447 

2,505 

12,270 

5,190 

35,466 


4,792,095 


3,194,730 
257,400 


8,244,225 


Year  ending  May  31, 
1892. 


Tons. 


26,330 

17,334 

3,837 

2,738 

159 

196 

4 

275 


Value. 


$2,531,155 

510, 250 

162, 078 

73,032 

16, 308 

9,825 

2,100 

7,441 


50,373 


32,562 
88,920 


171,865 


3,313,089 


1,991,853 
355, 660 


5,660,622 


ENO  92 94 
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Comparative  siaUfiMni  of  reoeipU  and  shipments  for  three  yeare. 


Year  ending  May  81— 


Ton*. 


1890 '    200,746 

1891 1    217,273 

1892 171,865 


VaJne. 


15,709,382 
8,244,225 
5,600,622 


Daring  the  season  of  extreme  low  water,  when  the  bars  that  have  formed  in  the 
bayou  prevent  the  running  of  steamboats,  a  large  portion  of  the  sugar  and  rice  erope 
are  transported  up  the  bayou,  by  means  of  flatboats,  to  the  head,  where  it  is  re- 
shipped  on  the  regular  bayou  boats  and  brought  to  New  Orleans  b}^  way  of  the  Mis- 
sissippi River. 

During  the  last  year  thirty-three  ~flatboats  and  two  small  steamers  were' engaged 
in  this  business.  Tlie  flatboats  carried  cargoes  of  from  25  to  85  tons,  and  the  steam- 
boats from  50  to  70  tons.  The  number  of  trips  made  or  the  total  of  cargo  handled  by 
this  means  can  not  be  ascertained  at  this  time. 

There  €ire  also  two  little  boats,  of  25  and  75  t<»n8  capacity,  that  are  making  regular 
passenger  trips  up  and  down  the  bayou  between  Donaldsonville  and  Thibodeanx, 
both  railroad  poiuts  and  distant  34  miles  one  from  the  other. 


IMPROVEMENT  OF  BAYOU  TERREBONNE,  LOUISIANA. 

Previous  to  the  commencement  of  the  improvement  of  the  Bayou 
Terrebonne  it  was  little  better  than  a  drainage  ditch  in  places. 

The  project  adopted  for  the  improvement  of  this  bayou  contemplate 
the  dredging  of  a  channel  4  feet  deep  at  mean  low  water  of  the  Gulf  to 
Houma,  and,  with  the  appropriation  of  $10,000  made  in  1880,  the  work 
of  dredging  was  commenced  in  that  year  and  continued  until  Decem- 
ber 17, 1887,  when  the  channel  was  completed  to  the  railroad  depot  at 
Houma,  where  a  turning  basin  was  dug. 

The  improvement  enables  planters  on  the  bayou  to  float  their  produce 
to  Houma,  the  nearest  railroad  station,  or  else  ship  by  boat  direct  to 
Few  Orleans  by  way  of  connecting  bayous  and  canals. 

It  is  doubtful  if  the  improvement  can  be  made  permanent,  a«  more 
or  less  silt  finds  its  way  into  the  bayou,  causing  shoals  to  form,  which 
will  require  removal  from  time  to  time. 

No  work  has  been  done  during  the  past  year,  and  it  is  not  believed 
that  more  work  will  be  required  during  the  ensuing  year  than  can  be 
secured  with  the  funds  remaining  available. 

The  estimated  cost  of  the  improvement  was  $38,800.  Th^  completion 
of  the  project  has  cost  $36,808,  leaving  $2,992  still  unexpended. 

Ahitraot  of  appropriations  for  improving  Bayou  Terrebonne j  Louisiana, 

By  act  of  Congress  approved — 

JuneU.l^ $10,000 

March  3, 1881 8,800 

By  act  of  Congress — 

Passed  August  2, 1882 7,000 

Approved  August  5, 1886 10, 000 

Passed  August  11»  1888 3,000 

Total 38^800 
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Money  statement. 


July  1,  1881^  balance  unexpended. 
Jnly  1, 1892,  balance  unexpended. 


$2,992.00 
2, 992. 00 


COMMKRCIAI.  STATISTICS. 

Owing  to  the  crevasse  of  last  year  the  Terrebonne  Hection  away  from  the  railroad, 
nearly  imI  of  it,  was  inundated,  and  the  crops  produced  amounted  to  so  little  that 
the  boat  usually  plying  in  the  bayou  had  to  seek  another  trade,  which  compelled  the 
producers  to  haul  to  and  from  the  railroad. 

The  statistics  printed  in  the  last  Annual  Report  are  appended. 

Number  of  vessels,  1889-'90 2 

Total  rejpstered  tonnage  of  same 76. 20 

Aggregate  number  of  trips  out  of  bayou 29 

Aggregate  tonnage  of  same 326. 45 


i^jlicles. 


ShipmenU. 

Snear barrals. 

HoUsAes do... 

Rice sacks. 

Potatoes do, . , 

Moss bales. 

Total * tons. 

Jteeeipt^. 


Coal 

Miscellaneous  frpi^ht. 


.tons. 


Total tons. 


Year  ending  May 
31, 1880. 


Qaantity. 


11,623 

4,443 

250 

256 

12 


3,076 


1,000 
1,340 


5,416 


Vblue. 


$209,214 

35,544 

812 

516 

72 


5,000 
179,000 


Tear  ending  May 
31,  1890.       * 


Quantity. 


8,745 

8,586 

350 

350 

24 


2,394 


1,500 
1,160 


430, 158  ;        5, 054 


Value. 


n57,410 

28,688 

1.137 

706 

144 


7,500 
133,000 


328,579 


S  6. 


IMPROVEMENT  OF  BAYOU  PLAQUEMINE,  LOUISIANA. 

Prior  to  1867  or  1868  Bayou  Plaquemine  was  navigated  by  the  larg- 
est steainboatvS,  but  sometime  during  the  year  mentioned  the  police  jury 
of  Plaquemine,  without  any  apparent  warrant  of  law,  caused  a  dike  to 
be  built  across  this  bayou,  shutting  out  the  water  of  the  Mississippi 
Eiver. 

Steamers  which  had  used  the  Plaquemine  route  to  Grand  Lake  and  the 
Teche  country  were  thereafter  obliged  to  go  by  way  of  the  mouth  of  the 
Eed  Eiver  and  the  Atchafalaya  to  reach  their  districts,  and  for  some  time 
past  have  been  entirely  cut  off  from  communication  by  this  roundabout 
way  on  account  of  the  closing  of  the  mouth  of  Eed  Eiver  at  low  water. 
The  opening  of  this  bayou  to  navigation  is  therefore  of  importance  to 
the  navigaSon  of  the  Eed,  Black,  Ouachita,  and  Atchafalaya  rivers, 
and  the  bayous  Tensas,  Bartholomew,  Macon,  Boeuf,  Cypress,  Teche, 
and  Courtableau,  the  natural  water  transportation  routes  of  a  very  fer- 
tile and  very  large  area  of  rapidly  improving  country. 

In  1885  a  project  for  the  improvement  of  this  bayou,  by  building  a 
lock  to  connect  it  with  the  Mississippi  Eiver  and  clearing  out  the  chau- 
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nel  so  as  to  give  a  depth  of  6  feet  at  mean  low- water  level  of  the  Gulf, 
was  presenteid.    This  improvement  was  estimated  to  cost  $1,708,250. 

In  1888  $100,000  was  appropriated  "for  securing  a  navigable  chan- 
nel 60  feet  wide  and  6  feet  in  depth  from  deep  water  up  to  the  Flaquemine 
Dike,  and  for  securing  the  mouth  of  the  bayou  from  frirther  caving." 

As  there  was  no  plant  at  the  disposal  of  this  olQ&ce  for  the  construc- 
tion of  dikes,  etc.,  $75,000  of  this  appropriation  was  allotted  for  the 
construction  of  bank  protections  and  turned  over  to  the  officer  in 
charge  of  the  fourth  district  of  the  Mississippi  Eiver  in  May,  1889. 

With  the  remainder  of  the  frmds  dredging  was  commenced  June  4, 
1889,  at  a  point  about  5  miles  below  the  town  of  Plaquemine,  the  work 
being  done  with  a  dredge  belonging  to  lihe  United  States  and  hired 
labor.  This  dredging  was  continued  up  to  date,  with  short  interrup- 
tions due  to  high  water. 

Owing  to  the  railroad  bridge  at  Plaquemine  not  being  a-drawbridge, 
it  has  not  been  possible  to  continue  the  dredging  up  to  the  Plaquemine 
Dike,  as  specified  in  the  act  of  appropriation.  The  project  was  accord- 
ingly modified  so  as  to  stop  dredging  when  the  railroad  bridge  was 
reached. 

As  soon  as  the  bridge  was  reached  the  dredge  turned  back  and 
worked  down  to  a  point  about  one-half  of  a  mile  from  it,  when  work 
was  discontinued  and  the  plant  laid  up  at  Plaquemine  and  placed  in 
charge  of  a  watchman. 

The  work  done  from  July  1  to  August  31, 1891,  resulted  in  the  exca- 
vation of  19,716  cubic  yards  of  material  and  the  removal  from  the  chan- 
nel of  139  logs  and  28  stumps. 

In  1890  $100,000  was  appropriated  for  continuing  the  work  of  im- 
provement of  this  stream.  Forty  thousand  dollars  was  allotted  to  this 
office,  the  rest  being  allotted  for  bank  protection,  as  in  the  case  of  the 
preceding  appropriation. 

Under  this  last  allotment  of  $40,000  a  project  for  the  commencement 
of  work  upon  a  lock  to  connect  the  Mississippi  River  with  the  bayou 
was  presented,  and  a  board  of  engineer  officers  was  appointed  to  con- 
sider the  subject. 

Under  the  direction  of  this  board  plans  for  a  lock  of  sufficient  size 
to  pass  four  coal  boats  or  the  largest  steamer  which  would  be  liable  to 
make  use  of  it  at  one  lockage  were  prej)ared.  The  estimated  cost  of 
this  lock,  with  the  required  right  of  way  and  approaches,  is  $700,000. 

As  the  $40,000  available  was  not  sufficient  to  warrant  the  commence- 
ment of  work  upon  the  lock,  it  has  been  held  subject  to  an  increuse. 

Since  the  bayou  is  not  navigat<id  by  vessels  engaged  in  the  transpor- 
tation of  merchandise,  owing  to  the  communication  with  the  Mississippi 
River  being  cut  off,  the  commercial  statistics  give  no  indication  of  the 
importance  of  this  water  route  when  communication  with  the  Missis- 
sii)pi  River  shall  have  been  established. 

The  amount  expended  on  the  improvement  of  the  bayou  to  June  30, 
1892,  from  ftinds  allotted  to  this  office,  was  $23,830.72,  $1 ,000  of  which 
was  expended  for  preliminary  examinations  and  surveys  from  the  allot- 
ment of  $75,000  for  bank  protection  at  the  mouth  of  the  bayou. 

Abstract  of  appropriations  for  impraving  Bayou  Plaquemine,  Louisiana, 

By  act  of  Congress — 

Parsed  August  11,  1888 $100,000 

Approved  September  19,  18(K) 100, 000 

Total 200,000 
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July  1, 1891,  balance  nnexpended : $132,063.43 

June  30, 1892,  amount  expended  during  fiscal  year 58/776. 34 

July  1, 1892,  balance  unexpended 73,287.09 

Amount  appropriated  by  act  approved  July  13, 1892 150, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,1893 223,287.09 


Amount  (estimated)  required  for  completion  of  existing  project 1, 358, 250. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1894 525,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
,    harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


The  crops  and  supplies  of  the  people  residing  along  the  Bayou  Plaquemine  have  to 
be  hauled  by  wagon  to  and  from  the  Mississippi  River. 

Shipments  for  itpo  years. 


Articles. 


Sugar 

Mmasses 

Mow 

Miscellaneous  freight 


Total 


June  1,  1880,  to 
May  31, 1891. 


Tons. 


1,870 

1,629 

50 


8,540 


Value. 


$182,600 

71,600 

2,500 


206,700 


June  1,  1891,  to 
May  81. 1892. 


Tons. 


1,122 

1,141 

56 

927 


3,245 


Value. 


$92,800 

50,120 

2,750 

58,268 

203, 938 


The  cypress  and  other  logs  towed  into  the  Bayou  Plaquemine  by  small  steamers 
and  sawed  into  lumber,  lath,  and  shingles,  by  the  seven  sawmillH  along  the  bayou, 
amounted  to  63,315,000  feet,  or  126,630  tons,  valued  at  $1,139,670.  Nearly  all  of  this 
product  was  hauled  to  and  shipped  by  river. 


REPORTS  OF  MAJOR  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS,  AND  OP 
BOARD  OF  ENGINEERS,  ON  LOCK  AT  MOUTH  OP  BAYOU  PLAQUE- 


MINE, LOUISIANA. 


Office  United  States  Engineer, 

Netc  OrleanSj  La,y  May  25^  1891. 

General:  In  obedience  to  instructions  contained  in  letter  from 
your  office  dated  February  19,  1891,  I  have  the  honor  to  submit  the 
following  project  for  the  expenditure  of  the  $40,000  available  for  im- 
proving Bayou  Plaquemine,  Louisiana,  with  plans  and  drawings*  for 
a  lock  to  connect  the  bayou  with  the  Mississippi  Eiver,  and  estimates 
of  cost  of  a  lock  265  feet  between  perpendiculars,  62  feet  wide,  and 
lock- walls  42  feet  high. 

I  also  forward  drawings  t  of  proposed  locks  for  this  locality  which 
were  turned  over  to  me  by  my  predecessor,  Capt.  W.  L.  Fisk,  Corps  of 
Engineers. 


*This  money  statement  includes  amounts  for  securing  mouth  of  Bayou  Plaquemine 
from  further  caving.    (Appendix  T  1.) 
tNot  printed. 
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LOCATION. 

Several  locations  for  this  mucli-iieeded  lock  were  recommended,  but 
it  appears  to  me  that  in  every  case  the  local  interests  of  the  place  have 
been  ignored.  Referring  to  map  of  Plaquemine  and  vicinity,  two  of 
the  suggested  sites  are  shown  by  shaded  areas,  numbered  1  and  2. 
Both  situations  are  influenced  apparently  by  a  supposed  necessity  to 
economize  the  old  mouth  of  the  bayou,  and  some  stress  is  also  laid 
upon  the  positions  gi>^ig  a  more  direct  entrance  into  the  bayou  at  the 
railroad  bridge.  I  have  discussed  the  subject  of  location  with  steam- 
boat men  and  citizens  of  Plaquemine  and  it  does  not  appear  that  such 
sites  are  entirely  satisfactory.  The  old  mouth  of  the  bayou  has  almost 
entirely  silted  up  and  the  location  of  the  railroad  and  the  condition  of 
the  bayou  beyond  are  not  favorable  for  a  landing  port.  Owing  to  the 
mouth  having  silted  up  the  amount  of  excavation  is  very  great.  A 
large  amount  of  this  excavation  would  have  to  be  done  before  any  work 
upon  the  lock  proper  could  be  commenced,  and  the  disposal  of  the  ex- 
cavated material  would  be  expensive  if  not  a  source  of  considerable 
embarrassment.  I  inclose  a  photograph  *  of  this  site  A  as  viewed  from 
below  the  railroad  bridge,  looking  very  nearly  in  the  direction  of  the 
axis  of  site  No.  2. 

NEW  SITE. 

Prom  the  practical  stoppage  of  the  caving  of  the  bank  at  Plaque- 
mine since  the  protection  jetties  were  built  I  have  faith  in  the  ability 
of  the  jetties  to  preserve  the  bank,  or  at  least  to  greatly  retard  the  en- 
croachment of  the  river,  and  I  believe  a  shotter  entrance  to  the  lock 
may  be  safely  had,  consequently  a  very  great  economy  in  the  mainte- 
nance of  the  entrance  may  be  secured.  By  taking  advantage  of  the 
pit  already  formed  by  the  bayou  a  great  saving  in  excavation  may  be 
obtained,  and  what  is  of  far  more  importance  the  success  of  the  enter- 
prise will  ba  better  assured  if  speedy  work  upon  the  lock  can  be  had 
without  considerable  outlay  for  excavation  and  preliminary  work  which 
is  not  so  impressive  to  the  average  observer  and  consequently  a  source 
of  discontent  to  those  interested  in  the  progress  of  the  work. 

I  consequently  recommend  the  placing  of  the  lock  in  the  bed  of  the 
bayou  in  front  of  the  public  square,  as  shown  on  the  map.  If  it  is 
found  impossible  to  hold  the  bank  of  the  river  it  is  hardly  likely  that 
the  lock  would  be  endangered  for  seventy  years  or  more,  taking  the 
progress  of  the  cutting  to  be  equal  to  that  which  has  occurred  since 
1819.  The  basin  in  rear  of  the  lock  would  afford  the  necessary  space 
for  the  transaction  of  the  shipping  business  of  the  place  and  give  room 
for  the  arrangement  of  the  tows  of  coal  and  produce  barges  preliminary 
to  the  navigation  of  the  bayou  beyond. 

I  send  herewith  a  photograph*  of  the  proposed  location,  B. 

CHARACTER  OF  THE  SITE. 

By  locating  the  lock  in  the  bed  of  the  bayou  the  excavation  of  the 
pit  can  be  most  economically  done  by  floating  dredges,  the  material 
excavated  being  conveniently  deposited  in  the  bed  of  the  bayou  where 
it  will  be  needed.  The  soil  is  firmer  than  that  upon  which  the  city  of 
New  Orleans  is  built  and  will  consequently  support  safely  any  load 


*  Not  printed. 
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which  is  safely  borne  by  the  soil  at  New  Orleans,  and  if  the  experience 
in  building  a  lock  somewhat  similar  a  short  distance  below  New  Or- 
leans is  applicable,  but  little  seepage  may  be  expected  after  the  pit  has 
been  pumped  out.  Mr.  Ferrette,  a  successful  architect  of  New  Orleans, 
has  found  by  experiment  that  a  pile  from  30  to  40  feet  long  and  12 
inches  in  diameter  will  support  saiely  a  load  of  67  tons  if  it  sinks  but 
2  inches  at  the  last  blow  of  a  3,500-pound  hammer  with  a  10-foot  drop. 
He  thinks  the  8upx)orting  power  of  the  soil  at  Plai|uemiue  is  consid- 
erably greater  than  at  New  Orleans.  Maj.  Harrod,  of  the  Mississippi 
Biver  Commission,  thinks  that  there  can  be  no  doubt  but  that  piles 
from  25  to  30  feet  in  length  diiven  4  feet  from  center  to  center  and 
secured  by  concrete  packed  around  the  heads  as  shown  in  plans  will  be 
able  to  support  safely  the  load  proposed  to  be  placed  upon  them.  Col. 
Glenn,  a  contractor  of  New  Orleans,  who  has  had  considerable  expe- 
rience, confirms  the  opinions  of  Mr.  Ferrette.  I  have  no  hesitation  in 
indorsing  Mr.  Ferrette's  views,  since  the  buildings  constructed  under 
his  supervision  have  settled  an  imperceptible  amount,  if  any,  and  I 
am  confident  that  the  character  of  foundation  shown  in  the  drawings 
will  safely  support  the  lock  as  designed. 

•    THE  LOOK. 

The  character  of  the  site  makes  it  advisable  to  distribute  the  load  as 
equally  as  possible,  and  for  this  reason  a  single  chamber  lock  is  advo- 
cated. Its  length  between  perpendiculars  is  265  feet,  and  width  52  feet. 
Before  adopjting  these  dimensions  a  list  of  all  the  boats  engaged  in  the 
navigation  of  the  waters  connecting  with  Bayou  Plaquemine  was  ob- 
tained, which  is  herewith  inclosed.* 

It  will  be  observed  that  the  lock  will  hold  all  but  one  or  two,  a  side- 
wheel  boat  and  one  with  extra  wide  guards.  Side- wheel  boats  are  no 
lenger  being  built  for  the  navigation  of  such  waters  as  Bayou  Plaque- 
mine,  and  there  would  be  no  hardship  in  compelling  builders  to  coufonn 
to  the  proposed  dimensions  of  lock.  Two  coal  barges  of  the  largest 
size  or  four  of  the  smallest  size  could  be  locked  through  at  once.  Since 
all  tows  have  to  be  reorganized  after  psissing  the  lock  but  little  advan- 
tage is  to  be  had  from  passing  more  than  two  barges  at  a  time.  The 
volume  of  sediment-bearing  water  is  kept  within  reasonable  limits,  and 
the  flushing  of  the  lock  chamber  is  more  easily  effected  when  the  dimen- 
sions of  the  lock  are  not  too  great,  and  the  maneuvering  of  the  gates  is 
simplified.  A  single  lift  is  proposed  for  the  reason  that  it  is  believed  to 
be  feasible.  The  extreme  fluctuations  of  the  river  surface  amount  to 
30.5  feet  above  low  water,  and  this  extreme  high  water  would  last  for 
about  four  months  each  year.  By  building  the  gates  of  iron,  I  think 
they  can  be  made  strong  enough  to  withstand  the  pressure  from  this 
head.  The  lock  built  a  short  distance  below  New  Orleans  has  wood- 
covered  gates  with  iron  beams  and  stands  a  lift  of  25  feet  safely. 

The  height  of  lockwall,  42  feet,  is  arranged  to  give  9  feet  on  the 
miter  sill  at  low  water  and  leaves  about  2  feet  margin  for  flood  level. 

The  gates  are  all  of  the  same  size,  since  it  is  within  the  range  of  pos- 
sibilities that  a  crevasse  may  raise  the  level  of  the  water  in  the  bayou 
to  that  of  the  river.  The  wickets  are  placed  in  the  gates,  and  the  method 
of  maneuvering  the  gates  is  practically  the  same  as  that  used  in  the  lock 
below  the  city  of  New  Orleans. 

A  drawbridge  swings  over  the  lock  immediately  below  the  lower  gate. 
This  bridge  is  for  teams  and  foot  passengers  only. 

*Not  printed. 
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The  splay  Avails  are  full  height,  to  guard  against  any  leakage  around 
their  ends,  and  the  sheet  piling  is  carried  clear  across  tlie  lock  and 
along  the  splay  walls  of  both  the  fore  and  tail  bays. 

The  walls  are  of  concrete,  faced  with  granite  where  subjected  to 
wear. 

ESTIMATES. 

Concrete,  at  $8  per  cubic  foot $160, 400 

Granite,  at  $1  per  cubic  foot * 88^200 

Gates  and  bridge 25, 000 

Piling 25,000 

Lumber ^ 10,000 

Sheet  pUing 18,000 

Excavating 60,000 

Pumping  and  contingencies 40, 000 

Parcnasmg  site J 40,000 

For  engineering  expenses 33, 400 

Total 500,000 

EECOMMENDATIONS  FOE  EXPENDITURE  OP  ATAILABLE  FUNDS, 

I  respectfully  recommend  that  the  $40,000  available  be  expended  in 
tlie  purchase  of  the  land  between  Yillier  street  and  Fenn's  alley  and 
the  river  and  bayou,  and  such  other  ripai:ian  rights  as  may  be  neces- 
sary. 
EespectMly  submitted. 

James  B.  Quinn, 
Major,  Corps  of  Engineen. 
Brig.  Gen.  Thomas  L.  Casey, 

Qhief  of  Engineers^  U.  8.  A, 


[Fourth  indorsement.] 

Office  Chief  of  Engineers, 

XJ.  8.  Army, 
June  22, 1891. 

Eespectfully  referred  to  the  Board  of  Engineers  constituted  by  Special 
Orders  No.  41,  Headquarters  Corps  of  Engineers,  June  20, 1891,  for 
consideration  and  report. 

The  Board  will  furnish  drawings  of  lock  proposed  or  adopted  by  them, 
showing  location  and  construction  of  lock  in  sufficient  detail  to  enable 
the  local  engineer  to  build  it. 

These  papers  will  be  returned  to  this  office  with  report  of  the  Board. 

By  command  of  Brig.  Gen.  Casey: 

H.  M.  Adams, 
Major,  Corps  of  Engineers, 

[Fifth  indorflement.] 

Office  U.  S.  Engineer, 

yew  Orleans,  La.,  July  17,  1891. 

Respectfully  returned  to  the  Chief  of  Engineers,  XJ.  S.  Army. 

The  Board  of  Engineer  officers  constituted  by  Special  Orders  No.  41, 
Headquarters,  Corps  of  Engineers,  U.  S.  Army,  Washington,  D.  C, 
June  20,  1891,  met  at  New  Orleans,  La.,  July  15, 1891,  and  proceeded 
to  consider  the  subject  of  a  lock  at  PlaquemiuC;  La.,  as  indicated  in 
fourth  indorsement. 
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• 

For  the  purpose  of  obtainiug  iuformation  regarding  the  metliods  fol- 
lowed in  ttie  construction  of  canal  locks  in  the  vicinity,  a  visit  was 
made  to  the  Mexican  Gulf  Canal  Lock,  which  is  located  about  10  miles 
below  New  Orleans. 

On  the  following  day  the  Board  visited  Plaquemine,  La.,  and  thor- 
oughly examined  the  proposed  sites  for  the  Plaquemine  Lock,  the  char- 
acter of  the  approaches  in  the  different  cases,  the  nature  of  the  soil 
upon  which  the  locks  would  be  built,  etc.  « 

On  the  17th  instant  a  fhll  discussion  of  the  different  matters  relating 
to  the  subject  under  consideration  was  had  and  the  following  conclu' 
sions  reached: 

1.  That  the  nature  of  the  soil  does  not  present  any  insurmountable 
obstacles  to  the  safe  construction  of  the  lock. 

2.  In  consideration  of  the  very  great  head  of  water  under  which  the 
lock  would  have  to  be  operated  at  times,  it  is  deemed  advisable  to  have 
two  lock  chambers  instead  of  one. 

3.  The  length  of  lock  chamber  as  proposed  by  the  local  officer  is 
deemed  sufficient,  but  the  width  should  be  55  feet  instead  of  52  feet  as 
proposed  by  him. 

4.  The  location  proposed  by  Ma,].  Quinn  is  believed  to  be  the  most 
advantageous  and  desirable  and  is  recommended  for  adoption  for  the 
following  reasons: 

But  little  excavation  will  be  required  for  the  body  of  the  lock,  and  it 
can  be  carried  on  in  a  secure  place  and  economically,  since  a  great  deal 
of  it  can  be  done  by  a  floating  dredge,  the  excavated  material  being 
deposited  in  the  iKBd  of  the  bayou  between  the  lock  and  dike  to  ad- 
vantage. 

The  large  basin  below  the  lock  is  desired  by  the  parties  interested 
m  the  navigation  of  the  bayou  as  a  place  tor  the  arrangement  of  boats 
and  tows  after  passing  the  lock,  and  also  as  affording  the  most  con- 
venient landing  place  within  the  limits  of  the  town.  The  bank  between 
the  lock  and  river  will  afford  the  necessary  area  for  the  storage  of 
material  and  erection  of  work  shops,  and  the  materials  for  the  lock  can 
be  landed  from  the  river  at  this  place  and  placed  in  the  lock  with  the 
greatest  convenience  and  least  expense. 

The  bank  between  lock  and  river  need  not  be  disturbed  uatil  the  lock 
is  completed.  It  can  then  be  excavated  and  the  material  cheaply  dis; 
posed  of  behind  the  masonry  of  the  lock  and  in  the  river.  The  en- 
croachment of  the  river  need  not  be  greatly  feared,  for  the  bank  pro- 
tection works  so  far  constructed  apx>ear  to  have  been  very  successful. 

The  approach  to  the  lock  being  much  shorter  thatf  by  any  of  the 
other  proposed  locations,  it  will  therefore  be  easier  to  keep  it  in  con- 
dition. 

The  area  of  land  to  be  acquired  is  less  than  would  be  required  in 
any  other,  location,  and  the  value  of  this  land  is  no  greater. 

A  blue  print  showing  the  location  proposed  is  sent  herewith.* 

5.  The  preparation  of  detailed  plans  for  the  lock  will  be  taken  in 
hand  as  soon  as  practicable,  and  as  soon  as  finished  they  will  be  for- 
warded with  a  final  report. 

Wm.  p.  Craighill, 
Col(yneL  Corps  of  Engineers, 
A.  Mackenzie, 
Major ^  Corps  of  Engineers. 
James  B.  Quinn, 
Major ^  Corps  of  Engineers, 

*  Not  printed. 
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final  report  of  board  of  engineers  on  lock  at  motjth  of 

bayou  plaqubminb,  louisiana. 

Office  United  States  Engineer, 

New  Orleansj  La.,  January  7, 189J2. 

General:  The  Board  of  Engineer  Officers  constituted  by  Special 

Orders,  No.  41,  Headquarters,  Corps  of  Engineers,  U.  S.  Army,  June 

*  20, 1891,  to  consider  the  subject  of  a  lock  to  connect  the  Mississippi 

Eiver  with  Bayou  Plaquemine,  Louisiana,  reassembled  at  New  Orleans, 

La^  December  22, 1891. 

The  Board  first  reviewed  its  action  regarding  the  selection  of  a  site 
for  the  lock  which  was  reported  in  an  indorsement  dated  July  17, 1891, 
and  decided  that  there  was  no  reason  to  depart  from  the  selected  site 
previously  recommended.  The  location  is  shown  on  the  map  accom- 
panying plans*  for  lock. 

The  Board  then  considered  the  plans  and  detailed  drawings  for  a 
lock  which  had  been  prepared  since  the  date  of  the  preliminary  report. 

Since  the  only  object  of  a  double  chamber,  as  previously  recom- 
mended, was  to  divide  the  pressure  of  the  water  at  extreme  high  water 
between  two  pairs  of  gates,  instead  of  allowing  this  extreme  pressure 
to  be  borne  by  a  single  pair  of  gates;  and  since  it  was  advisable  to 
have  the  lock  as  short  as  possible  to  the  better  accommodation  of  it  to 
the  location,'  as  well  as  for  economic  reasons,  it  was  decided  to  reduce 
the  length  of  the  first  chamber  to  just  sufficient  to  permit  the  swinging 
of  the  second  pair  of  gates,  and  that  a  similar  arrangement  of  gat^  be 
placed  at  the  lower  end  of  the  lock,  suitable  arrangements  to  be  made 
by  means  of  openings  in  the  lower  gates  of  each  pair  and  by  by-pass 
valves  to  insure  a  proper  level  of  water  between  them  when  the  lock 
was  in  use,  the  main  chamber  to  be  of  the  dimensions  previously  re- 
ported.   The  general  plan  is  shown  in  sheet  No.  1. 

The  foundation  was  then  considered.  And  the  method  of  preparing 
the  same,  which  has  been  successliilly  followed  in  the  erection  of  simi- 
lar constructions  in  the  vicinity,  was  approved  of. 

This  method  will  be  readily  understood  by  referring  to  sheets  Nos« 
2,  3,  and  4. 

It  is  in  effect,  to  surround  the  site  with  sheet-piling,  to  then  excavate 
the  inclosed  soil  to  a  proper  depth,  to  then  compact  the  inclosed  soil 
by  driving  piles  of  25  or  30  foot  lengths  at  distances  apart  of  3  feet  from 
center  to  center,  to  then  lay  upon  the  heads  of  these  piles  a  mass  of 
concrete  extejiding  to  the  low-water  level,  as  shown  in  the  drawings, 
the  foundation  and  the  lock-walls  to  the  level  of  low  wat^r  forming  a 
monolithic  structure  with  a  liberal  bearing  surface  to  support  a  massive 
superstructure. 

Since  there  is  some  doubt  as  to  concrete  in  large  masses  not  sub- 
merged maintaining  its  integrity,  brick  laid  in  cement  is  recommended 
for  the  superstructure,  i.  e.,  that  part  of  the  walls  above  low- water 
level.  And  since  it  is  desirable  to  have  this  part  as  light  as  is  con- 
sistent with  proper  stability  and  strength  to  avoid  any  possible  over-^ 
loading  of  the  foundation  soil,  and  for  economic  reasons  also,  the  sys- 
tem of  construction  illustrated  in  the  drawings  is  recommended,  t.  «., 
with  relieving  arches. 

It  is  recommended  that  the  gates  be  of  iron.  The  gates  represented 
in  the  drawings,  in  sheets  Nos.  5  and  C,  ai'e  calculated  to  have  suffi- 
cient strength  to  withstand  the  fall  head  of  water  at  high  water.    They 

*  Map  and  drawings  not  printed. 
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are  precisely  alike,  so  that  in  case  of  accident  one  set  could  be  substi- 
tued  ibr  a  disabled  set. 

The  manoeuvring  of  the  gates  to  be  effected  by  means  of  a  spar 
worked  by  hand,  a^r  the  pattern  in  use  upon  the  Keokuk  locks,  Mis- 
sissippi River. 

The  cylindrical  valves,  of  the  i>attem  used  upon  the  Muskingum 
River  locks,  is  recommended  for  the  filling  and  emptying  valves,  this 
pattern  of  valve  having  proved  efficacious  and  economical.  This  valve 
is  represented  in  detail  upon  sheet  No.  8  and  the  method  of  installation 
upon  sheets  Nos.  4  and  7. 

The  same  pattern  of  valve  to  be  used  for  the  by-pass- valve  at  the 
upper  gates,  the  installation  of  which  is  not  shown,  but  is  similar  to 
that  of  the  others,  differing  only  in  the  level  at  which  it  is  placed. 

The  mitre  sills  are  of  cut  granite  securely  bolted  to  the  concrete  and 
to  be  provided  with  a  suitable  timber  cushion  piece. 

Recesses  are  to  be  provided  in  the  fore  and  tail  bays  for  the  recep- 
tion of  a  timber  dam  in  the  event  of  its  being  necessary  to  empty  the 
lock  to  make  repairs,  and  within  the  body  of  the  lock  slight  recesses 
to  hold  iron  ladders  to  extend  from  the  bottom  to  the  top  of  wall. 

There  is  also  to  be  two  or  more  rows  of  mooring  hooks  in  the  face  ot 
the  lock  walls,  and  snubbing  posts  upon  the  tops,  also  four  hand  cap- 
stans ux)on  the  top  of  the  walls  for  manoeuvring  craft  when  using  the 
lock.  While  these  minor  details  are  not  shown  in  the  drawings  their 
cost  has  been  included  in  the  estimates.. 

ESTIMATED  COST. 

Excavation,  220,000  cubic  yards,  at  20  cents $44,000.00 

Piles,  8,180,  at  $5 40,900.00 

Sheet  piling,  325,080  feet  B.  M.,  at  $25  per  M , 8,127.00 

Granite  for  miter  sills,  4,959  cubic  feet,  at  $1 4, 959. 00 

Timber  for  buffers,  etc.,  9,360  feet  B.  M.,  at  $20 187.20 

Wire  rope  for  spar,  400  feet,  at  16  cents 64. 00 

Concrete.  33,021  cubic  yards,  at  $8 264,168.00 

Bricks,  11,477  M,  at  $20 229,540.00 

Wrought  iron,  667,352  pounds,  at  7  cents 46,714.64 

Castiron,  182,040  pounds,  at  5  cents 9,102.00 

Steel,  12,592  pounds,  at  9  cents 1,133.28 

Ladders,  capstans,  and  moorings,  etc 5, 104. 88 

Cylindrical  valves ^ 6, 000. 00 

Purcbaseof  site 40,000.00 

Total 700,000.00 

Working  contingencies  are  included  in  the  several  estimates. 
EespectfuUy  submitted, 

Wm.  p.  Obaighill, 
Colonelj  Corps  of  Engineers. 
BaXtTIMOBE,  Md.,  January  12^  1892. 

A.  Mackenzie, 
Major ^  Corps  of  Engineers. 
Bock  Island,  III.,  January  9, 1892. 

James  B.  Quinn, 
Major^  Corps  of  Engineers. 
New  Orleans,  La.,  January  7, 1892. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 
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S7. 
IMPROVEMENT  OF  BAYOU  COURTABLEAU,  LOUISIANA. 

During  the  high  water  in  the  Atchafalaya  Jtiver  a  bar  forms  at  the 
mouth  of  the  Courtableau,  but  upon  the  subsidence  of  the  Atdiafalay a 
the  reflex  water  of  the  bayou  causes  some  scour  to  take  place  on  the 
bar. 

Acting  upon  the  supposition  that  if  all  the  water  carried  by  the  Cour- 
tableau was  concentrated  upon  the  bar  obstructing  its  mouth  it  would 
be  removed,  a  project  was  approved  in  1879  which  had  for  its  object  the 
closing  of  all  bayous  flowing  out  of  the  Courtableau  to  the  southward 
to  prevent  any  escape  of  water  by  these  lateral  streams,  and  to  con- 
struct locks  and  dams  so  as  to  make  slackwater  navigation;  first,  Port 
Barre,  17  miles  up  stream,  and  then  to  Washington,  La.,  11  miles  far- 
ther up. 

The  preliminary  estimate  for  the  cost  of  this  work  was  $40,000, which 
was  afterwards  increased  to  $78,500,'  and  it  was  reported  in  the  annual 
report  of  1886  that  the  cost  of  masonry,  lock,  and  dam  would  be  $175,000. 

In  1882  dams  were  built  on  the  Big  and  Little  Fordoche  bayous,  and 
timber  was  slashed  into  the  smaller  bayous  so  as  to  concentrate  the 
flow  of  water  over  Little  Devil  Bar.  The  result  was  favorable,  and  3 
feet  increased  depth  of  water  was  obtained  in  two  days. 

It  was  reported  that  the  swampers  cut  one  of  these  dams  afterwards 
and  Little  Devil  Bar  again  shoaled  up.  In  1885  the  cut  dam  was  re- 
built and  the  other  one  repaired.  A  sudden  rise  caused  one  of  these 
dams  to  break,  but  it  was  repaired,  and  during  the  following  summer 
good  results  were  hoped  from  the  effect  the  two  dams  would  produce. 

In  the  summer  of  1886  the  Courtableau  was  exceptionally  low,  and 
Little  Devil  Bar  was  shoaler  than  ever.  At  its  lowest  stage  a  skiff 
could  not  be  floated  over  the  bar. 

From  the  report  of  Lieut.  Crosby  (Annual  Report,  Chief  of  Engineers, 
for  1887,  page  1376),  who  made  an  examination  of  this  stream  in  Sep- 
tember, 1886,  it  will  be  seen  that  the  prospects  of  success,  even  with 
all  the  runout  bayous  closed,  are  anything  but  certain,  yet  the  closing 
of  two  of  the  principal  outlets  in  one  season  did  produce  an  increase  of 
3  feet  depth  of  water.  In  view  of  this  fact,  and  that  the  project  called 
for  the  closing  of  these  bayous,  work  was  resumed  in  October,  1886, 
with  the  money  appropriated  in  August  of  that  year. 

Slight  repairs  were  made  to  the  old  dams  in  the  Big  and  Little  For- 
doche, and  a  new  dam  was  built  in  Bayou  English.  Bayou  Mamzelle 
was  similarly  closed,  and  the  wings  of  the  dam  closing  the  Big  Fordoche 
were  repaired.  At  the  time  work  ceased,  in  December,  the  bar  was 
cutting  out  rapidly,  there  being  then  a  channel  of  from  3  to  5  feet  deep, 
while  when  work  began  there  was  one  of  but  a  few  inches  in  depth. 
The  new  channi  1  was  then  of  no  use,  however,  as  the  closure  of  Old 
River  permitted  no  boats  to  enter  the  Atchafalaya  from  the  Mississippi 
River. 

The  high  water  of  1888  formed  the  bar  again,  as  usual,  depositing 
sand  to  a  depth  of  probably  6  or  8  feet  over  a  length  of  2  miles. 

From  a  personal  examination  made  in  October,  1888,  by  Capt.  Fisk. 
during  low  water,  it  was  observed  that  the  preceding  high  water  had 
cut  around  one  end  of  each  of  the  dams  already  built,  but  they  had 
caused  a  sand  bar  to  form  at  each,  varying  in  height  from  2  to  3  or  4 
feet  above  the  water  in  the  Courtableau  at  the  time  of  the  examination, 
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thus  forcing  all  the*  water  in  the  bayou  to  pass  out  into  the  Atchafalaya 
across  Little  Devil  Bar,the  head  of  which  was  then  some  300  or  400 
yards  above  the  Little  Fordoche.  The  volume  of  water,  considerably 
greater  tlian  usual  at  low  water,  due  to  heavy  local  rains,  was  running 
with  great  velocity,  and  was  moving  a  large  quantity  .of  sand,  as  could 
be  plainly  seen,  but  the  depth  at  the  shoalest  point  could  not  have 
been  greater  than  18  inches. 

Had  the  bar  been  cut  out  to  a  suitable  depth  for  navigation  it  is 
doubtful  if  it  would  have  left  sufficient  water  in  the  bayou  above  for 
purposes  of  navigation. 

As  soon  as  possible  preparations  were  begun  after  high  water  in  1888 
to  repair  the  existing  dams  and  to  build  others,  and  for  closing  some  of 
the  remaining  outlete,  but  before  the  plant  which  was  to  be  used  on  the 
work  could  be  put  in  repair  the  water  rose  to  such  a  height  that  nothing 
could  be  done. 

The  water  having  ftillen  sufficiently,  work  was  resumed  on  September 
2, 1889.  The  broken  dams  in  Bayous  Mamzelle,  English,  and  Sbrdoche 
were  M  repaired  and  left  in  good  condition.  Bayous  Big  Cane  and 
Little  Cane,  both  of  which  are  small  and  of  little  importance,  were  ob- 
structed by  clashing  trees  into  them  and  the  boats  taken  to  Bayou 
Juramon  on  November  23  for  work,  but  the  water  rose  so  rapidly  the 
plant  and  lumber  had  to  be  taken  to  Washington,  laid  up,  and  the  crew 
discharged  November  30, 1889. 

Nothing  was  done  during  ttie  fall  of  1890  beyond  slight  repairs  to 
the  derrick  boat,  and,  owing  to  high  water,  work  was  not  resumed  until 
September  of  the  following  year. 

The  dams  at  Bayous  Cane,  Mamzelle,  and  Big  Fordoche  were  all 
repaired  with  piles  and  sheet  piles,  brush  aprons  placed  above  and'  be- 
low them,  held  down  by  sinking  trees  and  earth,  and  left  in  good  order. 
The  work  was  discontinued  November  20  and  the  plant  laid  up  at 
Washington,  La. 

Through  the  influence  of  the  dams  constructed,  the  bar  has  washed 
out  so  as  to  give  a  navigable  depth  at  a  stage  of  water  in  the  Atchafa- 
laya 7  feet  below  the  level  at  which  navigation  was  interrupted  in  the 
summer  of  1891,  but  it  is  doubtful  if  the  completion  of  the  present  pro- 
ject win  permanently  remove  the  bar  at  the  mouth,  as  Little  Devil  Bar 
will  reform  at  each  high  water  of  the  Atchafalaya  Eiver. 

The  dams  are  in  fairly  good  condition,  but  will  require  extensive  re- 
pairs in  another  year,  particularly  the  older  ones. 

The  sum  of  $30,781.70  has  been  expended  on  the  improvement  of  the 
Bayou  Courtableau  to  June  30, 1892. 

For  continuing  the  improvement  by  constructing  dams  and  repairs  to 
those  already  built,  the  sum  of  $3,500  can  be  economically  expended 
during  the  ensuing  year. 

Abstract  of  appropriationa  far  improving  Bayou  Courtableau,  Louisiana, 

By  act  of  Congress  approved — 

June  14,  1880 $7,500 

March  3,  1881 7,500 

July  5, 1884 4,000 

Augusts,  1886 5,000 

By  act  of  Congress — 

Passed  August  11,  1888 5,000 

Approved  September  19,  1890 2,200 

Total 81,200 
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Money  statement, 

July  1,  1891,  balance  unexpended $2, 825. 13 

June  30,  1892,  amount  expended  during  fiscal  year 2, 406. 83 

July  1,  1892,  balance  unexpended 418.30 

AmouD  t  that  can  be  profitably  expended  in  fiscal  year  endi  ng  June  30, 1894      3, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMBRCIAL  STATISTICS. 


[From  June  1,  1801,  to  May  31,  1892.] 


Number  of  steamers 6 

Registered  tonnage 1, 614 

Number  of  trips  made 69 

Aggregate  tonnage 24, 370 

Number  of  barges 18 

Aggregate  t-oniiage  of  same 8, 900 

Draft  of  largest  steamer,  light,  3  feet;  loaded,  8i  feet. 

There  were  no  new  lines  of  transportation  established  during  the  year  just  closed. 


Bec^pU  and  shipments  for  two  years. 


Articlea. 


Shipments. 


Snffar : 

Holasaos 

Rice 

Cotton  and  seed 

Hides 

Staves 

Wood 

llificellaneons  freight. 


Total 


Receipts. 


Estimated  at 
Total . . 


Year  ending  Hay  31, 
1891. 


Tons. 


1,584 

427 

1,390 

13,460 

21 

412 

2,909 

88 


20, 291 


12, 327 


32,618 


Value. 


$128,040 

10,950 

13. 756 

2, 160, 135 

1,600 

2, 152 

6,646 

17, 970 


2, 341, 330 


1,576,005 


3, 917, 344 


Year  ending  Mav  31, 
189t 


Tons. 


658 
314 

600 

11,717 

8 


64 


13, 361 


6.680 


20,041 


Value. 


$52,807 
14,260 
22.600 

564, 149 
869 


8.806 


662,981 


331,490 


994,471 


Comparaiire  statemenf  of  receipts  and  shipments  for  three  years. 


Year  ending  May  31— 

Tons. 

Value. 

1890 

^\  967 
32,618 
20,041 

$4, 629, 584 

1891    

3«  017. 344 

1882      

994,471 

The  above  is  the  oombined  traflSc  of  Bayous  Courtabloau  and  Des  Glaizes,  which  can 
not  be  accurately  separated,  but  probably  about  one-half  belongs  to  each.  The  de- 
pi'eoiation  in  tonnage  and  values  is  duetto  floods  and  crevasses. 


APPENDIX    S — REPORT   OF   MA.JOR   QUINN.  1503 

S  8.  . 

IMPROVEMENT  OF  BAYOU  TECHE,  LOUISIANA. 

Ordinarily,  this  bayou  is  navigable  for  steamboats  throughout  the 
year. 

Prior  to  1886  logs,  snags,  and  impending  trees  obstructed  the  channel, 
but  money  having  been  appropriated  the  stream  was  thoroughly  cleared 
of  such  obstructions  from  Port  Barre  down. 

In  1800  Congress  appropriated  $5,000  with  which  te  remove  the  ob- 
structions that  had  found  their  way  into  the  bayou  since  1886. 

Operations  were  commenced  at  St.  Martinsville  in  October,  1891,  with 
hired  plant,  and  the  improvement  extended  to  a  point  about  59  miles 
below.  Work  was  discontinued  December  10, 1891.  The  main  ob- 
structions removed  from  the  channel  as  the  result  of  the  year's  work 
were  238  snags,  144  piles,  98  overhanging  limbs,  36  overhanging  trees, 
30  fallen  trees,  50  sunken  logs,  18  floating  logs,  and  37  stumps. 

There  has  been  expended  on  the  improvement  of  this  bayou  to  June 
30,  1892,  the  sum  of  $54,349.16. 

Abstract  of  appropriations  for  improving  Bayou  Tecke,  Louisiana^ 

By  act  of  Congress  approved — 

.July  11,  1870 $17,500 

June  14,1880 6,000 

March  3,  1881 20,000 

July  5,  1884 6,500 

September  19,1890 5,000 

Total 55,000   ^ 

The  improvenjent  of  the  Teche  can  not  be  considered  as  permanent, 
since  sunkeu  logs,  fallen  trees,  and  wrecks  of  coal  boats  are  constantly 
forming  obstructions  which  will  require  removal.  The  sum  of  $5,000 
will  be  required  for  this  needed  improvement  during  the  ensuing  year. 

Money  statement, 

July  1,  1891,  balance  unexpended $5, 421. 84 

June  80,  ISSfe,  amount  expended  during  fiscal  year 4, 771. 00 


■^- 


July  1,  1892, balance  unexpended.... 650.84 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  endine  June  30,1894      5, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 
[From  June  1,  1891,  to  May  31,  1892.] 

Number  of  steamers 4 

Registered  tonnage 1,362 

Number  of  trips  made •    36 

Aggregate  tonnage  of  same 13, 297 

Barges  entering  the  bayou  with  coal J 85 

Aggregate  tonnage  of  same 53, 370 

Draft  of  largest  steamer,  li^ht,  2^  feet ;  loaded,  8  feet. 

No  new  lines  of  transportation  have  been  established  during  the  year. 
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Comparative  statement  of  receipts  and  shipments  for  two  years. 


Artiolos. 


Shipmentt. 

Saear 

MolasBes 

Rice ^ 

Potatoes  and  ouions 

ggg* 

HOM 

Pecans 

Hides 

Cotton  and  seed 

Cotton-st^  oil 

Wood 

Miscellaneous  freight 

Total 

JReeeipU. 

Macbinory,  coal,  etc 

Qrand  total 


Year  ending  May 
31, 1891. 


Tons. 


7,875 

4,010 

78 

85 

20 

40 

5 

100 

742 

181 

2,374 

60 


15, 370 


11,535 


26,905 


Value. 


$607,988 

121, 790 

3,362 

3,671 

4,657 

2,005 

630 

10,014 

79, 814 

11,360 

6,785 

3,000 


855,026 


860,000 


1, 715, 026 


Year  raidifljBr  May 
31, 1892. 


Tons. 


2,397 

1,406 

184 

JfO 

^3 

39 

1 

9 

515 

204 

48 


7,185 


57,681 


64,866 


Yalae. 


$330,334 

41, 181 

7,143 

396 

976 

1,950 

195 

864 

54,951 

12, 474 

6,066 

4.795 


361,325 


471, 785 


833,110 


The  docrease  in  totals  of  the  principal  products  is  attributed  mainly  to  the  fact  that, 
owing  to  the  interruption  of  navigation  through  Ohl  River,  and  at  a  time  when  crops 
were  oeing  marketed,  no  steamboat  could  get  to  the  Bayou  Teche  until  about  six 
weeks  later  than  during  the  previous  year. 


S  g. 

IMPROVEMENT  OF  MOUTH  AND  PASSES  OF  CALCASIEU  RIVER,  LOUISI- 
ANA. 


In  1874,  and  again  in  1882-'83,  cuts  Were  made  through  the  bars  in 
Calcasieu  Lake,  above  Calcasieu  Pass.  The  dredged  channel  was  8 
feet  deepj  70  feet  wide,  and  7,500  feet  long.  The  work  was  done  under 
contract. 

The  channel  had  again  shoaled  in  1885  to  a  depth  of  3^  feet  and 
needed  redredging,  but,  by  an  unfortunate  wording  of  the  appropria- 
tion, fimds  in  hand  for  "improving  Calcasieu  Eiver"  could  not  be  ap- 
plied to  this  particular  work.  In  1886  this  wa«  remedied,  and  funds 
heretofore  appropriated  for  Calcasieu  Eiver  became  available  for  both 
the  pass  and  the  river. 

Contracts  were  made  in  1886  for  building  two  revetment  walls  of  piles 
and  planks,  one  on  each  side  of  the  proposed  cut,  to  be  about  130  feet 
apart,  each  to  be  a  mile  or  more  in  length,  and  between  these  to  dredge 
a  channel  100  feet  wide  and  6  feet  deep,  the  material  excavated  to  be 
thrown  outside  the  revetment  walls. 

The  same  contract  also  provided  for  the  excavation  of  a  channel 
through  the  bar  at  the  mouth  of  the  Calcasieu  River,  at  the  northern 
end  of  the  lake,  100  feet  wide  and  6  feet  deep.  Work  was  commenced 
on  the  revetments  in  the  winter  of  1886,  but  the  weather  was  so  severe 
that  the  contractor  and  several  of  his  men  died  from  sickness  due  to 
exposure  on  this^  work. 

In  the  spring  of  1887  work  was  resumed  by  the  administrator  of  the 
contractor's  estate,  and  the  revetment  nearly  completed.  At  the  date 
of  the  annual  report  tor  1887  a  dredge  was  expected  to  begin  work 
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witliin  a  few  weeks,  and  actually  arrived  there  about  the  middle  of 
August,  but  wa«  not  ready  for  work  until  the  last  of  November  on  ac- 
count of  the  repairs  necessary  and  the  delay  in  making  them. 

About  the  middle  of  September,  when  it  was  thought  the  dredge 
would  be  ready  for  work  in  a  few  days  at  the  very  latest,  the  a<lminis< 
trator  began  driving  down  the  planking  of  the  revetment  into  the  ditch 
the  water  had  dug  under  it,  but  after  one  day's  work  stopped.  No 
work  wa«  done  by  him  after  that  time,  and  the  contract  was  annulled 
January  3, 1888. 

Authority  was  obtained  from  the  Chief  of  Engineers  to  do  the  work 
by  hired  labor  and  open  market  purchase,  using  the  Government 
dredge,  which  had  shortly  before  finished  the  improvement  of  Bayou 
Terrebonne.  A  careful  examination  developed  the  fact  that  the  revet- 
ment was  so  badly  worm  eaten  as  to  be  worthless,  showing  that  tUe 
life  of  timber  there  was  short.  Application  was  made  to  so  far  modify 
the  project  as  to  omit  the  revetment,  and  this  modification  was  approved 
by  the  Chief  of  Engineers  January  12, 1888.  The  dredge  was  jmt  in 
good  condition  and  began  work  on  the  19th  of  March. 

Two  deck  barges  were  hired  and  arranged  for  use  as  dump  scows, 
but  two  days'  work  with  them  showed  that  the  wooden  shafts  or  Span- 
ish windlasses  used  for  closing  the  dumping  doors  were  not  strong 
enough.  These  were  replaced  with  3-inch  iron  shafting  and  worked  well. 
The  material  taken  out  by  the  dredge  amounted  to  77,169  cubic  yards, 
completing  the  work  as  projected  August  31,  1888. 

In  1888  $10,000  was  appropriated  for  continuing  this  work,  but  as  the 
former  work  did  not  prove  ti)  be  permanent  and  the  amount  was  too 
small  to  begin  operations  with  it  was  held  subject  to  fiiture  considera- 
tion. 

As  projected  the  work  was  not  permanent,  and  at  present  the  dredged 
channels  have  almost  entirely  disappeared.  In  order  that  the  produce 
of  the  country  bordering  the  Calcasieu  River  may  find  a  safe  water 
route  to  the  Gulf,  it  is  essential  that  the  bars  at  the  head  and  foot  of 
Calcasieu  Lake,  or  what  is  known  as  the  passes  of  Calcasieu  River, 
have  channels  through  them  of  about  8  feet  in  depth,  and  if  it  is  pro- 
posed to  continue  this  improvement  the  channel  should  be  revetted  to 
insure  permanency. 

In  1890  Congress  appropriated  $75,000  for  "improving  the  mouth  and 
X)asses  of  Calcasieu  River"  according  to  the  plan  reported  by  Maj.  W. 
H.  Heuer,  Corps  of  Engineers,  in  188C,  and  confirmed  by  Capt.  W.  L. 
Fisk,  Corps  of  Engineers,  in  his  report  of  November,  1888. 

As  this  project  was  for  the  improvement  of  the  mouth  of  the  Calca- 
sieu River  by  means  of  jetties,  etc.,  which  must  be  built  in  a  very  much 
exposed  location  in  the  gulf,  the  amount  of  money  available  was  con- 
sidered to  be  entirely  too  small  with  which  to  commence  operations, 
economically,  and  was  accordingly  held  for  future  increase. 

Abstract  of  appropriations  foi'  improving  mouth  and  passes  of  CalcaMeu  Biver,  Louisiana, 

By  act  of  Congress  approved — 

June  10. 1872 $15,000 

March  3,  1881 15,000 

By  act  of  Congress — 

Passed  August  2, 1882 10,000 

Approved  July  5,  18&4 6,500 

Passed  August  11,  1888 10,000 

Approved  September  19, 1890 75,000 

Total 131,500 

EjjG  92 95 
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Money  statemenU 

July  1, 1891,  balance  unexpended $84,9S5.40 

July  1,  1892,  balance  unexpended 84, 935. 40 

Amount  appropriated  by  act  approved  July  13,  1892 100, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 184, 935. 40 

{Amount  ^estimated)  required  for  completion  of  existinff  project 425, 000. 00 
Amount  tiiat  can  be  profitably  expended  in  fiscal  year  eudiu  g  J une  30, 1894  350, 000. 00 
Submitted  in  compliance  with  requiremente  of  sectious  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMEKCIAX  STATISTICS. 


The  folloiving  statistics  for  the  calendar  year  1891  were  furnished  by  the  Lake 
Charles  board  of  trade.  This  is  the  best  information  I  hare  been  able  to  obtain  of 
the  commerce  of  this  river. 

Number  of  vessels ; 32 

Total  registered  tonnage 1, 500 

Aggregate  number  of  mps  out  of  river 300 

Aggregate  tonnage  of  same 450,000 

Average  draft  of  vessels,  bght,  2^  feet;  loaded,  5^  feet. 
The  output  of  the  mills  on  the  river  last  year  were : 


Articles. 


Lumber . 
Shingles. 


Total 


Value. 


$1,327,500 
108,000 


1,735.500 


The  number  of  acres  in  cultivation  tributary  to  the  Calcasieu  River  are  r 

Rice 37,434 

Com 6,523 

Sugar  caiio 564 

Fruit 1,747 

Cotton 5,200 

The  mercantile  transactions  of  Lake  Charles  and  vicinity  for.  1891  amounted  to 
$3,841,210. 


S  10. 


IMPROVEMENT  OF  HARBOR  AT  SABINE  PASS,  TEXAS. 

The  object  of  the  improvement  is  to  obtaiD  a  deep-water  channel 
through  the  bar  into  the  harbor.  Originally  the  bar  had  but  6  feet  of 
water  upon  it. 

In  1878  and  1880  channels  from  12  to  16  feet  were  dredged  through 
the  bar,  but  as  i^  protection  for  the  cuts  thus  made  was  provided  they 
soon  tilled  up.  In  1882  a  i)roject  was  adopted  for  improving  this  har- 
bor by  means  of  two  jetties  of  brush  and  stone,  aided  b^  dredging,  if 
necessary,  at  a  total  estimated  cost  of  $3,177,606.50. 
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Since  the  approval  of  this  project  appropriations  amounting  to 
$1,098,750  have  been  made,  of  which  sum  $300,000  beciune  available  bj- 
the  river  and  harbor  act  of  September  19, 1890.  All  the  work  done 
under  these  appropriations  has  been  by  contract. 

It  is  proper  to  remark  that  the  appropriations  have  come  at  inter- 
vals of  two  years,  and  that  in  eif^ht  years  about  one-third  of  the  esti- 
mated cost  of  the  improvement  has  been  appropriated.  Instead  of  the 
improvement  being  completed  as  it  should  have  been4io  obtain  the  best 
results  both  commercially  and  in  an  engineering  point  of  view,  it  is  but 
about  one-third  completed,  and  the  situation  would  be  disheartening 
were  it  not  for  the  fact  that  the  results  have  been  more  favorable  than 
was  to  be  expected. 

CONDITION  OP  THE  WORK. 

The  present  total  length  of  the  east  jetty  built  is  17,100  feet  (SJ  miles), 
of  which  the  outer  450  feet  consists  of  foundation  work  only,  to  prevent 
scour  around  the  end.  The  total  length  of  the  west  jetty  built  is  9,500 
feet,  its  outer  extremity  being  abreast  of  13,000  feet  on  the  east  jetty. 

The  2,500  feet  of  the  outer  end  of  this  jetty  was  only  built  to  within 

5  to  8  feet  of  the  surface  of  the  water,  or,  i>roperly  speaking,  is  founda- 
tion work  only. 

An  experimental  section  240  feet  long  was  constructed  at  the  outer 
end  of  the  east  jetty.  The  foundation  of  this  section  is  112  feet  wide, 
and  the  riprapping  consists  of  rubblestone  faced  with  blocks  of  stone 
weighing  from  1  to  3  tons.  Its  crest  was,  at  the  close  of  work,  about 
4J  feet  above  mean  low  water. 

In  December,  1889,  a  survey  of  the  pass  was  made  and  the  results 
are  given  in  the  Annual  Report  of  1890  of  Capt.  Pisk,  Corps  of  Engi- 
neers. • 

February  10, 1891,  a  Board  of  Engineer  Officers  was  convened  at 
Sabine  Pass  to  consider  the  subject  of  further  improvements. 

The  Board  made  an. inspection  of  the  jetties,  and  in  their  report  to 
the  Chief  of  Engineers  recommended  that  the  jetties  which  had  set- 
tled some  since  being  built,  and  also  suffered  some  loss  in  height  from 
wave  action  and  other  causes  should,  in  order  to  concentrate  the  scour- 
ing effect  of  the  ebb  current  upon  the  bar,  be  covered  with  large  stone, 
the  crest  of  this  covering  to  be  placed  2  feet  above  the  level  of  high 
water;  also  that  the  west  jetty  be  extended  as  far  as  the  iiinds  avail- 
able would  permit. 

The  recommendations  of  the  Board  having  been  approved,  advertise- 
ments were  issued  inviting  proposals  for  doing  the  work,  and  on  the 
11th  of  April  the  bids  received  were  opened  and  Messrs.  Charles  Clarke 

6  Co.,  of  Galveston,  Tex.,  were  found  to  be  the  lowest  bidders.  A  con- 
tract was  entered  into  with  them  and  it  was  duly  approved  May  27, 
1891.    The  contractors  commenced  work  August  6,  follomng. 

The  work  did  not  progress  satisfactorily  at  the  start  owing  to  a  good 
many  unforeseen  difficulties,  and  in  consequence  the  contract  can  not 
be  completed  on  the  agreed  date,  July  15, 1892,  and  the  time  for  com- 
pletion has  been  extended. 

The  east  jetty  has  been  raised  to  2  feet  above  mean  high  water  from 
a  point  1,025  feet  from  its  inner  end  to  a  point  2,190  feet  from  its  outer 
end. 

The  west  jetty  has  been  raised  to  2  feet  above  mean  high  water  from  a 
point  lj457  ieet  from  its  inner  end  to  a  i)oint  4,083  feet  from  this  end. 
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About  1,500  feet  of  this  jetty  beyond  the  finished  jwrtion  has  been  raised 
until  the  crest  is  an  average  of  1 J  feet  below  mean  low  water. 

The  material  between  the  jetties  and  upon  which  the  jetties  are 
founded  is  a  stiff  mud,  with  patches  and  layers  of  rather  firm,  blue 
clay,  and  in  consequence  the  scour  due  to  the  unaided  current  is  not 
rapid  nor  is  the  subsidence  of  the  rock  jetties  as  great  as  the  superfi- 
cial indications  would  fully  warrant. 

Wlien  the  rocfc:  was  first  put  on  the  jetties  a  settlement  of  about  2 
feet  occurred,  due  to  actual  subsidence  and  the  compacting  of  the  rip- 
rap, but  aft^er  this  the  subsidence  did  not  exceed  .4  of  a  foot  in  two 
months  at  any  place,  and  in  over  half  of  the  stations  observed  there 
was  no  subsidence. 

As  the  jetties  were  not  up  to  full  height  at  the  end  of  the  year,  and 
particularly  at  the  inner  ends  where  wide  intervals  intervened  between 
the  completed  portions  and  the  shore  through  which  a  considerable 
volume  of  water  escaped,  no  attempt  at  disturbing  the  bottom  between 
the  jetties  so  as  to  assist  the  scouring  eff'ect  of  the  current  was  at- 
tempted. In  consequence  but  little  improvement,  if  any,  in  the  depth 
of  the  water  between  the  jetties  was  expected.  The  examination  just 
comi)leted  shows  there  has  nevertheless  been  a  very  considerable  im- 
provement over  the  entire  area  between  the  jetties,  and  that  the  12-foot 
cui*ve  of  depth  on  the  inside  has  advanced  seawards  3,800  feet  and  the 
outside  12-foot  contour  has  moved  in  200  feet. 

The  material  carried  out  by  the  current  has  disappeared  completely, 
for  no  shoaUng  has  taken  place  beyond  the  ends  of  the  jetties,  and  it  is 
reasonable  to  suppose  that  had  the  material  between  the  jetties  been 
stirred  up  so  that  the  current  could  have  acted  upon  it  to  advantage 
the  increase  in  depth  would  have  been  considerably  greater  notwith- 
standing the  incomplete  state  of  the  work. 

Arrangements  have  been  made  with  the  present  contractors  to  stir 
up  the  mud  in  the  channel  during  ebb  tide  as  soon  as  the  work  is  a 
little  further  advanced. 

The  contractors  were  not  able  to  obtain  all  the  rock  required  fi'om 
the  quarries  in  the  vicinity  as  a  great  portion  of  the  native  rock  was 
under  weight,  and  they  therefore  made  arrangements  to  receive  large 
quantities  from  New  York. 

To  favor  the  native  product  and  also  to  advance  the  work,  a  conces- 
sion in  the  matter  of  required  weight  of  a  certain  portion  of  the  rock  to 
be  supplied  was  made,  the  lighter  rock  being,  however,  supplied  at  a 
reduced  cost  per  ton. 

This  supplementary  agreement  was  approved  April  5, 1892,  and  under 
it  the  contractors  are  to  furnish  not  to  exceed  6,000  tons  of  large  rock 
for  capping,  at  (4.50  per  ton  of  2,240  pounds,  and  3,000  tons  of  riprap 
at  $3.20  per  ton,  none  of  the  rock  to  weigh  less  than  130  pounds  to  the 
cubic  foot.  This  rock  is  to  be  used  upon  the  inner  ends  of  the  jetties 
and  where  it  will  not  be  exposed  to  violent  wave  action. 

The  accompanying  chart  gives  the  result  of  the  examination  made 
between  May  2  and  June  29, 1892.  It  will  be  observed  that  there  is 
ftill  10  feet  depth  throughout  the  pass  at  mean  low  water.  As  the  bot- 
tom is  very  soft  it  is  proper  to  state  that  this  does  not  indicate  precisely 
the  navigable  depth  since  a  vessel  drawing  14.1  feet  entered  thie  pass 
safely. 

The  total  amount  expended  on  this  vrork  to  June  30,  1892,  was 
$1,319,848.48, 
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Ab»traci  of  appropriations  for  improving  harbor  at  Sabine  Pasfi,  Tex. 

From  act  approved  August  30,  1852  (survey) $5, 000 

Allotted  from  act  of  Cougress  approved  Juno  10,  1872  (lor  Kurvey ) 2, 000 

By  act  of  Congress  approved — 

March  3, 1875 20,000 

August  14,  1876 38,000 

June  18, 1878  (allotU'd; 30,000 

March  3,  1879 25,000 

June  14,  1880 50,000 

March  3, 1881 : 150,000 

By  act  of  Congress  passed  August  2,  1882 150, 000 

By  act  of  Congress  approved — 

July  5, 1884 200,000 

Augusts,  1886 198,750 

By  act  of  Congress  passed  August  11,  IXXH 250, 000 

By  act  of  Congress  approved  September  19,  181'0 300, 000 


Total 1,418,750 

Money  statement. 

July  1, 1891,  balance  unexpended , $298,327.56 

June  35o,  1892,  amount  expended  during  fiscal  year 199, 426. 04 


July  1,  1892,  balance  unexpended 98,901.52 

Julyl,  1892,  outstanding  UabUities $43,847.59 

July  1,  1892,  amount  covered  by  uneouii)leted  contracts 39, 009. 97 

82, 857. 56 


Julyl,  1892,  balance  available 16,043.96 

Amount  appropriated  by  act  approved  July  13,  1802 350, 000. 00 


Amount  available  for  fiscal  year  ending  June  30,  1893 366, 043. 96 


{Amount  (estimated)  required  for  completion  of  existing  project 1, 728, 856. 50 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1894 1,000,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 
[From  June  1, 1891,  to  May  31, 1802.] 

Vessels  entering' 27 

Vessels  clearing 25 

Total 52 

Average  tonnage  of  same 38, 764 

Average  draft  of  vessels  entering  and  clearing feet . .  9.  77 

Deepest  draft  entering do..  14.1 

No  new  lines  of  transportation  were  established  during  the  year. 
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BeceipU  and  shipments  for  two  years. 


Cotton... 

Cottonseed 

Hides 

Alligator  skius 

Shineles 

Lumoer 


Total 


Articles. 


Shipments. 


Rock 

Total 

Increase  over  previous  jear 


Receipts, 


Year  end  ins  May 
31,  1681. 


Tons. 


60 

180 

12 

80 

480 

3,332 


4,064 


4,084 


Value. 


$10,000 
2,000 
1,200 
6,000 
3,000 
19,302 


42,782 


42,792 


Year  ending  May 
31, 1892. 


Tons. 


20 


10 


23,951 


23,981 


14,047 


38,028 


38,944 


Valua. 


$3,200 


1,000 


179,632 


183,832 


42,131 


225,  OSS 


183,171 


The  shipmentB  of  lumber  from  Orange^  Tex.,  dmingthe  year  amounted  to  159,142 
tons,  valued  at  $1,208,495. 


S  II. 

IMPROVEMENT  OF  SABINE  RIVER,  TEXAS. 

A  survey  of  tlie  mouth  of  this  river  was  made  in  1871.  It  had  a 
chaniiel  over  the  bar  3J  feet  deep.  In  1872-'73  the  survey  was  extended 
fipom  the  mouth  to  Belgora,  Tex.  The  information  obtained  did  not 
warrant  the  expenditure  of  any  money  for  improvement  above  Hamil- 
ton, Tex.,  about  247  miles  above  the  mouth,  to  which  i>oint  there  is  3 
feet  deptn  for  about  three  months  in  each  year. 

The  estimated  cost  of  improvement  over  this  stretch  of  river  by  the 
removal  of  obstructions,  such  as  logs,  snags,  fallen  trees,  etc.,  was 
918,000. 

Congress  appropriated  $10,000  in  1878  for  the  improvement,  with 
which  a  channel  6  feet  deep,  70  to  100  feet  wide,  was  dredged  over  the 
bar  at  the  mouth. 

In  1879  Congress  appropriated  $6,000  more,  and  provided  for  a  re- 
survey  of  the  river  from  its  mouth  to  East  Hamilton. 

After  the  survey  was  completed  it  was  deemed  advisable  to  spend 
this  money  in  improving  the  river  above  Orange,  and  cuts  were  made 
fri>m  the  main  river  into  the  Karrows  and  at  Dead  Bend. 

Large  numbers  of  sunken  logs  and  snags  were  removed  from  the 
upper  part  of  the  Karrows,  enabling  vessels  of  5  feet  draft  to  get  30 
miles  above  Orange. 

In  1880  Congress  appropriated  $6,000,  and  in  1881  $7,000  more,  for 
this  river.  The  bar  at  the  mouth  had  again  shoaled.  This  was  re- 
dredged  in  1881-^82  to  a  depth  of  6  feet,  and  a  channel  100  feet  wide 
was  made  a  little  over  1  mile  in  length,  which  still  remains  in  fair  con- 
dition. 

In  1882  Congress  appropriated  $4,000  more  for  this  improvement. 
As  the  river  was  in  a  sufficiently  good  condition  for  the  limited  com- 
merce which  it  carried,  this  money  was  held  for  further  use. 

An  examination  in  May,  1889,  showed  many  snags  and  some  shoal 
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places  in  the  part  of  the  channel  known  as  the  Narrows,  and  as  some 
$4,000  was  available  for  work,  a  project  was  submitted  for  removing 
the  snags  and  closing  the  two  "Old  River"  branches  with  dams  of 
pUes,  brush,  and  earth,  to  throw  all  the  water  into  the  K'arrows. 

This  project  was  approved,  the  work  advertised,  and  contract  was 
entered  into  September  20, 1889,  with  the  Sabine  Tram  Company  to 
complete  the  work  by  December  1, 1889,  for  $3,647. 

The  smaller  dam  was  successftilly  built,  and  most  of  the  piles  driven 
for  the  larger  one,  when  a  sudden  rise  in  the  river  washed  out  many 
of  them.  The  water  continued  rising,  and  remained  so  high  that  sat- 
isfactory work  could  not  be  done,  so  the  contract  was  extended  to 
October  30, 1890,  by  the  Chief  of  Engineers.  Work  was  resumed  in 
September,  1890,  and  finished  in  December  of  that  year,  completing 
the  project. 

There  has  been  expended  $34,613.12  on  this  stream  to  June  30, 1892. 

The  river  from  its  mouth  to  Sudduths  Bluflf  requires  improving  by 
the  removal  of  snags  and  other  obstructions.  For  this  work  $10,000 
can  be  profitably  exx)ended  during  the  next  year. 

It  is  estimated  that  about  $2,000  will  be  required  annually  to  keep 
the  river  in  condition  after  the  snags  are  removed. 

About  8,000  tons  of  produce  were  shipx>ed  down  the  river  last  year, 
consisting  of  com,  rice,  cotton,  cotton  seed,  etc.,  besides  a  great  many 
logs  for  the  mills  at  Orange,  where  they  are  manufactured  into  lumber. 

AhMiraei  of  approprioHanB  for  improving  Sabine  Biver,  Texa$, 

Allotted  from  act  approved  Jnoe  10, 1872 $2,700 

By  act  of  Congrew  approved — 

Junel8wl»78 10,000 

March  8, 1879 6,000 

June  14, 1880 5,000 

March  3, 1881 7,000 

By  act  of  Congress  passed  August  2, 1882 4,00Q 

Total 34,700 

M<m€3f  statement 

July  1, 1891,  balance  nnex]^nded $86.88 

July  1, 1892,  balance  unexpended 86. 88 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

Amonnt  available  for  fiscal  year  ending  June  30, 1893 5, 086. 88 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894    10, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


S  12. 

IMPROVEMENT  OF  NECHES  RIVER,  TEXAS. 

The  river  was  surveyed  in  1872  and  1873,  and  resurveyed  from  Bevil- 
port  to  its  mouth. 

The  project  for  improvement  contemplated  the  dredging  of  a  chan- 
nel over  the  bar  at  the  mouth  and  the  removal  of  obstructious  from  the 
river  between  Bevilport  and  Yellow  Bluff. 
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In  1880  the  bar  at  the  mouth  was  dredged,  and  a  channel  5  feet  deep 
and  30  to  60  feet  wide  was  obtained.  The  obstructions  in  the  river  be- 
tween Yellow  Bloff  and  Bevilport  were  removed  in  1882. 

The  original  estimate  of  the  cost  of  the  improvement  was,  for  work 
at  the  mouth  of  the  river  (26,318.05,  and  for  up  river  $15,000:  a  total 
of  $41,318.05. 

The  bar  at  the  mouth  of  the  river  again  shoaled,  until  at  extreme 
low  water  there  was  a  depth  of  about  3  feet  over  it. 

There  is  very  little  commerce  passing  in  and  out  of  the  river,  but  as 
the  bar  at  this  jilace  was  the  shoalest  obstruction  between  the  Gulf 
and  Beaumont,  Tex.,  and  the  money  was  available  for  dredging  the 
bar,  it  was  thought  advisable  to  reopen  this  channel. 

The  Government  dredge,  which  had  completed  work  at  the  head  of 
the  Calcasieu  Pass,  was  placed  in  good  repair  and  sent  over  to  the 
mouth  of  the  river  in  December,  1888,  for  the  purpose  of  redredging 
the  channel  over  the  bar.  By  the  first  of  May  following  the  dredge  had 
removed  55,482  cubic  yards  of  material  and  completed  a  5-foot  chan- 
nel on  the  line  of  the  old  one,  of  which  traces  still  remained. 

The  total  amount  thus  far  exx>ended  upon  the  improvement  of  this 
river  is  $28,842.16,  leaving  still  unexpended  $4,157.84. 

The  dredged  channel  can  not  be  expected  to  be  permanent  in  such  a 
broad  and  shallow  body  of  water  as  Sabine  Pass,  but  will  probably 
serve  all  the  necessities  of  the  commerce  using  it  for  several  years. 

Ko  appropriation  is  asked  for  the  next  fiscal  year. 

Abstract  of  appropriatuma  for  improving  Neches  River,  Texas. 

By  act  of  Congress  approved — 

June  18,  mS $8,000 

March  3, 1879 5,000 

June  14, 1880 5,000 

March  3, 1881  ....: 3,000 

By  act  of  Congress  passed  August  2, 1882 5,000 

By  act  of  Congress  approved  July  5, 1884 7, 000 

Total 33,000 

Money  statement 

July  1, 1891,  balance  unexpended $4, 157. 84 

July  1, 1892,  balance  unexpended 4, 157. 84 


COMMERCIAL  STATISTICS. 

Estimated  shipments  for  year  ending  May  SI,  1892, 


Article. 

Tons. 

Yalue. 

Cotton 

750 

$150,000 

The  product  of  the  loggine  interests  is  about  75,000,00!Q  feet  aunuallv,  and  this 
will  be  increased  considerably  by  hewn  timbers,  staves,  etc.,  when  the  lumber  ex- 
port business  is  well  established  at  Sabine  Pass,  Texas. 

The  river  triuffic  has  greatly  decreased  in  the  last  ten  years,  owing  to  the  railroads 
penetrating  part  or  the  tributary  territory. 

At  one  time  between  20,000  and  30,000  bales  of  cotton  were  brought  down  the  river 
annuaUy ;  now  there  are  not  more  than  from  1,000  to  2,000  bales.  The  up-river 
freight  has  fallen  oif  proportionately. 
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S  13. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

The  British  bark  Bruee  was  condemned  as  nnseaworthy,  and  sold  at 
auction  the  latter  part  of  1890.  In  December  ,of  that  year  it  sunk  at 
anchor  in  the  harbor  of  Ship  Island,  Mississippi,  and  formed  an  obstruc- 
tion to  the  safe  navigation  of  this  harbor.  It  was  abandoned  by  the 
owners,  and  authority  to  remove  it  was  obtained  from  the  War  Depart- 
ment March  23, 1891. 

Proposals  for  doing  the  work  were  invited  by  advertisement,  and 
upon  opening  the  bids,  April  27, 1891,  the  Alabama  Dredging  and 
Jetty  Company,  of  Mobile,  Ala.,  were  found  to  be  the  lowest  bidders, 
their  bid  being  $1,490. 

They  were  awarded  the  contract,  and  commenced  work  on  June  19, 
1891,  and  reported  the  work  completed  August  1,  1891.  An  examina- 
tion of  the  locality  failed  to  find  any  remains  of  the  wreck,  and  the 
contractors  were  paid  in  fiill. 

As  there  was  nothing  of  value  remaining  in  the  wreck  it  was  blown 
up  with  dynamite,  and  owing  to  the  inexi>erience  of  the  contractors  it 
is  estimated  that  they  suffered  a  loss  of  at  least  $1,000. 

The  total  amount  expended  in  the  removal  of  this  wreck  was 
$1,764.83. 

Sunken  coal  barge  in  Bayou  Teche^  Louisiana. — ^It  was  reported  on 
March  6, 1892,  that  a  coal  barge  had  sunk  in  Bayou  Teche,  Louisiana, 
and  formed  an  obstruction  to  the  navigation  of  this  bayou. 

Authority  for  its  removal  was  obtained  March  28, 1892,  but  owing 
to  the  occurrence  of  high  water  nothing  further  has  been  done* 


S  14. 

PRELIMINARY  EXAMINATION  OF  SABINE  RIVER,  TEXAS,  FROM  WHERE 
SAID  RIVER  EMPTIES  IN  SABINE  LAKE  TO  SUDDUTHS  BLUFF,  ON  SAID 
SABINE  RIVER. 

(Prinied  in  Hoase  Ex.  Doc.  No.  20,  Fifty  Bocond  Congress,  first  sosslon.] 

United  States  Engineer  Office, 

New  Orleans^  La,,  September  5,  1891, 

General  :  I  have  the  honor  to  submit  the  following  report  of  a  pre- 
liminary examination  made  by  me  on  August  27, 1891,  of  Sabine  River, 
Texas,  "  from  where  said  river  empties  in  Sabine  Lake  to  Sudduths 
Bluff,  on  said  Sabine  River, "  provided  for  in  the  river  and  harbor  act 
approved  September  19, 1890. 

Upon  referring  to  the  Chief  of  Engineers'  Report  for  1873,  i)ages  680- 
684,  it  will  be  observed  that  a  detailed  survey  of  the  Sabine  River  from 
Sabine  Lake  to  Belzora,  Tex.,  was  made  between  October,  1872,  and 
April,  1873.  The  report  states  that  the  condition  of  the  river  is  such 
that  an  expenditure  of  $18,000  for  its  improvement  from  Hamilton  down 
would  be  warranted.  In  1879  a  resurvey  of  this  portion  of  the  river 
was  made,  and  the  report  appears  in  Chief  of  Engineers'  Report  for  1880, 
pages  1195-1200.  In  1880  a  contract  for  the  improvement  of  the  Nar- 
rows, a  portion  of  tlie  river  about  18  miles  long,  was  made,  and  work 
was  commenced  in  1881.  Pages  1321-1322,  Report  of  the  Chief  of 
Engineers  for  1881. 

This  work  was  coinx>leted  the  following  year,  and  in  1883  the  officer 
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ill  charf^e  reported:  ^'  The  river  now  is  in  as  prood  condition,  so  far  as 
iuiprovement  is  concerned,  as  it  can  be  made,  and  is  likely  to  remain 
so  for  several  years."  (Chief  of  Engineers'  Eeport  for  1883*,  page  1056.) 
No  further  improvement  of  the  river  was  recorded  until  1889  (Chief  of 
Engineers'  Report,  1889,  page  1494),  when  it  was  recommended  that  the 
money  available,  f  4,521.66,  be  expended  in  removing  snags.  A  eon- 
tract  for  the  construction  of  brush  dams  in  Old  River,  so  as  to  throw 
aU  the  water  into  the  narrows,  was  made  in  1889  and  the  work  was 
completed  in  1890. 

As  a  result  of  this  damming  of  Old  River  the  amount  oP  israt^r 
diverted  into  the  narrows  has  caused  a  good  deal  of  caving  in  of  the 
banks,  and  the  trees  thrown  into  the  river  in  this  way  have  caused  a 
great  many  snags,  which  obstruct  the  channel. 

A  good  many  saw  logs  on  the  way  to  the  miUs  at  Orangis,  Tex.,  are 
caught  by  these  snags  and  add  to  the  difficulties  of  navigation.  These 
snags  lie  mostly  in  the  deep-water  bends  and  force  the  steamboats  over 
to  the  shoal  water  on  the  opposite  shore.  Their  removal  would  conse- 
quently give  a  deeper  channel  for  the  use  of  steamboats  than  can  be 
had  at  present. 

Below  Sudduths  Bluff  there  is  another  place  which  requires  cleaning 
out  some,  and  several  trees  on  the  banks  should  be  removed. 

Below  Orange  to  the  lake  no  improvement  is  needed,  as  the  river  is 
deep. 

Since  the  principal  difficulty  at  present  which  navigation  has  to  en- 
counter in  the  river  between  Sabine  Lake  and  Sudduths  Bluff  is  shoal 
water,  caused  by  the  snags,  etc.,  which  obstruct  the  channel,  I  do  not 
think  any  detailed  survey  is  required.  The  removal  of  the  snags  be- 
tween the  points  named  will  cost  $10,000. 

About  8,000  tons  of  freight  came  down  the  river  last  year,  and  it  is 
expected  that  nearly  as  much  more  will  be  shipped  this  way  the  present 
year,  as  more  boats  will  be  in  this  trade. 

The  products  shipped  by  water  are  cotton,  com,  rice,  cotton  seed,  and 
general  merchandise,  and  an  immense  amount  of  logs  for  the  mills  at 
Orange,  where  they  are  manufactured  into  lumber.  The  annual  output 
of  the  mills  is  about  120,000,000  feet  of  lumber,  30,000,000  shingles,  and 
10,000,000  laths  and  pickets. 

The  removal  of  the  snags  will  meet  the  requirements  of  the  river  com- 
merce for  the  present,  but  it  is  not  expected  that  this  improvement  will 
be  permanent.  It  will  require  (2,000  a  year  to  keep  the  river  in  condi- 
tion after  the  snags  are  removed. 

Respectfully  submitted. 

James  B.  Qxttnn, 
Major  J  Corps  of  Engineers, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Ungineers^  U.  8,  A, 

f Third  indorsoiDent.} 

Office  U.  S.  Enotneeb, 
Kew  Orleans^  La.,  September  2i^  1891. 

Respectfrilly  returned  to  the  Chief  of  Engineers,  U.  S.  A. 
In  addition  to  the  within,  I  have  the  honor  to  state  that,  in  my  opin- 
ion, the  locality  is  worthy  of  improvement. 

James  B.  Quinn, 
Major,  Corps  of  Engineers, 

(Through  Col.  C.B.  Comstock,  Corps  of  Engineers,  Division  Engineer, 
Southwest  Division.) 
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§ 
(Fourth  indortiempnt.] 

U.  S.  Engineer  Office, 

Southwest  Division, 
New  YorJc,  September  29 ^  1891. 

Eespectfiilly  returned  to  the  Chief  of  Engineers. 
In  my  opinion  the  river  is  worthy  of  improvement  by  the  removal  of 
bad  snags. 

0.  B.  OOMSTOOK, 

Col.  of  EngineerSy  Bvt.  Brig.  Oen.y  U.  8.  A.y 

Division  Engineer. 


( 
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SECURING  MOUTH  OF  BAYOU  PLAQUEMINE,  LOUISIANA,  FROM  FURTHER 
CAVING,  AND  REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING 
OR  ENDANGERING  NAVIGATION  OF  NEW  ORLEANS  HARBOR,  LOUISIANA. 


REPORT  OF  FIRST  LIEUTENANT  JOHN  MILLIS,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1892. 

IMPROVEMENTS. 


1.  Securing  month  of  Bayou  Plaquemine 
Lonisiaua,  from  further  caving. 


2.  Removing  sunken  vessels  or  craft  ob- 
structing or  endangering  navigation 
in  the  Mississippi  River  below  New 
Orleans,  Louisiana. 


United  States  Engineer  Office, 

New  Orleans^  La,^  June  30, 1892, 

General  :  I  have  the  honor  to  submit  tho  foUowing  report  upon  the 
works  in  charge  of  this  office  under  the  Chief  of  Engineers,  XJ.  S. 
Army,  for  the  year  ending  June  30, 1892 : 

•  •••••• 

Very  respectfully,  your  obedient  servant, 

John  Millis, 
First  Lieutenant  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  Z7.  8.  A, 


T  I. 

SECURING  MOUTH  OF  BAYOU  PLAQUEMINE,  LOUISIANA,  FROM  FURTHER 

CAVING. 

This  bayou  was  formerly  a  diffluent  or  outflowing  branch  of  the  Mis- 
sissippi Eiver.  It  left  the  river  at  the  town  of  Plaquemine,  La.,  and 
after  a  course  of  about  10  miles  began  to  branch  off  or  divide  into  an 
intricate  network  of  bayous,  the  whole  system  connecting  with  the 
Atchafalaya  and  Grand  rivers  and  with  Grand  Lake. 

While  the  bayou  remained  connected  with  the  Mississippi  it  was 
leveed  on  both  sides  for  some  distance  down.  In  1866  the  levee  system 
on  the  west  bank  of  the  Mississippi  was  carried  directly  across  the  head 
of  the  bayou,  cutting  it  off  from  all  communication  with  the  Mississippi 
and  terminating  its  functions  aa  an  outlet,    The  bayou  being  deprived 
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of  a  direct  supply  of  water  from  the  Mississippi,  now  depends  on  back 
water  from  Grand  Lake  and  the  connecting  rivers  and  bayous,  and  iu 
low  water  it  becomes  very  shoal  or  nearly  dry. 

By  the  river  and  harbor  act  of  August  11, 1888,  an  appropriation  was 
made  for  securing  a  navigable  channel  in  this  bayou  up  to  the  dike  at 
Plaquemiiie  and  for  preventing  further  caving  of  the  bank  of  the  Mis- 
sissippi at  the  "  mouth  "  (head)  of  the  bayou. 

The  deepening  of  the  bayou  by  dredging  and  the  construction  of  a 
system  of  locks  to  afford  navigable  entrance  to  the  bayou  from  the  Mis- 
sissippi are  in  contemplation.  The  work  of  bank  protection  waspla<M3d 
in  charge  of  this  office  by  letter  of  May  16, 1889,  from  the  Chief  of  En- 
gineers, U.  8.  Army. 

The  plant  belonging  to  the  general  works  of  improvement  in  the 
Fourth  District,  Mississippi  River,  of  which  this  office  also  has  charge, 
is  thus  rendered  available  for  the  Plaquemine  work  at  such  time  as  it 
is  not  required  elsewhere. 

The  sum  of  $75,000,  from  the  amount  appropriated  by  the  act  of 
August  11, 1888,  for  the  improvement  of  the  bayou,  was  allottexi  for 
bank  protection  at  the  head. 

The  approved  project  under  which  this  sum  was  to  be  expended  con- 
temi)lated  the  building  of  four  large  submerged  spur  dikes  with  slop- 
ing crests  running  out  at  right  angles  to  the  shore.  These  dikes  were 
to  be  built  of  willow  brush,  timber,  and  stone,  in  accordance  with  the 
general  method  of  constiiiction  adopted  by  the  Mississippi  River  Com- 
mission for  that  class  of  work  in  this  part  of  the  river,  the  shore  end 
of  each  spur  to  extend  up  to  low  water,  and  from  that  point  a  spur 
levee  buUt  of  earth  was  to  run  to  the  main  levee.  The  portion  of  this 
levee  below  high-water  line  was  to  be  covered  with  a  layer  of  gravel  and 
then  a  layer  of  stone.  Four  of  the  dikes  were  to  be  built  with  the 
funds  available;  two  above  the  bayou  and  two  below,  at  intervals  of 
about  900  feet 

The  two  dikes  above  the  bayou,  Kos.  1  and  2,  were  built  in  1880-'90. 

The  sum  of  $60,000  for  continuing  the  work  was  allotted  from  the 
amount  appropriated  for  the  general  improvement  of  the  bayou  by  the 
act  of  September  19, 1890,  but  the  lateness  of  the  season  when  the  ap- 
propriation became  availaole  rendered  it  impracticable  to  resume  work 
before  the  following  year. 

At  the  date  of  the  last  annual  report  rock  for  continuing  the  work 
had  been  procured  from  the  Gt)vemment  quarries  near  Harrisonburg, 
La.,  and  stored  on  the  bank. 

The  earthen  spur  levees  of  the  completed  dikes,  Nos.  1  and  2,  had 
been  somewhat  injured  by  the  flood  of  1890  which  followed  soon  after 
their  completion^  and  the  top  crib  of  Dike  No.  1  had  been  partly  dis- 
placed. Otherwise  the  work  seemed  to  be  in  good  condition  and  the 
caving  in  the  vicinity  had  almost  entirely  ceased. 

The  project  approved  for  continuing  the  work  under  the  additional 
allotment  and  in  accordance  with  the  general  plan  already  adopted  con- 
templated the  extension  of  the  work  downstream  and  repairs  to  Dike 
Ko.  1.  The  plan  of  the  dikes  was  modified,  making  the  side  slopes 
somewhat  less  steep  than  in  those  first  constructed  and  omitting  the 
spur  levee  extension  at  the  head  of  the  dike. 

The  willows  for  the  season's  work  were  cut  by  hired  labor  at  Profit 
Island  and  near  Port  Hudson,  La.  The  lumber  was  obtained  princi- 
pally at  the  local  mills  at  Plaquemine. 

Work  commenced  on  September  28,  and  was  finished  on  December 
29, 1891,  but  there  were  several  interruptions  caused  by  portions  of  the 
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plant  being  required  elsewhere  to  keep  the  other  works  of  the  district 
in  progress. 

Dikes  3,  4,  and  5  were  completed.  Dike  No.  1  was  repaired  by  sink- 
ing a  flexible  mattress  400  feet  long  by  120  feet  wide  over  its  ui>per 
half,  the  downstream  edge  of  the  mattress  coinciding  with  the  center 
line  of  the  dike.  This  mattress  was  fastened  entirely  with  wire  in  order 
to  give  it  greater  flexibility,  since  the  ordinary  Avooden  fastenings  are 
liable  to  be  broken  when  the  mattress  is  sunk  on  an  uneven  surface. 

Tlie  completed  protection  work  now  extends  to  a  distance  of  about 
1,500  feet  below  the  proposed  entrance  to  thelocljs  and  2,500  feet  above. 
There  has  been  extensive  caving  of  the  bank  both  above  and  below  the 
work  during  the  past  season,  but  that  portion  of  the  bank  covered  by 
the  dikes  has  remained  intact. 

About  5,000  tons  of  rock  has  been  quarried  near  the  mouth  of  Bo^uf 
Biver  and  stored  on  the  bank  for  continuing  the  work.  There  was  left 
on  hand  at  the  close  of  last  season's  work  3,465  tons,  making  about 
8,465  tons  now  on  hand. 

The  work  should  be  continued  during  the  coming  season  by  construc- 
tion of  additional  dikes,  either  above,  below,  or  between  those  already 
built,  as  may  be  found  most  needed  to  arrest  the  caving  that  may  be 
developed  after  the  present  flood. 

A  portion  of  the  appropriation  for  the  general  imi)rovement  of  the 
bayou  should  be  reserved  for  this  work  until  the  locks  are  completed 
and  the  bank  rendered  thoroughly  secure. 

A  map  accompanies  this  report  showing  the  location  of  the  completed 
work. 

Note. — The  money  Htatement  for  this  work  is  consolidated  with  that  for  the  im- 
provement of  Bayou  Plaquemine,  Louisiana,  Appendix  S  6. 

The  field  work  during  the  year  has  been  under  the  immediate  charge 
of  Assistant  Engineer  W.  G.  Price,  who  reports  as  follows : 

RSFORF  OF  MR.   W.   Q.   PIUCE,   ASSISTANT  ENGINEER. 

New  Orleans,  La.,  Febi'uary  S,  1892, 

Sir:  I  have  the  honor  to  submit  the  foUowing  report  of  submerged  spur  construc- 
tion at  Plaquemiue,  La.,  during  the  year  1891. 

The  rock  for  the  work  was  taken  last  spring  from  quarries  near  Rawsons  Creek, 
which  is  a  tributary  of  the  Ouachita  River,  and  it  was  brought  down  during  the  high 
water  and  stored  high  up  on  the  sloping  bank  near  Plaquemine.  The  willows  were 
obtained  from  Profits  Island  and  vicinity  during  the  progress  of  the  work.  As  no 
plant  has  been  constructed  for  this  work,  that  belonging  to  the  Red  and  Atchafalava 
work  was  used,  and  as  the  barges  were  being  repaired  at  Simmesport  during  tne 
summer,  no  work  was  begun  till  the  repairs  were  finished  and  the  plant  had  been 
removed  to  Plaquemine. 

The  pJant  arrived  at  Plaquemine  September  21,  and  the  construction  of  mats  was 
beeiin  on  the  28th. 

No  labor  was  subsisted  except  that  necessary  for  the  supervision  and  care  of  plant. 

The  cribs  and  mats  for  spurs  Nos.  3  and  4  were  completed  October  30,  and  all  labor 
except  what  was  necessary  to  care  for  the  plant  was  discharged. 

On  November  21  the  construction  of  mats  and  cribs  for  Spur  No.  5  was  begun. 

The  work  of  sinking  the  spurs  was  begun  December  1,  and  Spurft  Nos.  3,  4,  and  5 
were  completed  on  December  19.  * 

The  mats  and  cribs  were  construoted  in  the  same  way  as  those  t)uilt  here  two  years 
ago,  and  described  in  the  report  for  the  year  1890  (pase  1761),  except  that  all  the 
mats  were  120  by  400  feet  and  the  cribs  were  wider  at  the  bottom,  so  as  to  make  the 
side  slopes  1  on  2,  which  gives  the  orib  work  more  strength  to  resist  overturning. 

The  center  line  of  the  cribs  in  each  spur  was  located  16  feet  upstream  from  the 
center  line  of  the  mattress.  An  extra  heavy  weight  of  rock  was  placed  in  and  on 
top  of  Spur  No.  4,  aa  the  crib  work  is  higher  than  the  others  and  is  exposed  to  a  much 
swifter  current. 

The  river  bank  at  each  spur  was  graded  120  feet  wide  and  from  its  crest  down  to 
the  edge  of  the  mattress,  and  was.covered  12  inches  thick  with  rook.  No  spur  levees 
were  constructed. 
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Spurs  Nos.  1  and  2  were  built  two  years  aco.  No.  2  wa^  found  to  be  in  good  con- 
dition but  Spur  No.  1  had  been  injured  by  the  inshore  half  of  the  top  crib  slipping 
off  of  those  under  it  and  was  partly  turned  over  on  its  side. 

The  spur  was  sunk  with  a  large  amount  of  drift  under  the  cribs  and  mattress,  and 
as  it  appeared  to  be  somewhat  uneven,  you  ordered  me  to  cover  it  with  a  flexible  mat- 
,tres8,  120  feet  wide,  400  feet  long,  and  2  feet  thick;  which  was  constructed  of  willow 
brush  and  poles  hold  together  with  wire  rope,  no  wooden  fastenings  being  used.  It 
waa  constructed  as  follows :  Willow  poles  spliced  together  to  make  70  feet  in  length 
were  laid  down  on  the  mat  ways  10  feet  apart.  On  these  poles  a  thin  layer  of  large 
willow  brush  was  laid  which  crossed  the  poles  and  was  thoroughly  spiked  to  them. 
Then  a  tiiin  layer  of  willow  brush  was  laid  on  crossing  the  first  layer,  and  then 
another  thin  layer  was  put  on,  which  crossed  the  second  layer,  and  then  poles 
were  placed  on  top  same  as  those  on  the  bottom,  the  top  poles  being  directly  over 
the  bottom  poles  and  parallel  to  them,  the  whole  making  a  mattress  2  feet  thick. 
On  each  bottom  pole  before  the  willows  were  laid  on  wire  ropes  were  fastened  at 

Soints  5  feet  apait,  as  follows :  A  piece  of  No.  10  galvanized  wire  25  feet  long  was 
oubled  and  twisted  into  a  rope  of  two  strands  of  12  feet  long.  The  center  of  the  rope 
was  placed  under  the  pole  and  the  two  ends  were  brought  up  and  twisted  together,  thus 
making  a  rope  of  four  sti'ands  51  feet  lon^,  which  inclosed  the  pole  tightly  at  one  end  and 
which  was  stiff  enough  to  stand  upright.  After  the  top  poles  were  put  on  the  wire 
ropes  were  untwisted  into  two  strands,  drawn  into  the  mattress  and  one  strand  was 
brought  up  on  each  side  of  the  top  poles.  The  mat  wa«  compressed  by  taking  every 
third  wire  rope  to  a  mat  jack  which  pulled  up  the  wire  and  pressed  down  the  pole 
with  any,  desired  force,  and  then  one  wire  rope  on  each  side  of  the  jack  was  hauled 
taut  by  hand  and  fastened  by  passing  each  strand  one  and  a  half  times  around  the 
pole  and  twisting  the  ends  together.  Then  the  jack  was  moved  and  the  rope  used 
with  it  was  made  fast  the  same  as  the  others.  Five  sections  of  this  mattress  70  by 
120  feet  and  one  section  50  by  120  feet  were  wired  together  to  make  the  completed 
mattress.  A  head  block  of  3  by  6  inches  yellow  pine  was  built  on  the  upstream  ed^e 
to  give  the  necessary  stiffness  and  strength  for  sinking  it.  It  was  constructed  in 
the  same  form  as  the  head  blocks  on  the  crib  mats  sunk  at  Ihe  other  spurs.  In  the 
construction  and  sinking  of  this  mattress  thca-e  were  used  ouO  cords  of  willow  brush 
and  poles,  1,502  pounds  of  galvanized  iron  wire  No.  10,  and  475  tons  of  rock. 

The  mattress  was  sunk  with  the  downstream  400  feet  edge  on  the  center  line  of 
the  crib  work  of  the  spur  and  with  the  inshore  edge  at  the  low-water  line. 

This  work  was  finished  on  December  29. 

The  plant  was  then  put  in  order  for  removal  to  New  Orleans,  and  was  taken  there 
by  the  steamer  General  Newton  on  January  4. 

The  work  was  very  much  delayed  by  the  lack  of  barges  to  tnvnspoit  the  willows 
and  rock,  as  a  number  of  the  barges  of  this  plant  were  necessarily  in  use  on  other 
works.  With  the  whole  plant  and  a  sufficient  supply  of  material  on  hand  the  work 
could  have  been  done  in  less  than  one-half  the  time.  These  delays  increased  the  cost 
of  the  work. 

During  the  progress  of  this  work  I  designed  and  constructed  a  mat  jack  for  com- 
pressing mattresses  and  cribs  which  does  better  work  than  by  the  old  method  and 
saves  much  time  and  expense. 

The  cost  of  the  work  was  as  follows : 

Supervision $1, 387. 15 

Construction 25, 866. 81 

Care  of  plant 1, 550. 56 

Repair  of  plant 265. 16 

New  plant 806, 43 

Total  cost  of  work 29, 876. 09 

Cost  of  grading  and  paving  river  bank  above  edge  of  raattrcisos  for  the 

three  new  spurs *>. $3, 855. 60 

Cost  of  submerged  portion  of  spurs  per  cubic  foot .42 

The  amount  of  rock  used,  3,610  tons.    Amount  of  willows  used,  3,120  cords. 
At  the  close  of  the#work  there  was  left  on  hand  available  for  construction : 

Yellow-pine  lumber feet. .  17, 800 

Willow  brush cords. .        350 

Galvanized  iron  wire pounds. .     1, 000 

Rock tons . .     3, 465 

Iron  spikes kegs. .  22^ 

Very  respectfully,  vour  obedient  servant, 

\V.  G.  Pkick, 
Amtitani  Knyiiwfr* 
Xileut.  John  Millis, 

Corps  of  EngineerSj  U^  6\  Ji% 
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COMMSRCIAL  STATISTICS. 


As  navigable  coDneotion  between  the  MiMissippi  and  Bay  on  Plaquemine  has  not 
yet  been  reestablished  the  commerce  which  the  work  of  bank  protection  at  the  head 
of  the  bayou  is  designed  to  promote  does  not  exist.  The  following  statistics  refer 
only  to  the  Mississippi  River  commerce  at  Plaquemine. 

A  comparison  is  made  of  the  commerce  for  the  years  1S91  and  1892 : 


Nnmlier  of  stMunboats  in  trarV* 

Number  of  times  arrived 

Kumber  of  times  deiMurtcfl 

Number  of  bftrges 

Total  cargo  received tons 

Total  Talne  of  same 

Total  cargo  shipped tons 

Total  valne  of  same 

Total  cargo  received  and  shipped tuns 

Total  valiio  of  »huw 


1891. 

60 

453 

388 

52 

61, 110 

$819, 176 

57,899 

$596,899 

119.009 

$1,416,075 

1892. 


53 

428 

402 

66 

82, 214 

$1,023,243 

45,234 

$833,479 

127.448 

$1,856,722 


T2, 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION  IN  MISSISSIPPI  RIVER  BELOW  NEW  ORLEANS,  LOU- 
ISIANA. 


Complaint  was  received  from  pilots  of  the  wretik  of  an  old  dry  dock 
lying  in  the  river  off  Point  Celeste,  about  42  miles  below  New  Orleans. 
By  direction  of  the  Chief  of  Engineers,  U.  S.  Army,  an  examination 
was  made,  and  it  was  recommended  that  the  wreck  be  destroyed  by 
dynamite  on  hand,  without  extra  expense.  This  recommendation  hav- 
ing been  approved,  the  wreck  was  blown  up  during  the  low- water  sea- 
son. 

There  is  now  a  depth  of  30  feet  or  more  at  low  water  over  most  of 
the  wreck,  and  the  least  depth  is  23  f«ftt.  The  wreck  is  no  longer  an 
obstruction  to  navigation. 
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APPENDIX  U. 


IMPEOVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  TEXJts. 


BEPOBT  OF  MAJOR  CHAS,  J,  ALLEN,  CORPS  OF  ENOINEERS.  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1892,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Entrance  to  GalveBton  Harbor,  Texas. 

2.  Ship  channel  in  Galveston  Bay,  Texas. 

3.  Trinity  River,  Texas. 


4.  Cedar  Bayon,  Texas. 

5.  Buffalo  Bayon,  Texas. 

6.  Harbor  at  Brazos  Santiago,  Texas. 


EXAMINATIONS  AND  SURVEY. 

7.  BrazoA  River,  Texas,  from  its  mouth  to  I  8.  West     Galveston    Bay,   Texas,   from 
Waco.  Cliristmas  Point. 


XJnited  States  Engineer  Oppicb, 

Oalvestoriy  Texasj  July  7, 1892. 

General:  I  have  the  honor  to  transmit  herewith  the  annual  reports 
for  the  works  under  my  charge  for  the  fiscal  year  ending  June  30, 1892. 
Very  respectfully,  your  obedient  servant, 

Ghas.  J.  Allen, 
Major  J  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A. 


U  I. 

improvement  of  entrance  to  GALVESTON  HARBOR,  TEXAS. 

The  project  for  this  improvement  was  adopted  in  1874,  and  modified 
in  1880,  and  again  modified  in  1886,  the  object  being  to  deepen  the 
channel  so  as  to  admit  of  sea-going  vessels  of  the  deepest  draft  enter- 
ing the  harbor. 

The  projects  of  1874  and  1881  contemplated  construction  of  two  jetties 
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to  extend  into  the  Gulf  of  Mexico  to  concentrate  ebb  flow  upon  the 
outer  bar  in  the  Gulf  and  also  to  effect  deepening  on  the  inner  bar  at 
the  entrance  to  Galveston  Channel.  These  jetties  to  have  their  origins, 
respectively,  at  Bolivar  Point  and  Fort  Point. 

More  or  less  woi- k  was  done  under  those  projects.  Under  that  of 
1881  a  jetty  was  built  from  Fort  Point  to  the  crest  of  the  outer  bar, 
but  it  was  not  fully  completed. 

The  project  of  1886  (that  now  in  progress  of  ex^ution)  also  consist43 
in  construction  of  jetties  to  extend  into  the  Gulf,  one,  the  south  jetty, 
starting  from  the  east  end  of  Galveston  Island,  and  the  other,  the 
north  jetty,  to  •  start  from  Bolivar  Point,  opposite.  Or,  to  be  more 
exact,  the  south  jetty  was  to  start  from  Fort  Point,  but  in  1888  it  was 
decided  to  connect  the  inner  end  of  that  jetty  with  the  relatively  high 
ground  upon  which  the  city  of  Galveston  is  built  by  a  stone  dike 
known  as  the  shore  branch. 

The  jetties  are  to  be  of  rock,  to  be  built  to  an  elevation  of  5  feet 
above  mean  low  tide,  and  to  extend,  if  necessary,  to  the  contour  of  30- 
foot  depth  in  the  Gulf,  their  sea  ends  to  be  7,000  feet  apart,  the  action 
of  the  jetties  to  be  supplemented,  if  need  be,  by  dredging,  the  south 
jetty  to  follow  the  line  of  the  jetty  of  1881. 

The  natural  depth  upon  the  outer  bar  was  12  feet,  and  that  upon  the 
inner  bar  13  feet  at  mean  low  tide.  The  general  plan  of  the  work  is 
shown  upon  the  accompanying  map. 

At  the  close  of  the  fiscal  year  ending  June  30, 1890,  there  had  been 
constructed  19,200  linear  feet  of  south  jetty,  of  which  1,200  feet  were 
incomplete.  The  railway  trestle  had  been  extended  428  feet  beyond 
the  rock  work.  The  railway  is  used  for  transi)orting  material  to  be 
deposited  in  the  jetty.  The  contract  under  which  the  work  for  the  fiscal 
year  ending  June  30, 1890,  was  done,  expired  August  30, 1890,  at  which 
date  there  were  19,400  linear  feet  of  jetty  completed,  150  linear  feet  of 
incomplete  jetty,  and  beyond  that  318  linear  feet  of  trestle  and  track. 
The  shore  branch  is  included  in  the  foregoing. 

Congress,  by  act  approved  September  19,  1890,  appropriated  as 
follows: 

Improving  entrance  to  Galveston  Harbor,  Texas :  Continuing  improyemenlL  five 
hundred  thousand  dollars :  Provided,  That  contracts  may  be  en  tered  into  by  the  Secre- 
tary of  War  for  such  materials  and  work  as  may  be  necessary  to  carry  out  the  plan 
contained  in  the  report  of  the  Chief  of  Engineers  for  eighteen  hundred  and  eignty- 
six  for  the  improvement  of  that  harbor,  to  be  paid  for  as  appropriations  may  from 
time  to  time  be  made  by  law. 

Proposals,  to  be  opened  December  27, 1890,  for  performing  work  in 
accordance  with  that  act  were  invited  by  public  advertisement  of  60 
days. 

At  the  opening  of  proposals  the  lowest  bid,  that  of  John  H.  Mooney 
and  Augustine  M.  jS^ewton,  of  New  York,  was  accepted  for  constructing 
railway,  including  trestle,  and  for  furnishing  sandstone  riprap  and 
granite  blocks  in  place.  Mooney  &  Kewton  failed  to  enter  into  the 
required  contract  and,  in  consequence,  the  work  was  readvertised  Feb- 
ruary 28,  under  the  same  specifications  as  before,  proposals  to  be  opened 
March  30.  The  contract  for  constructing  railway,  including  trestle,  and 
furnishing  sandstone  riprap  and  granite  blocks  in  place  was  awarded  to 
O'Connor,  Laing  &  Smoot,  of  Dallas,  Tex.,  they  being  the  lowest  bidders 
for  the  aggregate  of  the  three  items. 

This  contract  was  approved  June  2, 1891. 

Congress,  by  act  approved  March  3, 1891  {sundry  civil  bill),  further 
appropriated  the  sum  of  $600,000  for  continuing  the  improvement. 
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O'Connor,  Laing  &  Snioot  commenced  constrnction  work  on  the 
south  jetty  under  their  contract  Aug:u8t  1,  1891,  having?  previously  re- 
paired the  track  and  trestle. 

Owing,  to  considerable  extent^  to  difSculty  in  getting  sand  rock  for 
riprap  of  the  least  weight  per  sohd  cubic  foot  required  by  the  8i)ecifica- 
tions,  their  progress  was  not  as  rapid  as  had  been  expected.  On  the 
18th  of  February,  last,  supplementary  articles  of  agreement  were  ap- 
proved by  which  the  least  weight  of  sandstone  for  riprap  was  reduced 
10  pounds  and  the  price  per  ton  reduced  10  cents.  The  delivery  of 
material  then  advanced  more  rapidly,  though  the  work  was  retarded  in 
March,  April,  May,  and  June  by  the  stormy  weather. 

According  to  the  specifications,  the  contractors  were  to  push  their 
work  in  such  manner  as  to  earn  the  $500,000  appropriated  by  the  act 
of  September  19, 1890  (less  the  amount  necessary  for  engineering  and 
contingent  expenses),by  February 2, 1892,  and  thereafter,  their  earnings 
were  to  be  at  a  rate  of  not  less  than  one  million  of  dollars  a  year. 

Pending  decision  upon  their  application  for  a  modification  in  sand- 
stone specifications,  they  were  granted  an  extension  of  time  to  March 
2  in  which  to  earn  the  appropriation  of  1890,  and  in  consequence  of  un- 
favorable weather  several  other  extensions  of  time  were  granted  them, 
the  last  one  expiring  June  21.  At  that  date  they  earned  the  said  appro- 
priation. 

Since  commencing  construction  work  on  the  south  jetty,  the  con- 
tractors have  accomplished  the  following: 

Linear  feet  of  completed  jetty 4, 600 

Linear  feet  of  jetty  built  to  average  height  of  one-half  foot  above  mean  low 

tide 2,200 

Linear  feet  of  jetty  built  to  average  height  of  3  feet  above  foundation 723 

Total  of  complete  and  incomplete  jetty  bnilt  during  the  fiscal  year  end- 
ing June  30,  1892 7,523 

The  total  length  of  south  jetty  constructed  since  work  began  upon  it 
in  1887  is  (shore  branch  included) : 

Linear  feet  of  completed  jetty 24, 000 

Linear  feet  of  incomplete  jetty v 2, 923 

Total  number  of  feet  comiilete  and  ineom])lete 26, 923 

The  sea  end  of  the  work  is  now  within  5,400  of  the  outer  12-foot  con- 
tour, or  outer  crest  of  the  bar. 

In  May  and  June  last,  the  usual  annual  survey  was  made  of  the  bar 
and  its  channel,  and  of  the  harbor  generally,  to  include  Bolivar  Gorge 
and  the  Galveston  Channel  as  far  as  the  foot  of  Forty-fifth  street.  The 
soundings  show  a  depth  of  13J  feet  at  mean  low  tide  in  the  outer-bar 
channel,  and  a  depth  of  21  ibet  where  the  inner  bar  was. 

The  outer-bar  channel  has  increased  slightly  in  width  and  the  distance 
between  the  inner  and  outer  12-foot  contours  of  the  outer  bar  has  de- 
creased about  700  feet  at  a  point  about  5,000  feet  north  of  the  line  of 
the  south  jetty.  The  shoal  north  of  the  jetty  between  Fort  Point  Light- 
house and  Station  190  has  less  water  on  its  crest  than  it  had  in  1891, 
and  the  accretion  of  sand  between  the  south  jetty  and  Galveston  Island 
has  enlarged.  These  constitute  the  principal  changes  in  positions  of 
contours  during  the  pavSt  year,  as  may  be  seen  from  inspection  of  the 
map  herewith. 

The  soundings  are  reduced  to  the  plane  of  mean  low  tide,  which  is  the 
plane  to  which  soundings  of  previous  surveys  have  been  reduced.    It 
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is  also  the  plaBe  to  which  soundings  for  charts  of  the  U.  S.  Coa«t  Sur- 
vey are  reduced. 

On  July  4  and  5, 1891,  this  locality  was  visited  by  a  severe  storm 
which  displaced  a  number  of  the  track  timbers  and  also  a  compara- 
tively small  quantity  of  riprap,  as  well  as  some  2  to  3-ton  blocks  of 
stone  from  the  jetty.  The  timbers  and  blocks  displaced  were  mostly 
at  the  sea  en4^  of  the  unfinished  work,  and  the  riprap  displaced  was 
mostly  along  the  shore  branch  and  at  the  junction  of  the,  jetty  with 
Fort  Point.  The  timbers — some  of  which  had  been  piled  up  on  the 
outer  end  of  the  jetty,  they  having  been  removed  from  piles  that  had. 
been  acted  upon  by  the  teredo — ^were  recovered,  with  the  exception  of 
about  half  a  dozen  pieces,  and  none  of  the  stone  was  lost.  The  jetty 
withstood  the  storm  satisfactorily. 

An  account  of  this  storm  was  rendered  to  the  Department,  July  23, 
1891. 

The  tide-gauge  houses  on  the  outer  bar  and  in  Bolivar  Gorge  were 
destroyed  by  that  storm.  They  have  since  been  replaced  by  more  sub- 
stantial structures,  for  an  account  of  which,  as  well  as  of  tidal  data, 
reference  is  made  to  the  report,  herewith,  of  First  Lieut.  William  O. 
Langfitt,  Corps  of  Engineers. 

For  an  account,  in  detail,  of  the  work  done  by  the  contractors,  and 
also  of  the  survey  of  the  harbor  in  May  and  June,  last,  please  see  the 
appended  report  of  Mr.  E.  M.  Hartrick,  assistant  engineer. 

For  the  statement  of  shipments  from  Galveston,  contained  in  the 
table  of  commercial  statistics  for  the  year  ending  June  30, 1892,  accom- 
panying this  report,  I  am  indebted  to  Mr.  Julius  Eunge,  president  of 
the  Galveston  Cotton  Exchange.  For  the  number,  character,  and  ton- 
nage of  vessels  entered  and  cleared  for  the  same  period,  acknowledge- 
ment is  due  Mr.  K  W.  Cuney,  collector  of  the  port.  The  statistics  for 
this  work  and  others  in  charge  of  this  office  were  compiled  by  Mr.  Elliott 
Jones,  chief  clerk. 

The  comparative  tables  of  statistics  herewith,  to  which  attention  is 
invited,  show  that  the  shipments  of  cotton  have  increased  from  1,114,133 
bales  or  268,638  tons  in  1891,  to  1,237,937  bales  or  287,377  tons  in  1892, 
and  that  the  total  tonnage  of  vessels  entered  and  cleared  has  increased 
from  1,073,920  tons  in  1891  to  1,134,326  tons  in  1892,  a  net  increase  of 
60,406  tons. 

Total  expended  on  the  improvement  under  aU  projects  to  Jane  30, 

1891,  inclusive $2,273,920.90 

Expended  on  the  present  project  to  Jnne  30, 1891 796, 017. 88 

Expended  on  present  project  to  June  30, 1892 1, 234, 940. 61 

The  balance  of  funds  available  will  be  applied  to  continuing  the  exten- 
sion of  the  south  jefcty. 

The  sum  of  $1,000,000  can  be  profitably  expended  during  the  fiscal 
year  ending  June  30, 1894,  most,  if  not  all  of  it,  to  be  applied  to  con- 
struction of  the  projected  north  jetty. 

Originally  estimated  cost  of  the  work  as  revised  in  1886 $8, 478, 000. 00 

Aggregate  amount  appropriated  to  July  1, 1892 3, 378, 000. 00 

Total  amount  expended 2,712,843.53 

In  addition  to  this  there  was  expended  the  sum  of  $100,000  subscribed 
by  the  city  of  Galveston  in  1883. 

The  work  is  located  in  the  collection  district  of  Galveston.  The  near- 
est light-houses  are  at  Bolivar  Point  and  Fort  Point  at  the  entrance  to 
Galveston  Bay. 

The  amount  of  revenue  collected  at  the  port  of  Galveston  for  the  fis- 
cal year  ending  June  30, 1892,  was  $161,052.48. 
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Abstract  of  appropriations  made  hy  Congress  for  improving  harbor  at  Galvesfonf  Tex. 

By  act  approved — 

July  11, 1870 *$25,000 

March  3, 1871 *20,00a 

June  10, 1872 •81,000 

June  23, 1874 60,000 

March  8,1875 150,000 

August  14,  1876 142,000 

June  7,  1878 75,000 

June  18, 1878 .' 50,000 

March  3, 1879 100,000 

June  14, 1880 175,000 

March  3,1881 250,000 

March  4,1882 100,000 

By  aotpassed  August  2,  1882 ' 300,000 

By  act  approved  AugUBt  5,  1886 300,000 

By  act  of  August  11, 1888 •. 500,000 

By  act  approved  September  19,  1890 500,000 

By  act  approved  March  3, 1891 600,000 

Total 3,878,000 

Money  statement 

July  1,1891,  balance  unexpended $1,104,079.10 

June  30,  1892,  amount  expended  during  fiscal  year 438, 922. 63 

July  1, 1892,  balance  unexpended 665,156.47 

July  1,  1892,  outstanding  liabilities $19,838.72 

July  1,  1892,  amount  covered  by  uncompleted  contracts. .  .f  618, 207. 64 

638, 046. 36 


July  1,  1892,  balance  avaOable 27,110.11 

Amount  appropriated  by  act  approved  August  5,  1892 450, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 477, 110. 11 


r  Amount  (estimated)  required  for  completion  of  existing  project 4, 650, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

<      30,1894 1,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river 
and  harbor  acts  of  1866  and  1867. 


report  of  first  lieutenant  william  c.  i-angfitt,  corps  of  engineers. 

United  States  Engineer  Office, 

Galveston,  Tex.,  June  SO,  189S, 

Major  :  I  have  the  honor  to  submit  the  following  short  progress  report  on  the 
tidal  observations  for  the  fiscal  year  ending  June  30,  1892. 

On  July  4-5,  1891,  just  after  the  close  of  the  last  fiscal  year,  a  severe  storm  occurred 
which  destroyed  the  tide-gauge  house  in  the  Gorge  and  the  one  on  the  Bar,  thus 
leaving  only  the  Government  Wharf  gauge  in  operation.  This  fact  has  prevented 
me  from  making  the  developments  of  the  tidal  data  indicated  in  my  last  report  as 
desirable.  I  refer  more  particularly  to  those  bearing  on  the  tidal  prism,  slopes,  veloc- 
ities, and,  generally,  all  those  data  which  would  naturally  be  sought  for  in  a  study 
of  a  tidal  harbor. 

There  have  been  submitted  to  you  during  the  year  a  number  of  tables  regarding 
tidal  slopes,  but  it  is  not  thought  desirable  to  insert  these  here  in  their  present  state, 
incomplete  from  want  of  sufficient  extension. 

*  These  appropriations  were  mostly  expended  in  small  dredging  operations  prior  to 
the  adoption  of  the  project  of  1874. 

t  Balance  of  the  appropriations  of  September  19, 1890,  and  March  3,  1891,  availa- 
ble for  disbursement  under  present  contract. 
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Some  Btndy  hiis  been  f^iven  to  tlie  points  raised  in  my  last  report  from  Table  6  on, 
and,  BO  far  as  it  has  gone,  it  has  been  confirmatory  of  wliat  has  been  there  said. 

Table  4,  of  my  report  of  last  year,  has  been  revised  to  inclnde  the  results  from  all 
the  record  obtained,  before  their  stoppage,  from  the  Bar,  Gorge,  Hannas  Reef,  Red 
Fish  Sonth,  and  Red  Fish  North  gauges ;  also  the  figures  for  the  Goyernment  Wharf 

fau^e  have  been  revised  to  include  record  obtained  to  December  31,  1891.  There 
aving  been  no  additional  record  obtained  from  the  other  eauges,  viz,  Rollover, 
Morgan  Point,  and  Round  Point,  the  values  for  them  given  in  Table  4  have  not  been 
changed  but  are  reproduced  as  there  given. 

The  quantities  g^iyen  in  the  table  are  the  heights  of  the  mean  high  and  low  water 
planes  referred  to  the  plane  of  reference  and  tlie  mean  fluctuations  for  the  various 
classes  of  tide  <see  last  report)  and  mean  of  all  tides  for  the  various  gauges. 


Mean  planet  of  high  and  low  water  and 

mean  fluctuation. 

G.  B.  T. 

I.D.T. 

S.D.T. 

M.  T. 

Name  of 
gauge. 

Mean 

high 

water. 

Mean 

low 

water. 

Mean 

flnctu- 

ation. 

Mean 
high- 
water. 

Mean 

low 

water. 

Mean 
fluctu- 
ation. 

Mean 

high 

water. 

Mean 

low. 

water. 

Mean 

fluctiT- 

ation. 

Mean 

high 

water. 

Mean 

low 

water. 

Mean 

fluctu- 
ation. 

Bar 

Fest. 
+2.09 
+1.98 

+1.68 
+1.87 

+1.55 
+1.«5 

+1.46 
+1.29 
+].•? 

Faet. 

—0.67 
-0.29 

+0.07 
+0.18 

+0.39 
+0.11 

+0.67 
+0.47 
+0.50 

Feet. 
2.76 
2.27 

1.61 
1.49 

1.16 
1.54 

0.79 
0.82 
0.87 

FeeL 

+1.82 
+1.81 

+1.64 
+1.51 

+1.45 
+L53 

+1.36 
+1.25 
+1.36 

Feet. 
-0.28 
—0.04 

+0.34 
+0.29 

+0.51 
+0.28 

+0.71 
+0.50 
+0.62 

Feet. 
2.10 
1.85 

1.20 
1.22 

0.94 
1.25 

0.65 
0.66 
0.74 

FeeL 

+1.66 

+1.67 

+L38 
+1.40 

+1.34 
+1.39 

+1.25 
+1.10 
+1.23 

Feet. 
+0.34 
+0.58 

+0.72 
+0. 73 

+0.89 
+0.54 

+0.94 
+0.69 
+0.79 

Feet 
1.22 
0.99 

0.66 
0.67 

0.46 
0.85 

0.31 
0.41 
0.44 

FeH. 
+1.82 
+1.76 

+1.63 
+1.62 

+1.45 
+1.61 

+1.37 
+1.21 
+1.81 

Feet. 
-0.20 
+0.07 

+0.41 
+0.42 

+0.60 
+0.34 

+0.76 
+0.61 
+0.66 

Feet. 
2.04 

<iorge 

Govemmeut 

Wbarf 

Hannas  Keef. 
K  e  d  F  i  s  h 

Sonth 

Rollover 

RedFiab 

North 

Morgan  Point 
Ronnd  Point. 

1.00 

1.12 
LIO 

0.86 
L17 

0.61 
0.60 
0.66 

The  preliminary  statement  of  record  available  from  each  gauge  is  here  given  re 
vised  to  include  records  use<l  in  the  revision  of  this  table  as  stated  above. 

Bound  Point. — From  May,  1887,  to  March,  1890,  of  which  about  15  months'  record  is 
lost. 

Morgan  Point, — From  May,  1887,  to  March,  18d0,  of  which  about  8  months'  record  is 
lost. 

Rollover, — From  May,  1887,  to  December,  1890,  of  which  about  14  months'  record  is 
lost. 

Bed  Fish  North, — From  July,  1889,  to  June,  1891,  of  which  about  6i  months'  record 
is  lost. 

Bed  Fish  South. — From  July,  1889,  to  June,  1891,  of  which  about  7  months'  record 
is  lost. 

Hanna  Beef. — From  July,  1889,  to  June,  1891,  of  which  about  4  months'  record  is 
lost. 

Government  Wharf, — From  May,  1887,  to  December,  1891,  of  which  about  5  months' 
record  is  lost. 

Gorge. — From  July,  1889,  to  June,  1891,  of  which  about  5^  months'  record  is  lost. 

Bar, — From  April,  1888,  to  June,  1891,  of  which  about  22  months'  record  is  lost. 

On  April  11, 1892,  by  your  direction,  1  hired  a  schooner  and  crew  of  men  for  the 
purpose  of  reerectiug  the  Gorge  and  Bar  tide-gauge  houses.  Owing  to  the  unpre- 
cedented continuance  of  strong  northeasterly,  easterly,  and  southeasterly  winds, 
causing  such  heavy  seas  as  to  prevent  work,  this  operation  was  not  finally  com- 
pletetl  until  June  9,  1892.  Of  the  total  number  of  days,  on  but  ninet<een  were  the 
schooner  and  crew  employed  at  the  site  of  the  houses,  the  remainder  of  the  time 
the  sea  being  too  rough,  and  even  on  many  of  these  nineteen  the  water  was  so  rough 
that  work  was  slow  and  difficult. 

As  the  destruction  of  the  former  structures  seemed  to  indicate  that  much  stronger 
ones  were  needed,  as  both  of  them  vibrated  considerably  under  strong  winds  and 
seas,  in  designing  the  new  ones  these  points  were  kept  in  mind.  Both  houses  are 
practically  8  feet  square.  The  Gorge  house  is  supported  on  eight  8  by  8  inch 
square,  coppered,  wooden  piles  drawn  together  two  and  two  to  clasp  a  square  8  by 
8  inch  timber  forming  the  comer  posts  of  the  house.  The  Bar  house  is  supported 
on  four  solid  iron  piles  6  inches  in  diameter  from  about  2  feet  above  low  water  to 
their  lower  ends  and  4  inches  in  diameter  above.  They  were  driven  about  12  feet 
apart  at  the  comers  of  a  square  and  then  inclined  by  moans  of  a  pump  until  their 
heads  formed  the  comers  of  a  square  about  7  feet  on  a  side.  The  piles  are  provided 
with  two  tiers  of  horizontal  and  diagonal  bracing. 
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In  onlrr  that  full  utility  may  Im*  iikhIo  of  the  record  ohtained  from  these  n^iiges 
ihv.  clevjition  of  thrir  z**ro8  shonlil  bt'  iletrrmiuod  by  precise  levels. 
VeryT<'spectfiilly,  your  obedient  servant, 

Wm.  C.  Langfut, 
First  Lieutenant,  Corps  of  EngineerB, 
Maj.  Chas.  J.  Ali.kn, 

Corps  of  Engineers, 


report  of  mr.  e.  m.  hartrick,  assistant  engineer. 

United  States  Engineer  Opfice, 

Galveston,  Tex.,  June  SO,  1899, 

Sir:  I  have  the  honor  to  sabmit  the  following  report  of  operations  for  improving 
Galveston  Harbor,  Texas,  during  the  fiscal  year  ending  June  30,  1892. 

Condition  of  tcork  at  beginning  of  fiscal  year. — At  the  beginning  of  the  fiscal  year 
the  contractors,  Messrs.  O'Connor,  Laing  <&  Smoot,  were  employed  in  rembving  rails 
and  stringers  and  securing  everything  of  value  in  connection  with  the  trestle  and 
track  that  had  been  extended  ia  advance  to  complete  the  contract  of  Messrs.  A.  M. 
Shannon  &  Co. 

The  piles  of  this  trestle  had  heen  over  a  year  exposed  to  the  ravages  of  the  Tei'edo 
navalis,  and  were  bo  badly  honeycombed  that  they  were  no  longer  of  any  use  as  a 
bearing  pile,  audit  was  a  cause  of  great  satisfaction  that  most  of  the  strin^rs  and 
rails  had  been  secured  before  the  storm  of  July  4  and  5,  1891. 

Caiualiies. — The  storm  of  July  4  and  5,  1891,  developed  in  West  Gnlf,  attaining  at 
Galveston  two  maximum  velocities,  one  44  miles  per  hour  from  theNE.  at  6:50  a.  m, 
on  July  5,  and  one  60  miles  per  hour  from  the  bE.  at  6:05  p.  m.  of  the  same  day. 
There  were  two  maximum  tides  on  the  5th,  one  at  8:00  a.  m.,  when  it  reached  4.65 
feet  above  M.  L.  T.,  and  one  at  9:50  p.  m.,  when  it  registered  3.95  feet  by  the  auto- 
matic tide  gauge  at  Government  Wharf.  The  damage  to  the  jetty  was  slight;  the 
shore  branch  settling  in  places  where  the  covering  of  riprap  was  thin  and  base 
narrow.  This  tendency  to  scour  and  settle  has  been  counteracted  by  strengthening 
the  jetty  with  an  apron  of  small  riprap  placed  at  the  toe  of  the  side  slopes,  where 
the  jetty  is  only  a  few  feet  high.  A  survey  of  the  bar  proper  was  made  immediately 
after  the  storm  and  compared  with  last  annual  survey,  but  no  marked  change  could 
he  detected.  A  more  detailed  description  of  the  storm  and  its  effect  can  be  found 
in  my  report  with  accom]>anying  charts  and  tables  of  July  22,  1891. 

The  usual  equinoctial  disturbances  occurred  in  September,  1891,  and  March,  1892, 
with  a  continuance  through  the  months  of  April  and  May  and  the  end  of  June,  fresh 
gales,  rough  seas,  and  high  tides  more  or  less  retarding  progress,  but  with  no  dam- 
age to  the  work. 

General  jtrogress. — The  contractors  during  the  month  of  July  were  engaged  over- 
hauling and  repairing  trestle  and  track,  laying  rails  for  switch  to  track  scnlcs  and 
yard,  and  delivered  the  first  stone  of  the  contract  on  the  last  day  of  the  month.  On 
the  27th  of  August  the  first  pile  was  driven  for  an  advance  at  the  front.  The  stone 
received  before  this  date  and  to  the  end  of  August  was  used  ia  repair  of  shore  branch 
and  other  places,  the  actual  work  at  the  front  commencing  September,  1891. 

On  September  17,  1891,  the  delivery  of  stone  was  discontinued,  as  that  presented 
was  not  up  to  the  specifications.  This  same  month  the  Government  track  scales, 
with  special  foundation,  was  completed  and  put  in  active  use. 

The  delivery  of  acceptable  sandstone  riprap  recommenced  on  the  26th  of  October, 
1891,  and  the  first  granite  block  was  received  on  the  30tli  of  the  same  month,  but  it 
was  not  until  the  11th  of  April,  1892,  that  the  contractors  brought  on  the  work  a 
derrick  capable  of  handling  block  from  5  to  10  tons,  and  then  not  of  sufficient  cax)ac- 
ity  to  overtake  and  keep  up  with  the  work  as  it  advanced. 

Inspection  and  examination  of  quarries, — ^The  first  stone  delivered  was  from  Ledbet- 
ter  (No.  1),  on  the  Houston  and  Texas  Central  Railway.  This  quarry  not  furnishing 
the  quantity,  a  second  was  opened  a  few  miles  from  the  first  (No.  2),  but  had  to  be 
abandoned,  as  it  did  not  come  up  to  weight.  The  contractors  then  moved  their  plant 
to  Quan-y  Station  on  the  Gulf,  Colorado  and  Santa  Y6  Railway,  but  early  in  Novem- 
ber thoy  began  claiming  inability  to  procure  the  sandstone  riprap  of  the  desired 
weight  and  in  suflicient  quantities  for  the  work.  Their  statement  being  submitted 
in  writing,  a  careful  examination  was  undertaken,  and  the  report  made  on  the  23d  of 
December,  1891,  by  First  Lieut.  W.  C.  Langfitt,  Corps  of  Engineers,  U.  8.  Army,  and 
myself. 

General  inspection, — On  the  arrival  of  the  stone  in  the  contractors'  yard  at  Fort 
Point  it  is  inspected  as  to  its  hardness,  toughness,  weight,  and  durability.  The 
hardness  and  toughness  is  determined  by  the  hammer,  the  weight  by  specific  gravity, 
viz,  immersing  a  large  sample  of  stone  of  kno^ni  weight  dry  in  a  tank  filled  with 
water,  then  catching  and  weighing  the  displacetl  wHtf*r  and  reweighing  the  sample 
wet,  the  amount  of  water  imbibed  by  the  sami>lc  is  also  noted;  using  the  specific 
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^avi^y  data  and  tbe  stone's  general  appearance  dnrability  is  determined,  supple- 
mented by  immersing  samples  in  sea- water  and  carefully  noting  diMtintej^ration  or 
change  of  any  kind.  The  stone  was  also  subjected  to  **  M.  Brard's  method"  of  test- 
ing. 

Quarriea  and  per  cent  of  aicne  received, — ^Thb  sandstone  riprap  came  in  general  from 
Ledbetter  Station,  on  the  Houston  and  Texas  Central  Railway,  and  Quarry  Station, 
on  the  Gulf,  Colorado  and  Santa  Pe  Railway,  with  a  few  tons  from  Heber  stone 
quarry  shipped  through  Clay  Station,  on  the  Montgomery  branch  of  the  Gulf,  Colo- 
rado and  Santa  Pe  Railway.  The  granite  came  from  Granite  Mountain,  on  the 
Austin  and  Norttiwestem,  controlled  by  the  Houston  and  Texas  Central  Railway. 

Three  quarries  were  opened  at  Ledbetter,  known  as  Ledbetter  No.  1,  which  sent 
7i  per  cent  of  sandstone  riprap  received;  Ledbetter  No.  2  (Krnzer)  sent  28i  per 
cent;  and  Ledbetter  No.  3  (vVoIf  Hill)  sent  7  per  cent;  Quarry  Station  sent  53^  i>er 
cent ;  and  Clay  Station  4i  per  cent.    Granite  Mountain  had  no  competition. 

General  conetruction, — ^The  general  construction  has  been  modified  from  time  to 
time,  as  the  exigency  of  the  work  demanded,  but  in  general  it  has  been  carried  on 
as  follows:  The  trestle  is  driven  from  600  to  800  feet  in  advance  over  the  old  mat- 
tress work  and  the  caps,  stringers,  and  rails  properly  secured  by  straps,  bolte,  and 
spikes.  Then  large  sandstone  riprap  is  unloaded  on  each  side  of  tne  track  to  a 
height  of  about  three  feet  from  the  bottom.  In  the  center  and  between  the  mounds 
tiius  formed  there  is  unloaded  small  sandstone  riprap  to  the  same  height  as  the 
monnd,^he  whole  forming  an  apron  about  three  feet  tnick  with  a  baae  of  about  20 
feet  on  top  of  the  old  mattress  work.  The  trestle  and  apron  are  continued  in  ad- 
vance, and  the  work  which  was  before  an  apron  is  now  brought  up  to  M.  L.  T.,  with 
large  riprap,  the  small  riprap  being  filled  in  as  before.  This  riprap  slope  is 
straightway  protected  with  granite  block  to  a  little  above  M.  L.  T.  A  bracing 
gang  then  comes  along  and  secures  the  bearing  piles  above  the  ravages  of  the  teredo 
navalis  by  a  system  of  bracing,. which  also  acts  as  an  anchor  and  underpinning. 
Then  the  crest  between  and  around  the  bents  and  under  the  bracing  and  underpin- 
ning is  filled  with  large  and  small  riprap  as  before.  Then,  over  this  riprap  crest  is 
laid  selected  granite  Inock  so  as  to  conform  as  nearly  as  possible  to  the  required 
cross-section.  The  spaces  between  the  blocks  are  then  filled  with  large  and  small 
riprap  properly  wedging  and  leveling  ojQT  the  crest,  the  whole  presenting  a  com- 
paratively smooth  and  even  surface  to  the  waves. 

In  placing  the  crest  block  and  rehandling  that  which  had  been  unloaded  by  ran- 
dom dumping  a  floating  derrick  has  been  employed  since  the  11th  of  April,  1892.  A 
proper  mechanical  appliance  for  handling  large  block  ha<l  been  promised  early  in 
September,  1891,  and  preparations  had  been  made  for  this  proposed  overhead  derrick 
by  allowing  the  contractors  to  increase  the  length  of  the  trestle  cap,  brace  and  un- 
derpin same  for  the  extra  load  the  pile  bents  would  be  required  to  carry.  This  over- 
head derrick  was  finally  abandonea  after  repeated  promises  of  its  arrival.  Its  non- 
arrivfij  prevented  the  placing  of  riprap  and  large  block  from  going  on  simultane- 
ously, and  various  methods  had  to  be  resorted  to  so  that  the  progress  of  the  work 
should  not  be  retarded;  but  the  incomplete  work  becoming  out  of  all  reasonable 
proportion  to  the  completed  the  contractors  were  required  to  finish  up  a  reasonable 
amount  of  the  work  before  being  allowed  to  carry  the  jetty  further  seaward.  By 
the  first  week  in  July  the  contractors  have  promised  to  have  the  necessary  plant, 
and  it  is  to  be  hoped  that  the  bar  will  be  reached  in  September,  1892. 

Advance  of  work  during  the  year  on  South  Jetty. — End  of  completed  work  June  30. 
1891,  Station  194.  End  of  work  June  30, 1892,  Station  269-f-23,  an  advance  of  7,523 
feet  of  which  4,600  is  5  feet  above  mean  low  tide,  2,200  feet  at,  and  a  little  above 
mean  low.  tide  with  723  feet  of  an  apron  3  feet  thick. 

Table  No.  1. — Showing  the  kind  and  amount  of  atone  used. 


Month. 


July 

August  ... 
September. 
Ootober  ... 
November 
December . 
January... 
February  . 

March 

April 

M*y 

June 

Total 


Cars. 


2 
238 
181 
127 
536 
776 
684 
1,350 
941 
934 
555 
372 


6,606 


Riprap. 


31.66 

4, 073. 32 

8, 124. 64 

1, 838. 04 

9.053,72 

11, 288. 56 

7,875.94 

16,556.46 

14.246.83 

15, 990. 07 

9,742.24 

6,627.64 


100.449.12 


Cars. 


8 
97 
214 
226 
516 
824 
520 
307 
833 


2,540 


Blocks. 


46.06 
1, 720. 03 
4, 737. 45 
4, 553. 42 
9,674.57 
7, 590. 09 
9,741.04 
6,804.37 
6,744.17 


50,617.20 


Total 
cars. 


2 

238 

181 

130 

633 

990 

910 

1,866 

1,266 

1,454 

862 

706 


9,886 
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Tablb  No.  2 — Showing  quantiHes  of  stone  used  and  eott  of  same  in  the  work,  and  other 
iteme  of  expense,  not  including  office  and  inspeetUm  eaepenses, 

0  to  79+64  (7,964  feet). 


Items. 

Tons. 

Cost. 

Tons, 
per  foot. 

Cost 
per  foot. 

Riprap 

3,067.30 

$7, 514. 89 

.89 

$0.94 

Blocks 

Railwiij       ... 

469.87 
283.93 

.06 

iKxtnw 

.04 

Total  ft>r  voar 

y,  u67.  :iO 
*  44, 259. 96 

6,268.69 
144,389.10 

.39 
*5.55 

1.04 

PlreTloas  exDeuclitureB 

18.13 

Grimd  total- 

162,657.79 

19.17 

• 

794-04  to  84  +  64  (500  feet). 


Kiprap.. 
Blocks.. 
Bailway 
Extras!. 


Total  for  year..... 
Previous  expenuituri-A. 


Grand  total •. 


*  5, 998. 81 


$2.1.50    . 
17.26  |. 


46.76 
16, 188. 32 


16,236.08 


*12.00 


1^.06 
.03 


.09 
32.37 


32.46 


84+04  to  05+64  (1,100  feet). 


Ri])rnp 

Blocks 

Rai  I  way 

$64.9^ 
37. 1'H 

$0.06 
.03 

Extras 

Tot.'tl  for  Yrtir 



102. 88 

.09 

Previoas  ex ueuilitiircH 

*U.  504.  51 

28, 924. 10 

*8.72 

26.80 

Gniiid  tot^il , 

29, 027. 07 

26.39 

05+64  to  107+64  (1,200  feet). 


Riprap  . 
BlockH.. 
Railwny 
Extras.. 


Total  for  yoar  ... 
Previous  expeuilituron. 


*13, 094.47 


Oiand  total. 


I 


$70.  KO 
41.45 


112.26 
41, 126. 47 


T 


41, 238. 72 


'10.92 


$0.06 
.03 


.09 
34.27 


84.36 


107+64  to  138+64  (3,100  feet). 


Kiprap . 
Blocks.. 
Railway 
Extras  r. 


Total  for  ypar  ... 
Prerious  expenilitures. 


Grand  total. 


$1H2. 90 
107.09 


'  '72,180.09 


289.09 
215, 978. 54 


*23. 28 


216, 268. 53 


Cubic  yurds. 


$0.06 
.03 


.09 
09.67 


09.76 
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Table  No.  2 — Showing  quantitiea  of  stone  used  and  cost  of  same  in  the  work,  and  other 

items  of  expense,  etc. — Continued. 

138+64  to  144+12  (548  feet). 


Items. 


iprap.. 
BlockB.. 
Bailway 
Extras.. 


Tons. 


Cost. 


Tons, 
per  foot 


Cost 
per  foot. 


$32.83 
1&92 


Total  for  year 

ProTious  erpenoitores 1^12, 567. 62 


51.25 
39.069.48 


*22.93 


Giand  total 


39,120.73 


$0.06 
.03 


.09 
71.29 


71.  ?8 


144+12  to  150  (588  feet). 


Riprap 

Blocks ; 

KiLilway 

$34.69 
20.28 

$0.06 
.03 

ExtrasT 

Total  for  vear 

54.97 
34,280.37 

09 

Previous  eznenuitiires  .  r . .  . . , .,.,,-  r , 

*12,740.e8 

•     *2i.67 

58  30 

Grand  total     .......  r ... 

34.335.34 

58.39 

150  to  160  (1,000  feet). 


KlDrai) 

f 

Blocks 

Railway 

$50.00 
34.55 

$0.06 
03 

SxtrasT 

Total  for  Tear 

93.55 

09 

Previous  expeuditares 

n9,623.31 

54,538.59 

*19.e2 

54.54 

Grand  total 

54.632.14 

54.63 

160  to  170  (1,000  feet). 


Rinran - 

Blocks 

RailWaVS     .        ......,-.,,,-   r.   , ,r        r T 

$59.00 
47.86 

$0.06 
.05 

Bxtras 

Total  for  vear 

106.86 
53, 709. 19 

.11 

Previona  exnenditures 

*i9,679.77 

*19.68 

53.70 

Grand  total r-, t 

53, 816. 05 

53.81 

170  to  180  (1,000  feet). 


Riprap.. 
Blocks . . 
Railway 
Extras.. 


$r>9. 00 

47.87 


Total  for  year 

Previous  expenditures *13,285.98 


Gnmd  total. 


108.87 
38,562.52 


88,669.39 


'13.28 


$0.06 
.05 


38.66 


38.67 


*  Cubic  yards. 


APPENDIX  V BEPOBT  OF  MAJOR  ALLEN. 


1533 


Table  No 


.  2 — Showing  quanHHes  of  aUme  used  and  ooat  of  aame  in  the  work,  and  other 

itema  ofeatpenae,  etc, — Continued. 


lao  to  190  (1,000  fe«t). 


Items. 


Riprap . . 
Blocka.. 
Bailway 
XxtTM.. 


Tons. 


387.70 


Coat 


1949.86 


Tods, 
per  foot. 


0.38 


Cost 
per  foot. 


10.95 


Total  for  year — 
Previoos  expenditures. 


Grand  total. 


59.00 
47.87 


887.70 
*14,490.87 


1,056.73 
40,860.80 


0.39 
*14.49 


41,917.53 


.06 
.05 


1.06 
40.86 


4L92 


Biprap.. 
Blocks . . 
Bailway 

Extras . . 


Total  for  year — 
Previous  expenditures. 


Grand  total 


Biprap. . 
Blooks . . 
Bailway 
Extras.. 


Total  for  year. 


Biprap. . 
Blocks . . 
Bailway 
Extras . . 


Total  for  year. 


190  to  200  <1,000  feet). 


11,386.14 
5,410.07 


16, 796. 21 
•8,531.53 


$27,761.67 

22, 992. 80 

2,737.68 

72.66 


53,564.81 
24,305.73 


77,870.54 


200  to  210  (1,000  feet). 


15, 517. 55 
8,698.60 


24, 216. 15 


$37,792.71 

36, 960. 06 

4, 422. 47 

87. 72 


79,271.96 


210  to  220  (1,000  feet). 


13, 774. 16 
8, 502. 71 


22, 276. 87 


220  to  230  (1,000  feet). 


11.89 
5.41 


16.80 
•21. 02 


15.52 
8.70 


24.22 


$33,474.09 

36. 136. 52 

4, 343. 36 

13.77 
8.50 

76.51 

74,030.48 

22.27 

$27.76 

22.09 

2.74 

.07 


58.56 
24.31 


77.87 


$37.79 

36.97 

4.42 

.09 


79.27 


$33.47 

36.14 

4.34 

.06 


74.08 


Biprap. . 
Blocks . . 
Bailway 
Extras.. 


Total  for  year. 


12,641.06 
8,351.00 


20,992.06 


$30,713.03 

35, 491. 7i 

4,340.00 

71.65 


70,616.42 


12.64 
8.35 


20.99 


$30.71 

35.49 

4.34 

.07 


70.61 


230  to  240  (1,000  feet). 


Biprap.. 
Blocks . . 
Bailway 
Extras.. 


Total  for  year. 


14. 224. 90 
8, 493. 19 


22, 718. 09 


$33,428.52 

36,  096. 06 

4,340.00 

70.56 


78,985.14 


•  Cable  yards. 


14.22 
8.49 


22.71 


$33.43 

36.09 

4.34 

.07 


7S.98 
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Table  No.  2 — Showing  quantities  of  stone  used  and  cost  of  same  in  the  work,  and  other  items 

ofexpensOy  etc, — Continued. 

*240  to  250  (1,000  feet). 


Tons. 


Bipnp... 
Blocks. . . 
Bailways 
Extrss... 


Tods. 


11,556.23 
4,558.55 


Total  for  year. 


16, 113. 78 


Cost. 

Ton^. 
per  foot. 

$27,184.37 

19,373.82 

4, 340. 00 

11.55 
4.56 

88.51 

50,086.70 

16.11 

Cost, 
per  foot. 

$27.18 

19.37 

4.34 

0.04 

50.93 


*250  to  260  (1,000  feet). 


Biprap.. 
Blocks. . 
Railway 
Extras.. 


12, 239. 22 
4, 791. 75 


Total  for  year. 


17,030.97 


$28, 762. 16 

20,364.94 

4,432.67 

12.25 
4.79 

32.67 

53,592.84 

17.03 

$28.76 

20.37 

4.43 

.03 


53.59 


* 260  to  260+23  (923  feet)  (723  feet  of  apron). 


Biprap. . 
Blocks . . 
Railway. 
Extras.. 


Total  for  year. 


5,655.86 
764.75 


6,420.61 


$13,291.27 

3,250.19 

8,836.58 

22.41 


20,400.45 


6.13 
.83 


6.96 


$14.40 

3.52 

4.16 

.02 


22.10 


Sections  starred  thus  (*)  are  complete  only  to  mean  low  tide  and  therefore  subject  to  rerision  for 
final  cost. 

Table  No.  3. — Synopsis  showing  average  cost  per  foot  between  the  following  stations, 

[Cost  per  foot  includes  railway  and  extras.] 


Stations. 


From       0      to  79+64. 

79+64  to   84+64. 

84+64  to   06-t-64. 

95+64  to  107+64. 

107+64  to  138+64. 

138+64  to  144+12. 

144+12  to  150 

160         tol60 

160         to  170 

170         to  180 

180         to  190 

190         to  200 

aOO         to210 

aiO         to  220 

220         to230 

230        to240 

*240        to250 

•250         to260 

*260         to  260+23. 


Distance. 


Feet. 

7,964 

500 

1,100 

1,200 

3,100 

548 

588 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

923 


This 
year 


Per  foot. 

$L04 

.00 

.00 

.00 

.00 

.00 

.00 

.09 

.11 

.11 

1.06 

68.56 

79.27 

74.03 

70.61 

78.98 

60.93 

53.59 

22.10 


To  date. 


Perfoot. 
$19. 17 
32.46 
26.39 
84.36 
69.76 
71.88 
58.89 
54.63 
53.81 
88.67 
4L92 
77.87 
T9.27 
74.03 
70.61 
73.93 
50.93 
53.59 
22.10 


Remarks. 


Shore  connection. 
Across  old  channel. 


Clay  core 
— ao  — 
do  .. .. 


Unfinished 

. ..  .do 

Unfluiahed    (723 
feet  of  apron.) , 


M 


I 


Sections  starred  thus  {*)  are  complete  only  to  mean  low  tide  and  therefore  snl^ect  to  revision  for 
final  cost. 

Annual  survey. — ^The  survey  was  commenced  in  May  and  fiuisbod  in  June,  1892; 
sufficient  field  notes  have  been  plotted  for  the  annual  conix)arative  chart;  the  large 
chart  will  be  forwarded  as  soon  as  possible. 

By  comparing  the  chart  with  that  of  last  year's  there  is  no  decided  change  in  the 
curves  of  depths.    The  movement  in  advance  and  recession  can  not  be  definitely  dt- 
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termined  as  Bometimes  a  few  tenths  of  a  foot  in  depth  will  chauge  the  location  of  a 
carve  in  certain  locations  several  hundred  feet. 

The  onter  bar  has  a  minimnm  width  on  crest  between  the  12-foot  cnrves  of  750  feet, 
and  a  channel  through  the  bar  in  this  location  may  be  looked  for  at  any  time .  This  ten- 
dency toward  a  new  bar  channel  is  nearly  in  the  center,  and  between  the  south  and 
proposed  north  jetty. 

Tne  present  outer  bar  oBannel  has  the  same  depth  as  last  year,  13^  feet  at  mean 
low  tide,  with  a  tendency  to  greater  width  of  channel  between  the  13-foot  curves. 

The  inner  bar  channel  shows  a  tendency  to  a  greater  width  of  channel  between 
the  navigable  lines,  and  maintains  its  depth,  a  ^ood  21  feet. 

Since  last  survey  a  12-foot  trencli,  with  a  maximuTn  depth  of  14  feet,  has  been  de- 
veloped on  the  north  side  of  Jetty  from  station  250,  gulfward;  it  is  similar  to  the 
trench  on  the  south  side,  which  maintains  the  same  depth  and  width  as  formerly. 

The  island  which  appears  on  the  chart  of  1891  south  of  station  150  is  no  longer 
isolated,  but  forms  part  of  Galveston  Island.  The  shore  line  in  this  location  has  ad- 
vanced 600  feet,  extending  toward  station  170,  running  southwesterly  and  coincid- 
ing with  the  shore  line  of  1891  at  Second  street. 

The  shoal  north  of  the  jetty  between  Fort  Point  Light-House  and  station  190  has 
less  water  on  its  crest  and  is  uncovered  at  lower  low  water,  the  curves  of  depth  sur- 
rounding this  shoal  remain  about  the  same. 

Very  respectfully,  your  obedient  servant, 

E.  M.  Hartrick, 
A89i8tant  JSnginear, 

M^j.  Chas.  J.  Allen, 

Corpa  of  EngineerBf  U,  S»  A. 


COMMERCIAL  STATISTICS  OF  QALYXSTON  HARBOR,  TEXAS,  FOR  FISCAL  YEAR  ENDING 

JUNE  80,  1892. 

Tonnage  of  vessels  and  revenue  collected, 
[From  statement  famished  by  N*.  W.  Caney,  esq.,  collector  of  the  port.] 

Steam  vessels  entered 345 

Sailing  vessels  entered 137 

Total 482 

Steam  vessels  cleared 342 

Sailing  vessels  cleared 62 

Total 404 

Total  tonnage  of  vessels  entered 587, 216 

Total  tonnage  of  vessels  cleared 547, 110 

Total  tonnage 1,134,326 

Amount  of  revenue  collected $161,052.48 

Amount  and  value  of  freight  shipped, 
[From  statement  furnished  by  Mr.  Jolins  Bunge,  president  Galveston  Cotton  Exchange.] 


Articles. 


Cotton  (1,237,937  bales) . . 
Cotton-seed  cake  and  uit 

Com  and  wheat 

Ore 

"Wool 

General  merchanfli»i^ — 

Total 


Tons. 


287.877 

62,114 

23,068 

8,100 

6,974 

5,778 


303, 411 


Approximate 
value. 


$44, 565, 000 

1,197,000 

794,000 

729,000 

2,927,000 

1, 048, 000 


01,200,000 


Approximate 

freight 

charges. 


Increase  of  freight  carried  over  last  vear,  63,393  tons. 
Increase  of  tonnage  of  vessels  over  last  year,  60,406  tons. 


14,952,000 

343,000 

116,000 

38,000 

91.000 

56,000 


5, 596, 000 
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Caniparative  8tat4iment  of  commercial  statistics  of  the  port  of  Galveston,  Texas,  for  the 
fiscal  years  ending  June  30,  1887,  1888,  1889,  1890,  1891,  and  1892. 


Years. 

Vessels, 
entered. 

Tea 
clei 

Steam. 

sels 
irod. 

Tonnage. 

ToliU. 

Cotton 
Rhippod. 

Other 
mer- 
chan- 
dise. 

Kevenne 
collected. 

Steam. 

Sailing. 

SaiUng. 

Entered.'  Cleared. 

1 

1887 

250 
259 
250 
302 
342 
845 

296 
231 
131 
145 
139 
137 

256 

248 

244 

304 

345* 

342 

238 
193 
124 
118 
96 
02 

446,711 
447,144 
416, 468 
501,685 
544,862 
587, 216 

444,^1 
432,588 
403, 896 
492, 677 
529, 058 
547,  UO 

891. 512 
879,732 
820, 364 
989,372 
1,073,920 
1, 134, 326 

Tont. 

Tons. 

$172,894 

1888 

234,908 
153,040 
131.613 
174,489 
161,053 

1889 

1890 

223.486 
258,638 
287, 377 

86,023 

71,980 

100,034 

1891 

1892 . 

V  2. 

IMPROVEMENT  OF  SHIP  CHANNEL  IN  GALVESTON  BAY,  TEXAS. 

The  project  for  this  improvement,  adopted  in  1871  and  modified  in 
1877,  consisted  in  excavating  a  channel  at  least  12  feet  deep  and  with  a 
width  at  bottom  of  100  feet  through  Galveston  Bay  from  Bolivar  Chan- 
nel to  Morgan  Cut,  a  distance  of  about  18.9  miles,  the  average  natural 
depth  in  the  bay  on  the  line  of  this  channel  having  been  about  8J  feet 
at  mean  low  tide. 

This  channel  connects  with  Morgan  Cut  and  Morgan  Canal,  the  works 
of  the  Buffalo  Bayou  Ship-Channel  Company,  the  cut  and  canal  extend- 
ing from  Galveston  Bay,  through  Morgan  Point,  to  San  Jacinto  Eiver. 
(PJease  see  map  herewith.) 

The 'Buffalo  Bayou  Ship-Channel  Company  agreed,  in  1881,  to  sur- 
render to  the  United  States  its  works  at  Morgan  Point,  together  with 
its  charter  and  the  rights  under  it,  upon  the  completion,  by  the  Gov- 
ernment, of  the  shii)  channel  in  Galveston  Bay.  This  channel  was 
completed  by  the  Government  in  July,  1889. 

Congress,  by  act  approved  September  19,  1890,  provided  for  the  ap- 
pointment of  a  commission  of  engineer  officers  to  appraise  the  value 
of  the  company's  works,  and  also  ]>rovided  for  the  i>ayment  to  the  com- 
pany of  the  amount  of  the  said  ai)praiscment.  The  works  were  taken 
possession  of  by  the  Government  May  4,  1891i,  and  the  canal  made  free 
to  navigation. 

For  information  in  detail  concerning  the  acquisition  of  the  works  at 
Morgan  Point,  reference  is  here  made  to  Api)endix  U  to  the  Annual 
Re]>ort  of  the  Chief  of  Engineers  for  the  fiscal  year  ended  June  30, 
1891. 

The  river  and  harbor  act  of  Congress,  ai)proved  September  19,  1890, 
appropriated  as  follows : 

'improving  and  m aintaininjf  Ship  Channel  in  Galveston  Kay,  Texas,  from  Bolivar 
Channel,  through  Morgan  Cut  and  Morgan  Channel,  constructed  through  Morgan 
Point,  to  the  San  Jacinto  River,  ^0.000. 

But  application  of  this  approx)riation  to  improvement  had  to  be  de- 
ferred until  the  works  at  Morgan  Point  should  be  transferred  to  the 
United  States. 

In  consequence,  operations  for  the  past  fiscal  year  liave  consisted  in 
repairing  the  beacons  which  mark  the  ship  channel,  and  in  making  ex- 
amination and  survey  of  the  channel. 

The  erection  of  the  beacons  was  authorized  by  the  river  and  harbor 
act  of  August  5, 1886. 


APPENDIX   U — ^REPORT   OF   MAJOR  ALLEN.  1537 

The  work  of  dredging  the  channel,  which  was  suspended  in  1883,  was 
resumed  in  February,  1888,  and  a  12-foot  channel  completed  from  Bol- 
ivar Channel  to  Morgan  Cut,  July  20, 1889,  since  which  date  no  dredg- 
ing has  been  done.  The  average  depth  of  the  excavation  was  13.15 
feet  at  mean  low  tide. 

The  condition  of  the  dredged  channel  at  the  close  of  June,  1889,  is 
d^cribed  in  the  Annual  Report  for  that  year  as  follows : 

A  resurvey  of  the  entire  length  of  the  channel  was  made  in  June  (1889).  It  shows 
a  marked  deterioration  of  the  channel  through  the  lower  hay,  where  the  greatest 
length  of  time  has  elapsed  since  the  work  was  done.  Considering  the  portion  of  the 
channel,  9.93  miles  in  lenrth,  extending  from  Bolivar  Channel  to  Bed  Fish  Bar,  the 
average  length  of  time  wnich  had  elapsed  since  the  execution  of  the  work  was  ten 
months.  The  average  depth  of  the  bay  before  the  excavation  was  8.63  feet.  The 
average  depth  of  the  channel  after  excavation  was  13.15  feet;  making  an  average 
depth  of  excavation  of  4.52  feet.  The  average  depth  of  the  channel  was  found  in 
June  to  be  11.61  feet,  which  shows  an  average  fill  of  1.54  feet,  or  34  per  cent,  in  ten 
months.  In  my  annual  report  for  1887  I  stated  that  if  the  channel  between  Bolivar 
Channel  and  Red  Fish  Bar  be  maintained  at  the  full  depth  of  12  feet  it  will  require 
the  removal  each  year  of  not  less  than  30  per  cent  of  the  aptiount  originally  excavated. 
(See  Annual  Report  Chief  of  Engineers  for  1887,  page  1420).  These  views  have  been 
fully  confirmed. 

In  the  upper  bay  the  average  period  which  had  elapsed  since  the  execution  of  the 
work  was,  in  June,  only  two  months^  and  no  impoilant  deterioration  was  detected 
by  the  survey. 

An  examination  of  the  channel  made  in  June,  1890,  showed  a  ruling 
depth  of  10  feet,  the  dredged  depth  which  remained  in  June,  1889,  in 
the  lower  bay  (Bolivar  Channel  to  Bed  Fish  Bar),  having  shoaled  40 
per  cent,  while  the  depth  of  excavation  in  the  channel  in  the  upper 
bay  (Bed  Fish  to  Morgan  Cut)  had,  in  fourteen  months,  shoaled  to  an 
extent  represented  by  24  per  cent  of  the  original  excavation. 

An  examination  of  the  channel  from  Bolivar  Channel  to  Morgan  Out, 
made  June  23, 1891,  disclosed  a  ruling  depth  for  that  distance  of  9  feet, 
the  average  depth  being  somewhat  more,  and  the  recent,  examination 
showed  the  ruling  depth  to  be  8.6  feet,  the  average  depth  being  9.7 
feet.    The  depths  are  those  at  mean  low  tide. 

The  acquisition  of  the  works  at  Morgan  Point  adds  to  the  Galveston 
Ship  Channel  the  following : 

MUes. 

Morgan  Cut,  length 4. 8 

Morgan  Canal,  length 63 

Total t 5.43 

The  ruling  depth  in  Morgan  Out,  which  was  originally  dredged  by 
the  Bufi'alo  Bayou  Shif>-Channel  Company  to  a  depth  of  about  16  feet, 
is  now  but  7^  feet. 

This  addition  of  5.43  miles  of  cut  and  canal  to  the  ship  channel  in 
Galveston  Bay,  renders  necessary  an  estimate  for  the  excavation 
throughout  the  entire  extent  of  24.33  miles  to  obtain  a  depth  of  12  feet 
at  mean  low  tide,  with  width  of  channel,  at  bottom,  of  100  feet,  and  for 
the  maintenance  of  that  depth,  care  and  preservation  of  revetments,  etc. 

The  estimated  total  cost  of  the  18.9  miles  of  ship  channel  in  Galves- 
ton Bay,  as  revised  in  1888,  was  $740,108.22,  in  addition  to  which  the 
annual  cost  of  maintaining  the  width  and  depth,  after  completion  of 
the  original  excavation,  was  placed  at  $80,000. 

As  already  said,  no  dredging  has  been  done  in  the  ship  channel  since 
July,  1889.  The  dredging,  which  commenced  in  February,  1888,  was 
carried  to  an  average  depth  of  13.15  feet,  though  the  quantity  of  material 
excavated  below  the  12-foot  depth  was  not  paid  for,  such  being  the  terms 
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of  the  contract  under  which  the  dredging  was  done.    The  average  d^th 
now  in  this  channel  is  9.7  t<Bet,  as  already  said. 

The  average  depth  in  Morgan  Out  is  8  feet. 

To  restore  both  channels  to  a  least  depth  of  12  feet,  with  width  at 
bottom  of  100  feet,  will  require  the  excavation  of  about  1,869,995  cubic 
yprds  of  material. 

Seven  thousand  three  hundred  and  sixty  Unear  feet,  approximately,  of 
the  banks  of  Morgan  Canal  require  revetment,  and  portions  of  the  bauKS 
should  be  relieved  of  the  superincumbent  masses  of  material  thrown 
upon  them  when  the  canal  w^  excavated,  and  portions,  also,  of  the 
banks  should  be  sloped. 

The  total  cost  of  the  improvement,  including  fences  on  the  right  of 
way,  necessary  small  buildings  for  watchmen  and  other  employes  that 
may  at  times  be  engaged  upon  the  canal^  is  thus  increased  from 
9740,108.22  (which  was  the  estimate  given  in  the  last  Annual  Report 
for  ship  channel  in  Galveston  Bay  alone)  to  9896,175.44. 

The  amounts  appropriated  and  exx>eDded  to  July  1, 1892,  as  well  as 
the  amount  needed  to  complete  the  work  are  given  below. 
.  The  estimated  annual  cost  of  maintaining  the  dredged  channels  after 
the  excavation  is  completed  is  placed  at  $100,000,  instead  of  $80,000, 
which  was  the  estimate  for  maintenance  before  the  works  at  Morgan 
Point  came  into  possession  of  the  United  States. 

The  ship  channel  is  one  link  in  the  navigation  from  Houston  to  the 
Gulf  of  Mexico,  the  other  links  being  San  Jacinto  River  and  Buffalo 
Bayou,  on  whicn  Houston  is  situated. 

It  is  not  practicable  to  give  exact  statistics  of  the  commerce  through 
the  ship  channel.  Almost  the  entire  floating  commerce  of  Buffsdo 
Bayou,  of  San  Jacinto  River,  of  Trinity  River,  and  of  Cedar  Bayou  is 
carried  through  this  channel.  Commercial  statistics  of  those  streams 
are  given  in  the  annual  reports  of  pertaining  improvements. 

It  is  believed  by  many  of  the  best  informed  men  of  Houston  that  the 
advantages  to  be  derived  from  enabling  sea-going  ships  to  reach  Hous- 
ton by  way  of  the  ship  channel  and  Buffalo  Bayou  will  be  vastly 
greater  than  the  cost  of  making  and  maintaining  the  channel^  The 
annual  report  of  Buffalo  Bayou  gives  as  full  statistics  of  the  freight 
carried  upon  that  stream  as  could  be  obtained.  It  is  carried  in  barges 
drawing  5  feet  when  fully  loaded  and  towed  by  tugs  drawing  7  feet  and 
less.  "Hiese  cross  Galveston  Baj,  but  the  depth  of  water  is  already 
sufficient  for  them.  A  large  proportion  of  this  freight  would  be  loaded  * 
directly  upon  sea-going  vessels  if  they  visited  Houston.  One  item  of 
shipment  by  water  down  Buffalo  Bayou  from  Houston  during  the  past 
fiscal  year  was  336,654  bales  of  cotton,  an  increase  over  the  shipments 
of  last  year  of  39,062  bales. 

Total  expended  on  this  improvement  to  June  30,  1891 $536, 228. 43 

Total  expended  dnring  fiscal  year  ending  June  30,  1892 4, 002. 73 

Original  estimated  cost  of  this  work  as  revised  in  1892 896, 175. 44 

Aggregate  amount  appropriated  to  July  1,  1892 586, 500. 00 

Amount  expended  to  July  1,  1892 540,831.16 

The  amount  required  for  maintenance  after  the  completion  of  the  origi- 
nal excavation  (annuaUy) 100,000.00 

The  work  is  located  in  the  collection  district  of  Galveston.  The  light-houses  on  or 
near  the  line  of  the  work  are  at  Bolivar  Point,  Fort  Point,  Half  Moon  Shoal,  and  Red 
Fish  Bar.  The  amount  of  reven  ue  collected  at  the  port  of  Galveston  during  the  fiscal 
year  ending  June  30, 1892,  was  $161,052.48. 
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Alairaoi  of  apprcpriatian$  made  (y  Congre$$far  ^proving  $hip  channel  in  Galveet&n  Bay, 

Texas. 
By  act  approved — 

Maroli  3,1875 $25,000 

Anguflt4,  1876 72,000 

June  18,  1878 75,000 

March  3,  1879 80,000 

June  14, 1880 50,000 

March  3, 1881 50,000 

By  act  passed  August  2,  1882 94,500 

By  act  of  August  11, 1888 100,000 

By  act  of  September  19, 1890 40,000 

Total 586,500 

It  is  proposed  to  apply  the  appropriation  of  $40,000  made  by  act  of 
Congress  approved  September  19, 1890,  and  the  balance  of  funds  fi^om 
former  appropriations  to  dredging,  to  instruction  of  necessary  revet- 
ment to  the  banks  of  the  canal  at  Morgan  Point,  and  to  maintenance  of 
the  beacons  marking  the  ship  channel. 

The  amount  that  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1894,  is  $200,000,  to  be  applied  to  drwiging,  consttruc- 
tion  of  necessary  revetment  of  canal  banks,  and  care  of  beacons. 

For  detailed  statement  of  work  done  on  survey  of  ship  channel,  please 
see  report  herewith  of  Mr.  Gerald  Bagnall,  Assistant  Engineer. 

Money  statement. ' 

July  1,  1891,  balance  unexpended $50, 271. 57 

June  30,  1892,  amount  expended  during  fiscal  year 4, 602. 73 


p 


July  1,1892,  balance  unexpended 45,668.84 

July  1,1892,  outstanding  fiabilities '.  95.69 

July  1, 1892,  balance  aTaOable 45,573.15 

Amount  appropriated  by  act  approved  July  13,  1892 40, 000. 00 

Amount  ayailable  for  fiscal  year  ending  June  30,  1893 85, 573. 15 

{Amount  ^estimated)  required  for  completion  of  existing  project 269, 675. 44 
Amount  ttkvt  can  be  profitably^  expended  in  fiscal  year  ending  J  une  30, 1894  200, 000. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


report  op  mr.  gerald  bagnall,  assistant  engineer. 

United  States  Engineer  Office, 

Galveeton,  Tex.,  June  25^  1892. 

Sir  :  I  bave  the  honor  to  make  the  following  report  for  the  ship  channel  for  the 
fiscal  ^ear  ending  June  30, 1892 : 

Dunng  July,  August,  and  September  the  schooner  Andrew  Boden  was  engaged  on 
the  maintenance  and  repairs  of  beacons  and  triangulation  stations.  From  September 
until  March  no  work  was  done. 

On  March  1  a  party  was  organized  to  retriangulate  the  bay  from  Galveston  to  Mor- 
gan Point,  many  of  the  old  stations  having  been  lost,  and  to  make  a  hydrographic 
survey  of  the  snip  channel  to  Morgan  Beacon.  Owin^  to  bad  weather  the  party  did 
not  get  started  until  March  9,  and  for  the  same  reasonthe  survey  has  progressed  very 
slowly. 

On  May  4  Morgan  Cut  and  Canal  were  formally  turned  over  to  the  United  States, 
and  they  were  added  to  the  area  to  be  surveyed. 

At  the  end  of  the  fiscal  year  the  hydrographic  work  was  finished  from  BoUvar 
Channel  to  and  through  Morgan  Canal  and  tiie  triangulation  nearly  finished.  The 
boundary  Unes  of  the  right  of  way  of  the  canal  were  also  laid  out  and  marked  with 
stakes. 
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As  the  survey  has  not  yet  been  plotted  it  ie  impossible  to  give  exact  results,  but  the 
shoaling  of  the  dredged  channel  appears  to  go  on  about.at  the  usual  rate,  i.  e.,  about 
SO  per  cent  of  the  cut  remaining  at  the  end  of  the  last  fiscal  year. 

The  ruling  depth  from  Bolivar  Channel  to  Morgan  Beacon  is  8.6  feet,  and  the  aver- 
age depth  9.7  feet,  and  from  Morgan  Beacon  to  Morgan  Canal  the  ruling  depth  is 
7.6  feet,  and  the  average  8  feet.  Through  the  canal  the  depth  remains  about  the 
same  as  last  year. 

Very  re6x>ectfully,  your  obedient  servant, 

Gerald  Bagnall, 
Atsistani  Engineer, 
Maj.  Chas.  J.  Allen, 

Corj^%  of  Engineers^  U.  8,  A, 


•U3. 

IMPROVEMENT  OF  TRINITY  RIVER,  TEXAS. 

• 

The  Trinity  Biver  empties  into  Galveston  Bay  through  several 
mouths  or  passes  near  its  northeast  extremity,  about  35  miles  from 
Galveston.  The  rehitive  importance  of  the  passes  appears  to  have 
varied  considerably.  The  one  generally  used  by  vessels  of  late  years 
is  the  Middle  Pass.  The  ehannel  depth  in  the  river  immediately  above 
the  passes  is  16  feet  or  more.  The  depth  in  the  Middle  Pass  is  9  feet 
or  more.  Opposite  the  mouth  of  each  of  the  passes  is  a  bar,  the  depth 
upon  the  crest  of  that  of  the  Middle  Pass  being  now  3  feet  6  inches. 
The  trade  using  the  river  is  carried  in  sailing  vessels  which  draw  from 
3  feet  to  4  feet  8  inches.  To  accommodate  them  there  should  be  a 
channel  5J  feet  to  6  feet  deep. 

It  was  stated  upon  page  539  of  the  Annual  Eeport  of  the  Chief  of 
Engineers  for  1871,  that  Pass  A,  or  the  Southeast  Pass,  was  excavated 
by  the  Government  in  1865  to  facilitate  the  supply  of  fuel  to  the  troops 
stationed  in  Galveston.  This  improvement  was  subsequently  obliterated 
by  natural  causes.  In  1880  a  channel  was  dredged  across  the  bar  at  the 
mouth  of  Middle  Pass,  its  length  being  4,800  feet,  its  average  width 
110  feet,  and  its  least  depth  5J  feet,  the  amount  of  material  removed 
being  47,300  cubic  yards.  (See  Annual  Eeport  Chief  of  Engineers  1881, 
page  1,341.)  This  channel  was  also  obliterated  by  natural  causes.  In  the 
winter  of  1884  and  spring  of  1885  a  cliannel  was  again  dredged  through 
the  bar  at  the  mouth  of  Middle  Pass  to  a  least  depth  of  6  feet,  its 
length  being  3,750  feet.  A  wooden  revetment  was  placed  upon  the 
west  side  of  the  channel  for  a  length  of  2,775  feet,  and  upon  the  east 
side  for  a  length  of  1,280  feet,  the  object  of  which  was  to  prevent  the 
excavated  material  deposited  near  by  from  flowing  back  into  the  cut. 
The  Annual  Beport  for  1887  stated  that  the  channel  had  shoaled  in 
some  places,  that  additional  dredging  was  needed,  and  that  the  revet- 
ment required  repairs  and  extension.  The  cost  of  the  necessary  work 
was  estimated  at  $25,000. 

An  appropriation  of  $12,500  for  continuing  the  improvement  having 
been  made  in  the  river  and  harbor  aet  of  August  11, 1888,  a  survey  was 
undertaken  in  April  following  to  ascertain  the  condition  of  the  bar  and 
of  the  works  executed  for  its  improvement  in  1884-'85. 

The  condition  of  the  old  works  and  bar,  as  found  from  that  survey,  is 
stated  as  follows  in  the  Annual  Beport  for  1889 : 

The  channel,  thon^h  not  obliterated,  has  shoaled  considerably,  and  had  a  least 
depth  at  one  point  of  only  3  feet  2  inches.    The  west  revetment  is  in  fair  condition 
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for  a  length  of  1,800  feet  from  its  upstream  end,  the  remaining  975  feet  being  much 
damaged.  The  east  revetment  is  in  good  condition  for  a  length  of  300  feet  m>m  its 
downstream  end ;  of  the  remainder  only  the  piles  remain.  Evidence  of  the  action  of 
the  teredo  is  found  in  the  downstream  endof  the  west  revetment,  but  for  most  of  the 
distance  the  wood  appears  to  have  been  protected  by  the  presence  of  fresh  water. 

From  the  results  of  the  survey  it  appeared  best  to  construct  two  par- 
allel jetties  of  timber,  to  extend  from  the  mouth  of  the  middle  pass 
across  the  bar  and  into  6  feet  depth  of  water  in  Galveston  Bay,  and  to 
close,  by  means  of  submerged  dams  or  sills,  the  other  principal  passes, 
the  jetties  to  be  placed  about  275  feet  apart  and  to  have  a  total  length 
of  16,350  feet;  the  length  of  the  west  jetty  to  be  7,750  feet,  and  that  of 
the  east  jetty,  7,600  feet :  as  much  of  the  old  work  as  might  be  service- 
able to  be  embodied  in  the  west  jetty. 

The  total  cost  of  the  foregoing,  including  removal  of  so  much  of  the 
east  revetment  as  might  remain  after  completion  of  the  work,  was 
placed  at  $55,000.  This  plan  and  estimate  was  approved  in  1889.  Add- 
ing to  the  foregoing  sum  the  amounts  expended  for  dredging,  etc.,  under 
former  appropriations  the  revised  estimated  cost  of  the  improvement 
was  brought  up  to  $89,500. 

Under  the  appropriation  made  by  act  of  August  11. 1888, 3,269  linear 
feet  of  west  jetty  were  built.  The  result  of  the  work,  as  stated  in  my 
last  annual  report,  was  a  slight  deepening  in  the  channel  running  par- 
allel with  the  line  of  new  jetty,  an  increase  in  depth  on  the  bar  of  about 
4  inches,  and  a  straightening  of  the  channel,  making  the  crossing  of 
the  bar  easier  than  it  was  before  the  improvement  commenced  in  1889. 

Congress,  by  act  approved  September  19, 1890,  appropriated  $10,000 
for  continidng  the  improvement.  This  sum  was  applied  to  construction 
of  1,360J  linear  feet  of  west  revetment,  sufficient  to  join  it  to  the  old 
revetment,  and  to  repairs  of  such  portions  of  the  old  west  revetment  as 
might  be  utilized  in  the  work,  and  to  contingencies. 

The  repairs  were  made  by  hired  labor.  The  construction  of  1,360^ 
feet  was  by  contract  entered  into  with  J.  J.  Atkinson,  of  Houston.  The 
contract  closed  June  30, 1891. 

Work  during  the  fiscal  year  ending  June  30, 1892 : 

The  repairs  to  the  old  west  revetment,  begun  in  May,  1891,  were  com- 
pleted in  July,  adding  to  the  improvement  1,530  feet  of  effective  jetty. 
These  repairs  were  made  by  hired  labor. 

The  aggregate  of  completed  west  jetty  is  therefore  6,159  feet. 

During  the  month  of  June  past  the  heads.of  the  piles  in  the  jetty 
were  protected  by  a  coating  of  tar  and  river  sand.    . 

The  depth  on  the  bar  remains  practically  the  same  as  it  was  last 
year,  viz,  3^  feet  at  mean  low  tide. 

The  amount  required  to  complete  the  work  is  $32^500,  which  can  be 
profitably  expended  during  the  fiscal  year  ending  June  30, 1894. 

For  an  account  in  detail  of  the  work  of  the  past  fiscal  year,  reference 
is  made  to  the  report,  herewith,  of  Mr.  Gerald  Bagnall,  assistant  en- 
gineer. 

A  special  agent  was  employed  during  the  year  to  keep  a  record  of 
the  commerce  and  tonnage  of  the  river.  Statistics  compiled  from  his 
report  are  herewith.  It  appears  from  the  comparative  statement  of 
statistics  that  the  shipment  of  freight  during  the  past  fiscal  year  is 
slightly  less  than  that  for  the  preceding  year. 

Amount  expended  to  include  Jane  30,  1891 $52,822.21 

Amount  expended  during  the  past  fiscal  year 3, 297. 47 

Total  expended  upon  the  improvement  to  include  June  30,  1892.. .     56, 119. 68 
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ABSTRACT  OF   APPROPRIATIONS  ICADS  BT  CON6RX6S  FOR  IMPROVING  TBINTY  RIVER, 

TEXAS. 

By  act  approved — 

June  18. 1878 $10,000 

March  3, 1879 2,500 

June  14, 1880 4,000 

March  3, 1881 10,000 

By  act  passed  August  2, 1882 8,000 

By  act  of  August  11,1888 12,500 

By  act  approved  September  19,  1890 10,000 

Total 57,000 

Of  this  amount,  the  siun  of  $7,600  was  expended  in  1882  in  removing 
obstmctions  between  Liberty  and  the  month  of  the  river. 

It  is  proposed  to  apply  the  balance  of  fimds  towards  keeping  the  work 
in  repair. 

The  sum  of  $32^500  can  be  profitably  exi>ended  during  the  fiscal  year 
ending  June  30,  i894,  in  completing  the  work« 

The  work  Ib  located  in  the  collection  district  of  Galveston.  The  nearest  light- 
house is  at  Bed  Fish  Bar.  The  amount  of  revenue  collected  at  the  port  of  Galveston 
for  the  fiscal  year  ending  June  80, 1892,  was  $161,062.48. 

Money  statement. 

July  1. 1891,  balance  unexpended $4, 177. 79 

June  do,  1892,  amount  expended  during  fiscal  year 3, 297. 47 

July  1, 1892, balance  unexpended 880.32 

July  1, 1892,  outstanding  UabiUties 86.00 

July  1, 1892,  balance  available 794.32 

Amount  appropriated  by  act  approved  July  13, 1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,1898 10,794.32 

(Amount  (estimated)  required  for  completion  of  existing  project 22, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  22, 500. 00 
Submitted  in  compuanoe  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1^  and  1867. 


report  of  acr.  geraxd  bagnall,  assistant  enotkeer. 

United  States  Engineer  Office, 

GalvesUm,  Tex,,  June  f^,  189iS. 

Sir  :  I  have  the  honor  to  make  the  following  report  on  the  improvement  at  the 
mouth  of  Trinity  Kiver,  Texas,  for  the  fiscal  year  ending  June  30,  1892 : 

The  repairs  on  about  1,176  feet  of  the  work  of  1884^85,  which  had  been  about 
three-fourths  done  at  the  end  of  the  last  fiscal  year,  were  completed  in  July. 

During  the  same  month  56  new  sheet-piling  were  driven  in  the  work  of  1890  and  200 
in  the  work  of  1884-'85,  completing  the  repa&s  on  the  latter  to  a  distance  of  1,530  feet 
from  its  inner  end.  Over  all  this  repaired  portion  two  new  top  stringers  were  ^ut 
on  immediately  under  the  old  ones  and  the  lower  ones  replaced  over  a  great  portion 
of  the  length,  the  whole  being  well  bolted  with  three-fourths  inch  and  one-half  inch 
bolts.  The  heads  of  the  piles  of  the  work  of  1890  were,  at  the  same  time,  given  a 
coat  of  tar. 

In  order  to  make  these  repairs  it  was  necessary  to  hire  a  barge  with  a  steam  pile- 
driver  and  blacksmith  shop,  for  which  a  compensation  of  $15  a  day  was  paid. 

On  the  30th  of  July,  the  repairs  having  been  completed  as  far  as  the  old  work  was 
considered  worth  repair!  ug,  tne  force  was  transported  to  Galveston  and  paid  off. 

In  June,  1892,  it  luiving  been  found  that  some  of  the  pUes  of  the  work  of  1890  had 
commenced  to  decay,  it  was  considered  advisable  to  protect  them  further  and  the 
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heads  of  the  piles  and  the  sheet-piling  of  the  work  of  1890-^1  were  accordingly 
given  a  coating  of  tar  and  sand. 

At  the  close  of  the  fiscal  year  ending  Jane  30,  1892,  the  depth  over  the  bar  at  the 
mouth  of  the  river  was  practically  the  same  as  at  time  of  last  survey. 
Very  respectfully,  your  obedient  servant^ 

Gerald  Baonall, 
Assistant  Engineer* 

Mig.  CHAS.  J.  AlXRN, 

Cwrps  of  Engineers,  U,  S.  A, 


COMMBRCIAL  STATISTICS  OF  TRINITT    RIVEK,  TEXAS,  FOR  THE  FISOAL  YEAR  BNBIKO 

June  30, 1892. 

[Obmpiled  from  reporia  rendered  by  Special  Agent  T.  A.  Kilgore,  of  WalliBville,  Tex.] 

Vessels  using  the  rivei\  30 ;  26  sailing  vessels  and  4  barges.  Length  on  deck,  32 
feet  to  120  feet^  draft,  2  leet  8  inches  to  5  feet  6  inches;  tonnage,  6  tons  to  150  tons; 
trips  made  during  the  year,  1,100;  total  tonnage,  13,994  tons. 

Amount  and  value  of  freight  transported. 


.^Jticlee. 


Cotton 

Lumber 

General  inerchaudiHe 

Total 


Tons. 


87 

8,753 

794 


9,584 


Approx' 
imate 
value. 


$e,868 
28,208 
26,734 


•61,810 


Approx- 
imate 
freight 

charges. 


$179 
9,947 
2,923 


13,049 


Decrease  since  last  year,  370  tons. 

Comparative  statement  of  commercial  statistics  of  Trinity  Mver,  Texas,  for  the  fiscal  years 

ending  June  SO,  1888,  1889,  1890,  1891,  and  1892, 


\ 


Year. 


1888 
1889 
1890 
1891 
1892 


► 

•c 

I 


« 


No. 
32 
36 
33 
30 
30 


1^ 


Feet. 
65 
65 
80 
80 
120 


S 

a 


Feet. 
4.7 
4.5 
5.5 
5.5 
5.6 


B 

a 


Tana, 
32 
32 
80 
80 
150 


No. 
1, 217 
1, 3:{0 
1,221 
1,115 
1,100 


o 
H 


Tons. 
15, 958 
16, 737 
16,887 
15,733 
13,994 


§ 


Tone. 

226 

148 

102 

38 

37 


Transported. 


I 


Tone. 
11,863 
10,  872 
10,  006 
9,364 
8,753 


»   . 

as 
"21 

a  o 


Tone. 
855 

1,159 
719 
552 
794 


•a 
I 

'3 

o 
H 


Tone. 
12,944 
12, 179 
11,727 
9,954 
9,584 


3 


$88,704 
75,902 
46,347 
47,034 
61,810 


to 

-^    . 

®  5 

o 
H 


$17,027 
17,276 
14, 249 
13.582 
13,049 


U  4- 

IMPROVEMENT  OF  CEDAR  BAYOU,  TEXAS. 


A  survey  of  this  locality  with  view  to  removal  of  the  bar  at  the 
month  of  the  bayou  was  made  in  1889,  in  accordance  with  the  require- 
ments of  sections  13  and  14  of  thfe  river  and  harbor  act  of  Congress  of 
August  11, 1888.  The  results  were  embodied  in  a  report  published  in 
House  Ex.  Doc.  84,  Fifty-first  Congress,  first  session. 

Congress,  by  act  of  September  19, 1890,  appropriated  as  follows: 

Improying  Cedar  Bayoa,  Texas,  by  removal  of  bar  at  the  month  of  said  bayou 
where  it  empties  into  Galveston  Bay :  completing  improvement,  eighteen  thousand 
one  hundred  and  fifty  dollars. 
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This  sum  was  the  estiinated  cost,  in  the  report  above  referred  to,  of 
dredgmg  a  channel  100  feet  wide  to  afford  a  depth  of  5  feet  at  mean 
low  tide,  and  of  protecting  the  cut  on  each  side  from  action  of  waves 
and  currents  by  walls  or  revetments,  which  would  serve  also  to  main- 
tain dredge  spoil  in  place.  The  material  for  revetment  that  then  seemed 
advisable,  on  account  of  ex)st,  was  timber,  it  appearing  from  statements 
made  to  this  office  that  fresh  water  from  the  bayou  and  San  Jacinto  Biver 
would  temper  the  salt  water  sufficiently  at  the  mouth  of  the  bayou, 
excepting  during  severe  drought,  to  reduce  the  activity  of  the  teredo, 
and  to  thus  make  it  probable  that  timber  revetment  conld  be  relied 
upon  to  last  for  a  number  of  years  at  that  locality.  In  December,  1890, 
however,  I  made  a  personal  examination  of  the  locality,  going  up  the 
bayou  for  about  3  miles.  I  found  the  bayou  water  for  that  distance 
fdU  as  salty  as  was  the  water  of  Galveston  Bay.  This  fact  induced  me 
to  recommend  that  the  walls  be  built  of  brush  and  stone  instead  of 
timber,  incorporating  with  the  material  a  considerable  portion  of  dredge 
spoil.  Brush  under  such  circumstances  is  expected  to  resist  action  of 
the  teredo  much  better  than  unprotected  timber  would. 

It  was  found  that  the  cost  of  brush  and  stone  walls  or  revetment 
would  exceed  by  about  $9,000  that  of  timber  revetment,  as  estimated 
in  the  report  of  the  survey  of  1889.  In  that  report  the  probable  neces- 
sity of  occasional  redredging  was  stated  in  the  following  words: 

Some  additional  dredging  may  occasionaUy  be  required  at  the  entrance  to  and  in 
the  channel  in  order  to  maintain  tire  depth. 

For  such  dredging  it  was  estimated  in  the  Annual  Report  for  1891 
that  $5,000  should  be  available  when  needed.  This  item,  added  to  that 
required  for  completing  the  revetment,  the  sum,  amounting  to  $14,000, 
was  given  in  the  last  Annual  Eeport  as  the  sum  that  could  be  advan- 
tageously appropriated  for  the  fiscal  year  ending  June  30, 1893.  The 
revised  estimate  of  cost,  then,  was  $32,150. 

The  project  for  the  improvement,  approved  May  12, 1891,  provides 
for  dredging  to  afford  a  depth  of  6  feet  at  mean  low  tide;  the  width  of 
cut  about  100  feet.  And  for  revetment  walls,  jetties  in  fact  of  brush 
and  stone  mattress,  with  more  or  less  dredge  spoil  incorporated  with 
the  material,  the  jetties  to  rise  2  to  2 J  feet  above  mean  low  tide. 

Proposals  for  performance  of  work  under  the  appropriation  of  Sep- 
tember 19,  1890,  were  invited  through  public  advertisement,  dat^ 
June  26, 1891.  At  the  opening  of  proposals  July  25, 1891,  A.  M.  Shan- 
non &  Co.were*  the  lowest  bidders,  and  a  contract  with  them  was 
entered  into  by  the  United  States.  (Please  see  abstract  of  proposals 
herewith.) 

The  work  commenced  September  14, 1891,  to  be  completed  by  Janu- 
ary 16  following.  An  extension  of  time  to  February  16  was  granted 
the  contractors,  but  the  contract  was  not  completed. 

Completion  of  the  work  under  the  appropriation  of  1890  was  then 
undertaken  in  March,  1892,  by  hired  larbor  and  purchase  of  materials 
and  procurement  of  dredging  in  open  market. 

By  the  close  of  the  fiscal  year  there  had  been  completed  the  follow- 
ing: 

By  contract:  509.44  cords  of  brash  mattres^  in  place;  1;568.23  cubic  yards  of  stone 
in  place. 

By  hired  labor  and  purchase  of  materials  and  procurement  of  dredging  in  open 
market:  324  cords  of  brush  mattress  in  place;  710  cubic  yards  of  stone  m  place; 
10,350  cubic  yards  of  dredging. 
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The  total  of  work  accomplished  daring  the  flscal  year  was: 

Cubic  yards  of  dredging 10, 350 

Cords  of  brush  mattress  work  in  place .' 833. 44 

Cubic  yards  of  stone  in  place 2,278.23 

The  resulting  dredged  channel  is  1,840  feet  long  by  64  feet  in  width 
and  5  feet  ruling  depth  at  mean  low  tide,  though  the  ruling  depth  at 
present  over  the  approaches  to  the  cut  is  4  feet.  The  material  exca- 
vated below  the  depth  of  6  feet  at  mean  low  tide  was  not  to  be,  and 
was  not,  paid  for. 

The  original  ruling  depth  on  the  bar  at  mean  low  tide  was  3  feet. 

Completion  of  the  work  requires  the  construction  of  about  2,200 
linear  feet  more  of  brush  and  stone  wall  and  the  dredging  of  about 
1,900  linear  feet  more  of  channel. 

For  details  of  the  work  please  see  report,  herewith,  of  Mr.  E.  B. 
Talfor,  assistant  engineer. 

Commercial  statistics  compiled  from  statements  of  Messrs.  E.  McLean 
and  W.  O.  Jefrey  &  Bro.  are  herewith.  It  appears  from  the  compara- 
tive statement  of  statistics  that  the  shipment  of  freight  during  the  past 
fiscal  year  is  792  tons  greater  than  for  the  previous  year. 

Amount  expended  during  the  past  fiscal  year^  $13,258.22. 

Abstraoi  of  appropriaHans  made  hy  Congress  for  improving  Cedar  Bayou,  Texas. 
By  act  approved  September  19,  1890 $18,150 

The  sum  of  $14,000  can  be  profitably  expended  during  the  fiscal 
year  ending  June  30, 1894,  in  dredging  and  construction  of  brush  and 
stone  walls. 

The  work  is  located  in  the  collection  district  of  Galveston.  The  nearest  light- 
house is  at  Red  Fish  Bar.  The  amount  of  revenue  collected  at  the  port  of  Galveston 
for  the  fiscal  year  ending  June  30, 1892,  was  $161,052.48. 

Moiwy  statement. 

July  1, 1891,  balance  unexpended $18,150.00 

June  dO,  1892,  amount  expended  during  fiscal  year 13, 258. 22 

July  1, 1892,  balance  unexx>ended 4,891.78 

July  1,  1892,  outstanding  liabUities 2,918.10 

July  1, 1892,  balance  available 1,978.68 

Amount  appropriated  by  act  approved  July  13, 1892 14, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 15, 973. 68 


Abstract  of  proposals  for  improving  Cedar  BayoUf  Texas ,  received  in  response  to  adver- 
tisement dated  June  iS5,  1S9I,  and  opened  July  25,  1891,  at  Galveston,  Tex,,  hy  Maj. 
Charles  J.  Allen,  Corps  of  Engineers. 


No. 

Name  and  address  of  bidder. 

DredginE 

25,000  cubic 

yards, 

per  yard. 

Brash 

mattress 

in  place 

(550  cords) 

per  cord. 

Stone 

in  place 

(3,200  cubic 

yards), 

per  yard. 

Amount. 

1 

Charles  Clark.  Galveston.  Tex 

Cents. 
28 
24 

$7.00 
6.00 

$2.50 
2.50 

$18, 850. 00 

*2 

A .  "M.  Shannon  A  Co..  ftalTPJ^ton  T^^x  r 

17,  300. 00 

*No.  2  lowest;  acceptance  recommended. 


Amount  available,  $15,000  of  the  $18,150  appropriated  by  act  of  September  19, 
1890. 
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REPORT  OP  MR.   R.   B.  TALFOK,  ASSISTANT  ENGINEER. 

w 

United  States  Engibbr  Office, 
'  Galveston,  Tex.,  June  SO,  1890, 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  operations  for  the  im- 
provement of  Cedar  Bayou  Bar,  Texas,  for  the  fiscal  year  ending  June  30,  1892: 

The  project  for  improvement  was  to  dredge  a  channel  through  the  bar  100  feet  bot- 
tom width  to  a  depth  of  5  feet  at  mean  low  tide,  the  material  to  be  excavated  to  be 
deposited  on  and  behind  retaining  walls  made  of  brush  and  stone.  The  whole  work 
to  be  done  by  contract.  The  contract  was  awarded  to  A.  M.  Shannon  &.  Co.,  who 
began  operations  September  14,  1891. 

Construction  of  north  jetty, — The  first  mat  was  laid  on  the  line  of  north  jetty  Sep- 
tember 22,  1891,  the  last  one  October  29, 1891,  making  the  north  jetty  atotallenjrth 
of  1,088  feet.  Shore  connection  was  made  by  digging  a  trench  50  feet  long  by  6  feet 
wide  by  3  feet  deep  at  the  extreme  inner  end,  and  the  trench  filled  wi^  a  sin- 
gle row  of  fascines  1  foot  in  diameter  covered  with  stone  and  replaced  earth. 
Eighteen  mats,  12  feet  by  24  feet  by  1  foot,  constructed  of  an  upper  and  lower  gril- 
lage of  poles,  between  which  a  filling  of  fascines  9  inches  in  diameter  was  placed, 
these  fascines  being  made  of  straight  live  brush  tightly  bound  at  3-foot  intervals. 
Fourteen  of  these  12-foot  by  24-ioot  by  1-foot  mats  were  crowned  with  a  row  of 
fascines,  three  under  with  one  on  top,  giving  an  additional  height  of  2  feet  to  the 
center  of  jetty. 

From  the  eighteenth  mat  out,  a  lower  course  of  nineteen  mats  18  feet  by  32  feet  by  1 
foot  were  placed,  on  which  was  an  upper  course  of  12-foot  by  24-foot  by  1-foot  mats 
breaking  joints  with  lower  course.  At  the  outer  end  of  this  jetty  one  mat  24  feet  by 
48  feet  by  1  foot  was  placed;  1,089.01  cubic  yards  of  stone  were  used  for  sinking  and 
coping  the  entire  length  of  this  jetty,  giving  a  height  of  2^  feet  above  mean  low 
tide. 

Construction  of  south  jetty. — ^First  mat  18  feet  by  32  feet  by  1  foot  was  laid  with 
its  inner  end  on  shore  October  30.  This  bottom  course  of  mats  is  18  feet  by  32  feet 
by  1  foot,  and  the  top  course  is  of  12  feet  by  32  feet  by  1  foot,  overlapping  and  break- 
ing joints  with  lower  course.  The  inner  portion  of  this  jetty  (776  feet  from  shore) 
is  built  as  described,  and  ballasted  with  stone  to  a  height  of  about  1  foot  above  mean 
low  tide.  At  this  point  (776  feet  from  shore)  a  gap  400  feet  was  left  over  the  old 
channel  crossing  the  bar.  This  channel  was  finally  closed  June  10,  1892,  after  the 
new  channel  was  opened  by  dredging. 

From  the  gap  out  there  were  placed  twenty-eight  18-foot  by  82-foot  bottom  and 
two  top  mats  12  feet  by  32  feet,  the  remaining  mats  being  crowned  with  six  32-foot  fas- 
cines each  (four  below  and  two  on  top),  giving  a  cross-section  of  uniform  slope  to 
stone  coping. 

Dredging, — On  October  30  the  contractors  began  dredging  operations  near  the  gap 
with  a  barge  fitted  up  with  a  suction  apparatus.  Arter  six  weeks'  trial  this  was 
abandoned,  as  the  required  depth  could  not  be  obtained,  the  suction  not  being  able 
to  dislodge  the  stiff  clay  bottom  underlying  the  soft  material  on  top. 

On  January  4, 1892,  the  contractors  placed  an  Osgood  dipper  dredge  with  a  floating 
derrick  to  assist  the  work,  dredging  from  the  outer  end  of  north  jetty  in,  the  der- 
rick being  ubed  to  convey  and  deposit  the  dredged  material  to  and  behind  the  south 
jetty,  or  to  the  required  distance  from  the  edge  of  cut  as  prescribed  in  specifications. 
Very  little  was  done  by  this  plant,  owing  to  the  lack  of  necessary  supplies  needed 
for  the  runniugof  same.  This  and  the  jetty  work  were  finally  abandoned  by  the 
contractors  on  February  13,  1892. 

On  April  24,  1892,  active  operations  were  again  resumed  under  the  direction  of  the 
U.  S.  Engineer  Department.  A  contract  was  made  with  Capt.  J.  J.  Atkinson  to 
dredge  a  ^annel  60  feet  wide  by  5  feet  deep  at  mean  low  tide.  To  attain  this  depth 
(5  feet)  across  the  shoal  a  total  of  13,993  cubic  yards  were  taken  out  on  this  cut,  of 
which  the  contractors  received  payment  for  10,350  cubic  yards,  being  the  amount  of 
material  removed  to  the  5-foot  depth ;  the  excess,  3,643  cubic  yards,  was  due  to  the 
draft  of  his  dredge  (4  feet),  and  an  allowance  for  low  tides  on  the  bar,  on  which  there 
was  but  2  feet  at  mean  low  tide. 

The  south  edge  of  the  cut  is  57  feet  from  the  axis  of  the  south  jetty,  leaving  a  berm 
of  48  feet  between  jetty  and  edge  of  cut.  The  average  depth  doiie  by  dr^ge  was 
about  6i  feet  below  mean  low  tide,  with  an  average  bottom  width  of  64  feet.  A  fill 
of  from  one-half  to  1  foot  has  taken  place  on  the  south  side  of  the  cut,  due  to  the  over- 
wash  of  the  material  dumped  behind  and  south  of  crest  of  south  jetty.  This  dump 
when  first  placed  reached  a  height  of  about  6  feet  above  water  surface,  and  is  being 
gradually  washed  down  by  the  action  of  the  waves,  the  largest  portion  of  which  is 
carried  back  from  the  jetty  by  the  receding  wave  or  undertow  for  a  distance  vary- 
ing from  40  to  100  feet,  according  to  the  size  and  height  of  dump.  (See  cross  section 
of  cut.) 

Work  resumed  under  the  direction  of  the  Engineer  Department,  U.  S,  A. — The  contract. 
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on  having  failed  to  complete  the  work  after  an  extension  of  one  month's  time  (Jan- 
nary  15  to  February  15,  1892),  and  having  abandoned  the  work,  the  Department 
assumed  control,  material  was  purchased  in  open  market  and  work  commenced  April 
24, 1882,  with  a  force  of  13  men,  all  told. 

On  June  29, 1892,  the  last  construction  work  under  the  present  appropriation  was 
done,  being  the  placing  of  92.19  cubic  yards  of  rock  at  the  outer  end  of  the  south 
jetty.  Quite  a  number  of  working  days  were  lost  during  the  time  between  April  24 
and  June  29,  owing  to  high  southeasterly  winds  and  rough  seas. 

Twenty-eight  18- foot  by  32-foot,  one  18-foot  bv  18-foot,  and  two  12-foot  b;^^  32-foot 
mats  were  sunk,  and  one  hundred  and  ninety-eight  32-foot  fascines  for  crowning  were 
put  in  the  south  jetty,  extending  it  528  feet  more  than  was  expected.  This  additioniJ 
extension  of  the  south  jetty  was  due  to  the  fact  that  the  upper  course  of  12-foot  by 
32-foot  mate  to  extend  over  the  shoal  a  distance  of  about  1,000  feet,  was  dispensed 
with  according  to  your  instructions,  the  material  thus  saved  from  the  upper  course 
being  used  to  extend  the  lower,  and  a  crowning  of  fascines  described  above  substituted. 

The  total  length  of  the  south  jetty  is  2,371  feet,  of  which  the  contractors  put  in 
1,425  running  feet  of  the  lower  course  of  18-foot  by  32-foot,  776  feet  of  the  lower  course 
for  twenty-four  12-foot  by  32-foot  mats,  and  208  running  feet  of  four  fascines  on  each 
mat  for  crowning.  On  top  of  the  1,425  feet  of  the  south  Jetty  there  were  placed  by  the 
contractors  479.^  cubic  yards  of  stone,  and  an  additional  distribution  of  350  cubic 
yards  was  subsequently  placed  over  this  portion  to  bring  the  to^  to  an  average 
height  of  1  foot  above  mean  low  tide.  On  the  528-foot  extension  ol  the  south  Jetty, 
and  the  418  feet  of  mattress  work  to  fill  the  gap  over  the  old  channel,  a  total  of  3o0 
cubic  yards  of  stone  was  placed,  making  a  total  placed  by  the  Department  of  710 
cubic  yards.  At  the  outer  end  or  both  Jetties  a  larger  quantity  of  stone  was  placed 
than  at  any  other  part  of  the  work.  This  was  done  to  secure  the  stability  of  the 
mats  in  case  of  scour  around  the  ends. 

Beaoont. — On  entering  the  new  chann^  from  the  bay  a  red  beacon  is  placed  at  the 
end  of  the  south  Jetty  and  a  black  one  at  the  end  of  the  north  jjetty .  These  beacons 
are  made  of  pine  lumber  10  by  10  inches  by  18  feet,  and  4  by  4  inches  by  25  feet,  with 
balls  6  feet  in  diameter  at  the  tops,  and  are  thus  erected :  The  10  by  10  inches  by  18 
feet  pieces  with  edges  chamfered  are  hauled  down  by  a  watch  tackle  into  the  soft 
bottom ;  an  iron  water  pipe  12  inches  in  diameter  and  6  feet  long  is  then  slipped 
over  the  10  b^  10-inoh  piece  and  then  sunk  into  the  bottom  about  2  feet,  the  space 
between  the  timber  and  iron  being  filled  with  cement  to  protect  the  timber  frt>m  the 
teredo.  To  the  10  by  10  inches  the  4  by  4  inches  is  bolted  with  two  16  by  |  inch  iron 
screw  bolts,  making  a  splice  of  8  feet.  On  top  of  each  4  by  4  inches  a  ball  is  made  of 
pieces  of  1  by  3  incnes,  its  centerpiece  being  6  feet  long,  nailed  on  top  of  the  4  by  4 
inches  at  right  angles  to  each  other,  forming  a  sphere.  The  south  Jetty  beacon  was 
painted  red  and  the  north  beacon  black.  A  row  of  stakes  200  feet  apart  marks  each 
side  of  the  new  channel. 

Improvement  to  navigation, — Since  the  opening  of  the  new  channel  vessels  engaged 
in  the  bayou  trade  now  take  full  loads,  when  heretofore  their  loading  was  governed 
entirely  by  the  depth  of  water  on  the  bar  (3  feet  at  mean  low  tide),  on  which  they 
have  been  detained  from  one  to  fourteen  days.  The  following  letter  from  Mr.  F.  C. 
Magee,  master  of  the  schooner  Dolphin,  states  the  advantages  derived  from  the  im- 
provement made : 

Cedak  Batou,  Trx.,  Jwne  28, 1892, 

Dear  Sir:  I  take  great  pleasure  in  saying  that  the  improvement  made  on  Cedar 
Bayou  Bar  by  your  Department  has  resulted  in  giving  us  a  free  passage  in  and  out  of 
our  bayou.  Heretofore  we  have  been  from  one  to  foiuteen  days  on  the  bar.  Before 
the  jetties  and  dredging  were  began  we  had  to  load  our  schooners  according  to  the 
depth  of  water  on  the  bar;  now  we  take  full  loads.  I  am  expressing  sentiments  of 
all  the  masters  of  vessels  in  the  bayou  trade. 
1  remain,  yours  truly, 

F.  C.  Magee, 
Master  of  the  Schooner  Dolphin. 
Maj.  Chab.  J.  Allen. 

U.  S,  Engineer. 

At  the  inner  and  outer  ends  of  the  dredged  channel  an  average  depth  of  4^  feet 
at  mean  low  tide  can  be  carried,  the  approach  to  the  outer  end  being  I  feet  in  depth 
and  that  of  the  inner  4^  feet. 

AMOUNT  OF  MATERIAL  USED  IN  NORTH  AND  SOUTH  JETTIES. 

North  Jetty, — ^In  the  north  jetty  there  were  placed  217.25  cords  of  brush  and  1,089.01 
cubic  yards  of  stone  by  contract. 
South  jetty. — In  the  south  jetty  there  were  placed  292.19  cords  of  brush  ^^d  479.22 
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cubic  yards  of  atone  by  contract,  and  324  cords  of  brush  and  710  cubio^ards  of  stone 
by  the  Government. 

Very  respectfully^  your  obedient  servant, 

R.  B.  TalfoB; 
ABsiatant  Engineer, 
Maj.  Chas.  J.  Allen, 

Corpn  of  Engineerg,  U.  S.  A, 


COMMERCIAL  STATISTICS  OF  CEDAR  BAYOU,   TEXAS,  FOR  THE    FISCAL  YEAR  F-NDINO 

JUNE  30,  1892. 

[Compiled  from  information  fdmlshed  by  Messrs.  E.  McLean  and  W.  O.  Jefrey  &  Bro.,  of  Cedar  Ba- 
you, Texas.] 

m 

Vessels  using  the  bayou,  16;    10  sailing  vessels,   4  barges,  and  2  steam  tugs 
Draft,  3  feet  to  4  feet  6  inches :  tonnage,  12  tons  to  96  tons ;  trips  made  during  uie 
year,  1,080;  total  tonnage,  26,940  tons. 

Amount  and  value  of  freight  transported. 


Articles. 


Brick 

Cotton 

General  merchandise. 


Tons. 


15,000 

56 

4,992 


Total !      20,042 


Approxi- 
mate 
valae. 


$48,000 

7,000 

73,250 


128,250 


Approxi- 
mate 
freight 
charges. 


$9,900 

1R8 

8,025 


18, 113 


Increase  since  last  year,  792  tons. 


Comparative  statement  of  commercial  statistics  of  Cedar  Bayou,  Texas,  for  the  fiscal  years 

ending  June  SO,  1891  and  189i. 


Vessels  using  the  bayou No. . 

Maximum  draft feet. . 

Maximum  tonnage t^ms.. 

Trips  made No . . 

To  tal  tonnage tons . . 

Freiffbt  transported do 

Totu  value  or  freight 

Total  freight  charges 


1891. 


18 

HI 
96 


19,250 

$108. 250 

$18,612 


1892. 


16 

1,080 

26,940 

20,042 

128,250 

18, 113 


Us. 

IMPROVEMENT  OF  BUFFALO  BAYOU.  TEXAS. 


The  survey  of  Buffalo  Bayou  and  Galveston  Bay  to  Bolivar  Channel^ 
with  a  view  to  improvement,  was  made  in  the  winter  of  1870-'71,  in 
accordance  with  the  provisions  of  section  2  of  the  river  and  harbor  act 
of  Congress  approved  July  11, 1870.  The  report  of  this  survey  is  pub- 
lished in  the  Annual  Report  of  the  Chief  of  Engineers  for  1871. 

An  examination  of  the  bayou  from  Simms  Bayou  to  the  mouth  of 
White  Oak  Bayou  at  Houston  was  made  in  1880  under  section  2  of  the 
river  and  harbor  act  approved  June  14, 1880.  The  rei)ort  upon  this 
examination  is  published  in  the  Annual  Report  of  the  Chief  of  En- 
gineers g)r  1881. 
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It  is  estimated  in  this  latter-named  report  that  the  cost  of  an  im< 
provement  to  give  a  channel  100  feet  wide  and  12  feet  deep  between  the 
I>omt8  named,  by  dredging  and  removal  of  snags  and  other  obstruc- 
tions, and  including  some  necessary  revetment,  would  be  $385,299.75. 
Following  this  report  was  an  appropriation  of  $25,000  by  act  approved 
March  3, 1881,  for  "  improving  Buffalo  Bayou,  Texas,  to  secure  a  chan- 
nel of  100  feet.^ 

A  project  in  accordance  with  the  terms  of  the  appropriation  and  in 
consonance  with  the  report  was  submitted  AprU  25, 1881,  and  the  sub- 
sequent appropriations  have  been  applied  in  general  furtherance  of 
that  project. 

Buffalo  Bayou  is  a  tide-water  stream  emptying  into  San  Jacinto 
Eiver,  about  25  miles  below  Houston,  the  San  Jacinto  emptying  into 
Galveston  Bay.  White  Oak  and  Simms  bayous  are  tributaries  to 
Buffalo  Bayou,  the  former  entering  it  at  Houston  and  the  latter  at  a 
point  about  11  miles  below  Houston. 

The  object  of  the  improvementjs  to  secure  a  channel  12  feet  deep 
and  100  feet  wide,  those  being  the  dimensions  contemplated  for  chan- 
nel improvement  in  Galveston  Bay,  the  aim  being  to  admit  seagoing 
ships  to  Houston.  These  dimensions  of  channel  exist  naturaUy  in 
Buffalo  Bayou  and  the  San  Jacinto  below  Simms  Bayou,  though  it  is 
reported  that  a  small  bar  exists  in  San  Jacinto  Biver  near  Morgan 
£)anal. 

Morgan  Canal  is  the  name  given  to  a  channel  excavated  by  the 
Buffalo  Bayou  Ship-Channel  Company  through  Morgan  Point,  a  pen- 
insula at  the  mouth  of  San  Jacinto  Eiver.  In  Galveston  Bay,  in  pro- 
longation of  the  canal,  is  Morgan  Cut,  also  executed  by  the  same 
company,  connecting  it  with  the  ship  channel  dredged  in  the  bay  by 
Hie  United  States.  The  canal  and  cut  now  belong  to  the  United  States. 

It  is  between  White  Oak  and  Simms  bayous  that  improvement  of 
Buffalo  Bayou  is  almost  entirely  needed.  The  banks  here  are  high 
and  generally  stable,  though  occasionally  subject  to  landslides.  The 
surface  width  is  generally  greater  than  100  feet,  though  there  are  some 
exceptions  to  this  rule.  The  depth  in  the  middle  of  the  channel  is 
usually  9  feet  or  more  at  ordinary  tides,  but  there  are  occasional  shoals 
upon  which  as  little  as  5  or  6  feet  are  found,  and  during  northers  the 
water  surface  is  sometimes  lowered  several  feet.  At  some  points  navi- 
gation is  obstructed  by  the  sharpness  of  the  bends.  It  is  endangered 
also  by  sunken  logs  and  stumps  in  the  bed  of  the  stream  and  by  over- 
hanging trees  upon  the  banks. 

The  commerce  of  the  bayou  is  important.  It  is  mostly  carried  on  by 
means  of  barges  towed  by  tugs.  The  draft  of  the  latter  is  7  feet  or 
less;  that  of  the  former,  when  fully  loaded,  about  5  feet. 

Even  if  but  partial  improvement  of  the  channel  be  made  with  the 
sums  appropriated,  so  as  to  secure  9  or  10  feet  of  water  at  mean  low 
tide,  the  resulting  benefit  will  be  not  only  immediate,  but  greiit,  and 
this  benefit  will  be  increased  by  easement  of  bends  and  removal  of 
snags,  trees,  etc.  When  a  12-foot  depth  is  maintained  througliout 
from  Bolivar  Channel  to  Morgans  Cut  and  Canal,  and  through  the  latter 
to  San  Jacinto  River,  the  depth  of  Buffalo  Bayou  can  be  correspond- 
ingly increased  as  appropriations  are  made; 

A  new  supply  of  sunken  logs  is  found  annually  in  Buffalo  Bayou,  and 
considerable  shoaling  from  surface  wash  also  occurs  annually. 

Judging  from  the  original  estimate  of  the  cost  of  the  improvement, 
the  sum  already  expended^  and  the  annual  contributions  of  snags,  logs, 
and  silt  to  the  stream,  it  is  reasonably  certain  that  the  amount  esti- 
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mated  for  completion  of  the  project,  which  has  accompanied  the  annual 
reports  upon  the  work  for  several  years  p^t,  will  not  be  snflBcient  for 
that  purpose.  To  make  a  new  estimate  woidd  involve  a  resurvey,  which 
would  cost  $5,000;  but  that  expenditure,  in  view  of  the  importance  of 
the  improvement,  would  be  well  repaid.  In  the  absence  of  more  def- 
inite information,  the  estimate  of  the  cost  of  the  work  as  originally  ren- 
dered, and  which  was  undoubtedly  correct  at  the  time  it  was  made,  is 
retained  in  this  report.    It  is  $385,299.76. 

The  appropriation  of  $25,000  made  by  act  of  Congress  August  11, 
1888,  was  applied  to  dredging  and  removal  of  stumps  and  logs  from 
bed  and  banks,  between  White  Oak  Bayou  and  a  point  6  miles  below, 
as  stated  in  the  Annual  Eeport  for  1890. 

Congress  by  act  of  September  19, 1890,  appropriated  $25,000  for  con- 
tinuing the  improvement,  which  sum  was  also  applied  to  dredging,  eas- 
ing of  beads,  and  to  removal  of  stumps,  logs,  and  overhanging  trees. 
This  work,  which  was  done  by  contract,  commenced  March  1, 1891,  and 
was  completed  September  7  following. 

The  work  done  up  to  the  close  of  tEe  fiscal  year  ending  June  30, 1891, 
resulted  in  easing  the  sharpness  of  a  number  of  bends  and  removing  a 
large  number  of  obstructions  from  the  bed  and  banks  of  the  bayou ; 
and  that  done  July,  August,  and  September  of  the  past  fiscal  year 
resulted  in  further  easing  the  bends  and  in  removing  an  additional 
number  of  obstructions. 

For  statement  in  detail  of  the  work  of  the  past  year,  reference  is 
made  to  the  accompanying  report  of  Assistant  Engineer  R.  B.  Talfor. 

The  trade  of  the  bayou  is  principally  carried  on  by  the  Houston 
Direct  Navigation  Company  with  tugs  and  barges.  A  statement  of  the 
freight  carried  by  them  during  the  past  fiscal  year  is  appended.  Many 
smcSl  vessels  also  visit  the  bayou.  To  ascertain  the  extent  of  this  trade 
a  special  agent  was  employed  throughout  the  year  to  keep  a  daily 
record  of  all  such  vessels.  The  shipments  of  cotton  down  the  l)ayou 
from  Houston  to  be  loaded  on  to  seagoing  vessels  at  Galveston  are  im- 
mense. The  number  of  tons  thus  shipped  during  the  past  fiscal  year 
was  84,189,  as  against  81,548  for  the  year  preceding. 

While  the  appropriations  thus  far  made  from  time  to  time  for  this  im- 
provement have  aggregated  but  about  44  per  cent  of  the  originally  esti- 
mated cost  of  the  improvement,  and  while  the  work  done  under  those 
appropriations  has  in  consequence  not  secured  the  full  depth  or  width 
of  the  channel  required,  the  improvements  thus  far  effected*  have  so 
greatly  facilitated  navigation  that  further  and  regidar  appropriations 
for  the  improvement  of  this  important  stream  can  justly  be  asked  for. 
In  view  of  the  probable  increase  in  the  commerce  of  Buffalo  Bayou, 
some  of  those  interested  in  its  navigation  favor  an  improved  channel  of 
greater  dimensions  than  the  present  project  provides  for.  The  practica- 
bility and  cost  of  such  increased  channel  can  only  be  decided  by  a  ftdl 
and  complete  survey. 

Aggregate  amonnt  appropriated  to  July  1, 1892 $168, 750. 00 

Expended  under  the  project  to  July  1, 1891 155, 700. 86 

Expended  during  the  past  fiscal  year 10, 103. 63 

Total  expended  under  the  project 165, 803. 99 

It  is  proposed  to  apply  the  balance  of  funds,  so  far  as  it  will  go,  in 
removing  small  obstructions,  etc. 

It  is  estimated  that  the  sum  of  $50,000  can  be  profitably  expended 
during  the  fiscal  year  ending  June  30,  1894,  in  continuing  the  im- 
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proTement  by  again  going  over  the  ground  more  or  less  where  dredging 
has  been  dpne;  in  widening  the  waterway  where  the  sarface  width  is 
less  than  100  feet  and  where  the  cost  of  widening  is,  not  excessive  and 
where  the  banks  will  bear  such  widening  without  danger  of  sliding;  in 
deex)ening  the  channel  where  its  depth  is  less  than  10  feet;  in  easing 
the  bends,  and  in  removal  of  logs,  stumps,  etc. 

The  work  is  located  in  the  coUection  district  of  Galveston.  The  nearest  light- 
hooses  are  those  in  Galveston  Bay.  The  amount  of  revenue  coUected  at  the  port  of 
Galveston  for  the  fiscal  year  ending  June  30^  1892,  is  $161, 052. 48. 

Ahtiract  of  Ofpropriatums  made  by  Congress  far  improving  Buffalo  Bayotty  Texas, 

By  act  approved  March  3, 1881 $25, 000 

By  act  passed  August  2, 1882 50, 000 

By  act  approved  July  5, 1884 25v000 

By  act  approved  August  5, 1886 18, 750 

By  act  of  August  11, 1888 25,000 

By  act  approved  September  19, 1890 25, 000 

Total 168,750 

^  'Money  statement. 

July  i,  1891,  balance  unexpended $13, 049. 64 

June  30, 1892,  amount  expended  during  fiscal  year 10^  103. 63 

July  1, 1892,  balance  unexpended 2, 946. 01 

July  1, 1892,  outstanding  liabilities 30. 00 

July  1, 1892,  baUnce  available 2,916.01 

Amount  appropriated  by  act  approved  July  13, 1892 25, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 27, 916. 01 

■  ■■»■■  I  ■     ■^^■— ^^^B*— 

{Amount  (estimated)  required  for  completion  of  existing  project 191, 549. 75 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1894    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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rbport  of  mr.  r.  b.  talfor,  assistant  engineer. 

United  States  Engineer  Office, 

Galveston,  Texs.,  June  30, 1892, 

Sir  :  I  have  the  honor  to  submit  the  foUowing  report  of  operations  for  the  improve- 
ment of  Buffalo  Bayou,  Texas,  for  the  fiscal  yev  ending  June  30,  1892 : 

At  the  date  of  my  last  annual  report  the  work  under  that  appropriation -had  not 
been  completed.  The  work  of  improvement,  however,  was  carried  on  until  Septem- 
ber 7,  1891,  at  which  time  the  money  available  was  expended.  Between  Juno  30 
and  September 7, 1891,  the  dredging  plant  was  engaged  in  taking  out  the  worst  of 
the  stumps  and  logs  that  were  in  the  way  of  the  improved  navigation  between  Con- 
stitution Bend  and  the  city  of  Houston,  and  also  tne  removal  of  the  point  at  Bend 
No.  4,  the  derrick  being  placed  on  the  top  of  the  bank  and  depositing  the  excavated 
material  80  feet  from  the  water's  edge.    The  removal  of  this  point  and  the  three 

I  joints  below  has  very  materially  aided  the  improved  navigation  of  the  bayou.  The 
ast  work  done  was  at  the  turning  point  at  the  foot  of  Main  street,  Houston,  where 
the  contractor  took  out  about  1,500  cubic  yards  extra  at  his  own  expense  after  the 
appropriation  was  expended,  so  as  to  give  better  facility  for  the  turning. 

Keference  was  made  in  my  last  annual  report  to  the  dumping  of  garbarge,  etc., 
on  the  banks  of  the  ba^ou  by  privates  parties  and  the  city  of  Houston.  These 
parties  and  the  authorities  of  the  city  have  been  notified  by  you  officially  to  discon- 
tinne  the  abuse.    It  ia  to  be  hoped  that  this  nuisance^wiU  be  abated,  especially  aa 
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the  growing  importance  of  this  waterway  as  a  commercial  outlet  to  Houston  is  in- 
creasing to  snch  an  extent  that  its  future  value  can  not  be  estimated. 
Very  respectfolly,  your  obedient  servant 

R.  B.  Talfor, 

Assistant  Mn^neer, 

Maj.  Chas.  J.  AllbN; 

Corps  of  Engineers,  U.  8,  A, 


COMMERCIAI.  STATISTICS  OP  BUFFALO  BAYOU,  TEXAS,  FOR  THB  FISCAI/  YEAR  ENDING 

JUNE  30,  1892. 

[Compiled  from  reports  of  Special  Agents  L.  F.  Allien,  of  Houston,  Tex.,  and  L.  Megget,  aecretazy 

Honston  Direct  Navigation  Company.] 

Vessels  using  the  hayou, — ^Thirty-two  barges,  length,  65  feet  to  162  feet;  draft,  4 
feet  to  6  feet;  tonnage,  23  to  358  tons.  Eight  steam  tugs,  length,  50  feet  to  94  feet; 
draft,  4  feet  to  6^  feet ;  tonnage,  12  tons  to  105  tons.  Three  steamers,  length,  57  feet 
to  145  feet;  draft,  4  to  4i  feet;  tonnage,  26  tons  to  240  tons.  Seventy -one  schooners 
and  sloops,  length,  22  feet  to  80  feet;  draft,  2  feet  .to  6  feet;  tonnage,  4  tons  to  40 
tons  each.    Trips  made  during  the  year,  3,345.    Total  tonnage,  398,452  tons.« 

Amount  and  value  of  freight  transported. 


Articles. 


Cotton  (336,054  bales) 

Cotton  seed,  cake,  and  meal 

Coal  and  wood 

Lumber  and  shingles 

General  merchanaise 

Total 


Tons. 


Approxi- 
mate value. 


84,189 

21,750 

15.595 

1,533 

9,112 


132, 179 


$13,138,980 

430, 477 

70, 171 

16,050 

134,372 


13,790,650 


Approxi- 
mate freight 
charges. 


$153,486 

19,967 

12,081 

3,873 

17,313 


206»7I» 


Increa.'^e  since  last  year,  24,091  tons. 

Comparative  statement  of  commercial  statistics  of  Buffalo  Bayou,  TexaSyfor  the  fiscal  years 

ending  June  SO,  1888, 1889, 1890, 1891,  and  180)2, 


Tear. 


1888 
1889 
1890 
1891 
1892 


Tear. 


Yeesels  using  bayou. 


Schoon- 
ers. 


No. 
62 
88 
42 
33 
71 


Steam- 
ers. 


No. 
7 

7 

7 

4 

11 


Barges. 


No. 
20 
19 
19 
31 
32 


Haxi. 

mum 

length. 


Feet. 
173 
173 
173 
162 
162 


Maxi- 
mum 
draft. 


Feet. 
8 
7 
7 
6 

6* 


Maxi- 
mum 
ton- 
nage. 

Tons. 
254 
254 
254 
358 
358 


Trips 
made. 


No. 

920 

735 

617 

2,274 

3,345 


Total 
ton- 
nage. 


Twis, 


295.869 
398,452 


1888 
1889 
1890 
1891 
1892 


TrauHported. 


Cotton 


Tons. 
26,692 
41,227 
66, 852 
81, 548 
84,189 


Cotton- 
seed 
cake. 


Torn. 

9,959 
12, 628 
19,199 
12, 469 
21,760 


Wood 
and 
coal. 


Tons. 
4,320 
3,456 
2,970 
9,810 
15, 595 


Lum- 
ber aud 
shin- 
gles. 


Ton9. 

2,765 

1,221 
512 
622 

1,538 


Iron 

and 

steel. 


Ton». 
1,509 
3,  120 
1,278 


Goner- 
!  al  mer- 
chan- 
dise. 


Ton9. 
4,596 
898 
5, 423 
3,639 
9,112 


Total 
weight. 


Torn. 
49,841 
60,550 
96,234 
108,088 
182, 179 


Total  value. 


$5,132,828 
7, 617, 380 
13,880,766 
16,343,896 
13, 790, 650 


Total 
freight 
charges. 


$94,960 
96,794 
154, 715 
156,906 
206,719 
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U  6. 
IMPROVEMENT  OF  HARBOR  AT  BRAZOS  SANTIAGO,  TEXAS. 

The  work  of  construction  for  improvement  of  this  harbor  was  sus- 
pended in  October,  1884.  The  subject  of  improvement  of  the  harbor 
was  referred  by  the  Chief  of  Engineers,  under  date  of  December  8, 1885, 
to  the  Board  of  Engineers  for  report.  The  Board  called  for  certaii^  in- 
formation which  involved  a  resurvey  of  the  harbor  and  other  investi- 
gations. A  surveying  party  left  Galveston  on  the  24th  of  June,  1887, 
to  procure  the  desired  information,  completing  the  survey  early  in 
August  following.  The  results  of  the  survey  were  reported  under  date 
of  September  29, 1887.  The  report  showed  that  the  work  (south  jetty) 
completed  in  1884  had  practically  disappeared.  The  project  under 
which  that  jetty  had  been  built  contemplated  the  construction  of  two 
parallel  jetties,  as  follows:  The  south  jetty  (Brazos  Island  Jetty)  to 
be  3,630  feet  long  and  the  north  jetty  (Padre  Island  Jetty)  to  be  2,940 
feet;  the  direction  of  the  jetties  to  be  in  prolongation  of  the  pass, 
the  width  between  them  to  be  about  the  same  as  that  of  the  narrowest 
part  of  the  pass,  viz,  1,500  feet;  estimated  cost  of  the  north  jetty,  about 
1130,000;  estimated  cost  of  the  south  jetty  about' f  lOO/KK).  In  addi- 
tion it  had  been  proposed  to  construct  a  dam  from  toint  Isabel  to 
Brazos  Island  to  increase  the  depth  of  water  on  the  bar  and  in  the 
channel  to  Point  Isabel  by  preventing  the  flow  towards  Boca  Chica. 
Approval  had  been  given  to  so  much  of  the  project  as  covered  the 
construction  of  the  south  jetty.  For  information  in  detail  as  to  the 
condition  of  the  work  and  cost  of  further  improvement,  reference  is  here 
made  to  th^  report  of  September  29^  1887,  and  to  that  of  the  Board  of 
Engineers,  both  contained  in  Appendix  T  to  the  Annual  Eeport  of  the 
Chief  of  Engineers  for  1888,  pages  1322-1330  and  pagfes  1299  and  1300. 

From  the  best  information  attained  by  the  survey  the  cost  of  an  im- 
provement to  consist  of  two  parallel  Jetties  placed  about  1,100  feet 
apart  Was  estimated  at  not  less  than  $1,130,000,  and  it  was  also  esti- 
mated, in  the  Annual  Report  for  1888,  that  the  appropriation  necessary 
for  carrying  on  that  work  (should  it  be  ordered)  for  the  fiscal  year 
ending  June  30, 1890,  should  not  be  less  than  $600,000.  ,  The  total  of  ex- 
penditures under  appropriations  at  the  date  of  rendering  the  estimate 
of  $1,130,000  was  $188,590.23,  so  that  the  revised  estimate  of  cost  of 
the  improvement,  counting  from  the  commencement  of  the  work,  was 
thus  brought  up  to  $1,318,590.23. 

The  total  of  appropriations  to  include  the  last  one,  that  of  $25,000, 
by  act  of  August  11, 1888,  is  $247,500.  The  expenditures  since  work 
ceased  in  1884  have  amounted  to  $5;i34.87  in  making  survey  and  in 
contingencies,  including  in  the  latter  the  cost  of  collecting  commercial 
statistics  of  the  port. 

No  work  for  improvement  was  done  during  the  past  fiscal  year,  the 
amount  of  money  available  having  been  too  small  to  warrant  com- 
mencing it.  A  special  agent  was  employed  during  the  year  to  keep  a 
daily  record  of  all  incoming  and  outgoing  trade.  Commercial  statistics 
compiled  from  this  record  are  hereto  appended.  It  will  be  seen  that 
the  trade  of  the  port  is  comparatively  light.  Comparison  of  this  with 
records  of  last  year  shows  a  decrease  of  tonnage  of  4,149  tons. 

The  conclusion  that  not  less  than  $600,000  should  be  available  before 
undertaking  further  work  is  here  concurred  in,  though  it  is  not  asserted 
that  the  amount  of  commerce  to  be  benefited  justifies  such  an  expen- 
diture at  this  time.  And  it  is  respectfully  suggested  that  if  the  im- 
portance of  the  port  be  not  considered  sufficient  to  justify  so  large  aa 
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appropriation  the  improvement  be  deferred  for  the  present.  There  re^ 
main  in  round  numbers  $542,000  as  the  sum  that  should  be  appropri- 
ated  for  the  fiscal  year  ending  June  30, 1894,  in  case  Congress  orders 
the  improvement  indicated.  •    ' 

Original  estimated  cost  of  the  work  as  revised  in  1888 $1, 318, 590. 22 

Aggregate  amount  appropriated  to  July  1, 1892 247,500.00 

Amount  expended  to  July  1,  1891 189,608.59 

Amount  expended  diinng  the  past  fiscal  year .  190. 00 

'Total  expended 'to  July  1,  1882 189,79a59 

In  addition  there  was  appropriated  in  1878  $6,000,  which  was  ap- 
plied to  removing  a  wreck. 

The  work  is  located  in  the  collation  district  of  BrownsviUe.    The  nearest  light 
house  is  the  Brazos  Santiago  light-house,  on  Padre  Island.  The  amount  of  reyenue 
coUected  at  the  port  of  Brownsville  during  the  fiscal  year  ending  June  90, 18^,  was 
$l,e92.68. 

Abstract  of  appropruUiana  made  by  Congress  far  improving  harbor  at  Brazos  Santiago,  Tex, 

By  act  approved — 

June  14, 1880 $25,000 

March  3,  1881 75,000 

By  act  passed  August  2, 1882 60.000 

By  act  approved — 

July  5, 1884...: 25.000 

August  5,  1886 , 37,500 

Byaotof  August  11, 1888 .' 25,000 

Total ! 247,500 

Money  stateinenU 

July  1,  1891,  balance  unexpended ^ *   $57, 891. 41 

June  30, 1892,  amount  expended  during  fiscal  year 190. 00 

July  1,  1892,  balance  unexpended 57,701.41 

July  1,  1892,  outstanding  liabilities 15. 00 


July  1,  1892,  balance  available. 


57, 686. 41 


f  Amount  (estimated)  required  for  completion  of  existing  project 1, 071, 090. 22 
Amount  that  can  .be  profitably  expended  in  fiscal  year  ending  June 
s      30,1894 543,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS  OP  BRAZOS  SANTIAGO,  TEXAS,  FOR  THE  FISCAL  YEAR  END- 
ING JUNE.  30,    1892. 

[Coinpiled  from  reporto  rendered  by  Sneoial  Agent  E.  J.  Kenedy,  of  Isabel,  Tex^ 

Vessels  using  the  harbor,  15;  3  steamers  and  12  sailing  vessels.  Length  on  deck, 
60  feet  to  220  feet;  draft,  3  feet  2  inches  to  9  feet  4  inches.  Tonnage,  31  tons  to 
717  tons.    Trips  made  during  the  year,  127^    Total  tonnage,  48,724  tons. 

Amownt  and  value  of  freight  transported. 


Articles. 


Wool  and  hides 

Lumber 

General  merchandise 

Total 

Deoreaae  since  last  year,  4,148  tons. 


Tons. 


3,002 

1,885 

12,538 


17, 495 


Approxi- 
mate 
value. 


$154,000 

23,10S 

069,180 


846,946 


Approxi- 
mate 
fhiight 
charges. 


$24,225 

8,932 

132,096 


166,862 


5-B~S»w»W" 
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Canffparative  statement  of  commercial  atatiefice  of  Brazos  Santiago  Harbor,  Tex.,  for  the 
fiscal  years  ending  June  SO,  1888, 1889, 1890,  1891,  and  1892, 


Yeftc 


1888 
1889 
1890 
1891 
1893 


1888 
1889 
1890 
1891 
1892 


Cotton. 


T«fw. 


130 
80 


Vessela 

Maxi- 

Maxi- 

Maxi. 

Tripa 
made. 

using 

mum 

mum 

mum 

harbor. 

No.    , 

length. 

draft. 
Feet. 

tonnage. 

Feet. 

Tone. 

No. 

li 

241 

10 

678 

126 

U 

241 

10 

678 

158 

20 

219 

9 

717 

170 

20 

220 

10.5 

717 

120 

i       « 

220 

9.4 

717 

127 

Transported. 


Wool 

and 

hides. 


Tons, 
2,925 
8,080 
4,153 
8,218 
8,092 


Lumber. 


Tone. 
2,324 
3,188 
2,038 
2,434 
1,865 


General 

merchan- 

difto. 


Tone. 
9,867 
10,885 
14,844 
15,992 
12,538 


Total 
weigjit. 


Tone. 
15,166 
17,  .283 
22,015 
21,644 
17,495 


Total 
value. 


$737,432 

820,315 

1, 060, 189 

1,061,082 

846,946 


Total 
tonnage. 


Time. 
44,741 
46,319 
40,641 
44,5:{6 
48,724 


Total 
freight 
charges. 


$83,541 
78, 140 
129, 132 
160, 215 
165,852 


Beven-ue  eollected. 

1888 - '$31,625.00 

1889 20,338.00 

1890 .r 37,990.00 

1891 ...: 8,886.32 

1892 1,692.68 


U  7. 

PRELIMINARY  EXAMINATION  OF  BRAZOS  RIVER,  TEXAS,  FROM  ITS  MOUTH 

TO  WACO. 


[Printed  in  House  Ex.  Doo.  No.  63,  Fifty-second  Congress,  first  session.] 

Office  of  the  Ohief  of  Engii^ers, 

United  States  Army, 
Washington^  />.  C,  November  JSO,  1891. 

Sir:  I  have  the  honor  to  submit  herewith  copy  of  reports,  dated 
February  24  and  October  1,  1891,  by  Maj.  Charles  J.  Allen,  Corps  of 
Engineers,  on  preliminary  examination  of  Brazos  Biver,  Texas,  from  its 
mouth  to  Waco,  made  in  compliance  with  provisions  of  river  and  har- 
bor act  approved  September  19, 1890. 

It  is  the  opinion  of  M{\j.  Allen  and  of  the  Division  Engineer,  Col.  0. 
B.  Comstock,  Corps  of  Engineers,  that  this  locality  is  not  worthy  of 
improvement  by  the  United  States.    I  concur  in  this  opinion. 
Very  respectfully,  your  obedient  servant, 

Tiios.  Lincoln  Casey, 
Brig.  Gen.j  Chief  of  EiigineerB. 

Hon.  Eedfield  Proctor, 

Secretary  of  War. 
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report  op  maj.  charles  j.  allen,  corps  of  engineers. 

United  States  Engineer  Office, 

Galveston,  Tex.,  February  24, 1891. 

General  :  I  have  the  honor  to  rei^ort  aa  follows  regarding  a  prelim- 
inary examination  of  Brazos  Eiver  from  its  mouth  to  Waco,  in  compli- 
ance with  sections  17  and  18  of  the  river  and  harbor  act  of  Congress 
approved  September  19, 1890. 

X  survey  of  Brazos  Eiver  from  Waco  to  the  mouth  was  made  in  1874 
in  accordance  with  the  requirement  of  act  of  Congress  of  June  23  of 
that  year.  The  report  of  that  survey  is  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1875,  part  1,  pages  929-941. 

From  that  report  it  is  seen  that  the  distance  from  Waco  to  the  mouth 
is,  following  the  channel,  430  miles.  At  the  time  of  the  survey  the 
river,  within  the  limits  named,  contained  upward  of  140  shoals  and  bars 
upon  which  the  depths  at  low  water  were  from  1  to  12  inches,  the  shoals 
or  bars  averaging  60  to  3,000  feet  in  length  and  being  composed  mostly 
of  rock  and  bowlders.  In  addition  the  river  was  encumbered,  more  or 
less,  with  snags. 

As  early  as  1832  the  river  sustained  considerable  commerce,  which 
increased  jn  importance  until  1858.  During  that  time,  high-water  navi- 
gation extended  to  Washington,  255  miles  above  the  mouth  of  the  river, 
and  the  low-water  navigation  to  Columbia,  36  miles  above  the  same 
point.  The  mouth  of  the  river  was  obstructed  by  a  bar  upon  which 
the  depth  of  water  varied. 

About  1858  inland  water  navigation  was  secured  between  Brazos 
River  and  Galveston  by  the  opening,  by  private  parties,  of  a  canal  which 
obviated  the  necessity  of  small  vessels  making  the  outside  passage. 

In  1857-'58  the  State  of  Texas  undertook  improvement  of  the 
river  ftx)m  Washington  to  its  mouth,  $60,000,  as  reported,  having  b^n 
api)ropriated  for  that  purpose.  Some  improvement  of  the  rock  shoals 
was  effected,  and  some  snags  were  removed  from  the  lower  river,  but 
there  was,  as  reported,  general  complaint  of  the  insufficiency  of  the 
work. 

Shortly  after  1858  the  city  of  Houston  began  to  tap  the  trade  of  the 
upper  Brazos  country,  and  by  1875  it  had  drawn  it  away  from  the  river 
above  Columbia.  In  1875  two  small  steamboats  running  to  Columbia 
represented  the  entire  commerce  of  the  river. 

The  present  commerce  of  the  river  is  carried  on  by  one  small  steam- 
boat running  from  Galveston,  via  West  Galveston  Bay  and  the  Brazos 
Canal,  to  Columbia,  and  to  Bolivar  Landing,  18  miles  above  Columbia^ 
depending  upon  the  stage  of  water  in  Brazos  Eiver,  and^  as  reported, 
by  a  number  of  sloops  and  schooners  that  navigate  the  river  from  its 
mouth  to  Bolivar  Lauding  during  the  cotton  and  sugar  season,  stage  of 
water  permitting. 

It  has  been  stated  that  the  value  of  the  trafi&c  through  West  Galves- 
ton Bay,  in  one  season,  from  Brazos  Eiver  alone,  amounted  to  $732,000, 
but  the  particular  year  was  not  given.  . 

In  Appendix  T  to  the  Annual  Eeport  of  the  Chief  of  Engineers  for 
1888,  the  total  value  of  the  trade  of  the  river  for  the  fiscal  year  ending 
June  30,  1888,  was  stated,  approximately,  as  $136,408,  viz: 

Via  mouth  of  river $4S,344 

Via  canal 88,064 

There  is  a  life-saving  station  on  Galveston  Island,  about  17  miles 
from  the  mouth  of  the  Brazos.  The  nearest  light-house  is  at  the  en- 
trance to  Galveston  Harbor. 
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The  work  of  improving  the  bar  at  the  mouth  of  the  river  lA  in  tlie 
hands  of  a  private  corporation, authorized  to  make  that  improvement  at 
its  own  expense. 

Improvement  of  the  Brazos,  from  Waco  to  its  mouth  by  private  par- 
ties has  been  contemplated  very  lately,  as  appears  from  the  following 
extract  from  a  printed  pamphlet^  entitled  **Eeport  of  a  Preliminary 
Survey  of  the  Brazos  River,  made  by  Prof.  J.  H.  Hurwood,  for  the  Waco 
Board  of  Trade,  July  and  August,  1890:'' 

EXTRACT. 

The  Waco  Beard  of  Trade,  early  in  tjie  month  of  June  of  this  year,  was  ureed  to 
give  attention  to  the  subject  of  the  Brazos  River,  to  ascertain  if  possible  whether 
that  river  is  susceptible  to  navigation.  At  a  meeting  held  June  6  Judge  J.  N.  Lyle. 
a  most  ardent  advocate  of  snoh  movement,  presented  the  following  preamble  and 
resolution : 

''  Whereas  it  is  deemed  practicable  to  so  improve  the  channel  of  the  Brazos  Biver 
as  to  render  it  navigable  for  a  greater  part  of  the  year  from  Waco  to  its  mouth ; 
and 

''Whereas  the  desired  work  of  improvement  can  be  more  rapidly  and  economically 
accomplished  by  private  enterprise,  organized  after  the  manner  of  the  syndicate  now 
impit)ving  the  month  of  the  Brazos,  with  rights  and  privileges  conferred  by  act  of 
Congress:  Therefore, 

^*K€$olved,  That  the  president  of  the  Waco  Board  of  Trade  appoint  a  committee  of 
five,  whose  duty  it  shall  be  to  concert  measures  looking  to  the  organization  of,  and, 
if  practicable,  to  organize  a  syndicate  to  secure  such  legislation  as  may  be  neces- 
sary and  start  the  work  of  improvement  aforesaid ;  and  said  committee  is  hereby 
authorized  to  visit  and  confer  with  the  officers  of  tne  syndicate  now  improving  the 
mouth  of  the  Brazos,  and  endeavor  to  enlist  their  cooperation  in  the  enterprise." 

As  soon  as  the  high  water  in  the  river  subsided  sufficiently  I  had  a 
reconnoissance  made  froiji  its  mouth  to  Bolivar  Landing  in  order  to  ob- 
tain the  latest  information  in  regard  to  obstructions  to  navigation  on 
that  i)ortion  of  the  stream.  The  reconnoissance  was  made  by  R.  B.  Tal- 
for,  assistant  engineer.  From  the  report  of  that  reconnoissance  (copy 
herewith)  it  appears  that  there  are  about  200  snags  and  trees  in  the  bed 
of  the  river  below  Bolivar  Landing,  about  150  of  which  are  obstructions 
to  nayigation  and  scattered  along  a  distance  of  about  40  miles.  It  does 
not  appear  from  all  that  I  have  b^n  able  to  leam  that  these  obstructions 
are  so  formidable  as  to  prevent  the  use. of  the  river  by  the  steamboat 
and  other  vessels  mentioned  when  the  stage  of  water  is  sufficiently  high 
for  them  to  navigate  it. 

To  overcome  the  obstructions  to  low- water  navigation  presented  by 
the  rock  and  bowlder  shoals  a  system  of  locks  and  dams  would  be  re- 
quired, the  cost  of  which  would  be  out  of  all  proportion  to  the  present 
commerce  of  the  river.  As  for  the  prospective  commerce  of  the  stream, 
or  that  which  might  be  developed  by  an  expensive  improvement,  the 
present  indications  are  too  vague  and  uncertain  for  them  to  bear  in  any 
degree  upon  the  question  of  improvement. 

Taking  into  consideration  all  the  foregoing,  I  am  unable  to  discover 
any  good  reason  why  the  United  States  Government  should  undertake 
an  improvement  of  the  Brazos  River. 

I  am,  therefore,  of  opinion  that  this  river  should  not  now  be  classed 
amongst  those  worthy  of  improvement  by  the  General  Government. 
Very  resx)ectfiilly,  your  obedient  servant, 

CpAS.  J.  Allen, 
Major  J  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EnghieerSj  U.  S.  A. 

(Through  Col.  C.  B.  Comstock,  Corps  of  Engineers,  Division  Engi- 
neer,  Southwest  Division.) 
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[First  indorseinentO 

U.  S.  Engineer  Office, 

Southwest  Division, 
Kew  Yorky  March  2^  1S91. 

Eespectfiilly  forwarded  to  the  Chief  of  Engineers. 
I  concur  in  the  opinion  of  the  district  officer  that  Brazos  Biyer  is  not 
at  present  worthy  of  improvement  by  the  United  States. 

C.  B.  Oomstock:, 
Colonel  of  Engineers^ 
Bvt.  Brig,  Oe^.y  U.  8.  A.y  Division  Engineer. 


eeport  of  mr.  b.  b.  talfor,  a88ista27t  ilsqixsksbu 

United  States  Engineer  Office, 

Galve$t4m,  Tex,,  February  19, 1891, 

Sir  :  I  have  the  honor  to  report  on  the  examination  of  the  BrazoB  River  from  its 
month  to  Bolivar  Landing,  18  miles  above  Columbia,  made  February  14, 15,  and  16. 

This  examination  shows  that  there  are  about  200  snags  and  trees  in  t{^e  bed  of  tilie 
river,  mostly  of  live  oak,  with  a  few  eottonwood,  elms,  and  willows.  Of  this  num- 
ber 150  are  obstructions  to  navigation  and  are  scattered  over  a  length  of  the  river 
embraced  between  a  point  14  miles  above  its  mouth  and  Bolivar  Lauding,  a  distance 
of  about  40  miles,  and  are  located  as  follows : 

Snafin. 

From  the  mouth  to  Brazoria 20 

From  Brazoria  to  Columbia 69 

From  Columbia  to  Bolivar  Landiiy^ 54 

Total  snags  that  impede  navigation 143 

About  6  miles  above  the  mouth  of  the  river  an  obstruction  of  white  oak  logs  was 
placed  during  the  late  war  to  prevent  the  passage  of  Union  gunboats ;  this  has  been 
partially  removed,  but  does  not  interfere  with  the  present  navigation. 

Two  steamboat  wrecks  were  found— one  near  the  landing  at  Brazoria,  the  other 
3f  miles  above. 

The  commerce  of  the  lower  Brazos  consists  of  sugar,  cotton,  molasses,  hide^,  cot- 
tonseed, com,  etc.,  and  is  mostly  carried  by  steamboat  to  Galveston,  although  there 
are  a  numb  er  of  sloops  and  schooners  engaged  in  the  river  trade  during  the  cotton 
and  sugar  season. 

In  conclusion  would  state  that  I  am  indebted  to  Messrs.  Brands  Masterson,  Travis 
Smith,  and  also  Captain  Keen,  of  the  steamboat  Whitewater,  for  assistance  and  informa- 
tion received. 

Very  respectfully,  your  obedient  servant, 

R.  B.  Talfor. 
Assistant  Engxneet. 
M%|.  C.  J.  Allen, 

Corps  of  Engineers,  V,  S.  A, 


supplementary  report. 

United  States  Engineer  Office, 

.  Oalveston^  Tex.y  October  i,  1891. 

General:  In  compliance  with  indorsement,  Office  Chief  of  Engi- 
neers, August  31, 1891,  upon  my  letter  of  August  27, 1  caused  a  fiirther 
examination  to  be  made  of  the  lower  Brazos  River,  with  the  view  of  ascer- 
taining the  present  extent  of  its  navigation  and  prospective  increase  iii 
commerce.  The  examination  was  maS.e  by  Lieut.  William  C.  Langfltt, 
Corps  of  Engineers,  a  copy  of  whose  report  upon  the  same,  and  to  which 
attention  is  invited,  is  herewith. 
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As  stated  in  my  letter  of  August  27,  there  appeared  to  have  been  a 
'  large  increase  in  the  number  of  steamers  navigating  the  lower  river. 
The  inference  as  to  this  increase  had  been  drawn  mostly  from  advertis- 
ing and  other  statements,  and  it  was  with  a  yiew  to  avoid  injustice  to 
the  navigation  and  commerce  of  the  stream  that  the  supplementary 
examination  was  suggested.  The  report  of  the  late  examination  men- 
tions six  steamers  in  addition  to  the  one  reported  under  date  of  Feb- 
ruary 24,  and  as  follows: 

The  following  steamers  are  now  fonnd  on  the  river,  viz :  Whitewater ,  Chryatie.  Jus- 
tine, Emily  P.,  Orlina,  Steadman,  and  Alice  Blair,  The  Whitewater  and  Emily  P.  are 
small-sized,  ordiuarv  stem-wheel  river  boats.  The  latter  plies  only  between  Velasco 
and  Galveston,  making  three  round  trips  each  week.  The  Whitewater  makes  one  round 
trip  each  week  between  Galveston  and  Colnmbia.  When  notified  she  ascends  the 
river  as  far  as  Bolivar  for  freight  and  Ib  the  only  one  that  does  so.  The  Chrystieis  a 
small  screw  steamer  about  30  ieet  long,  carrying  the  mail  and  express  from  Columbia 
(present  terminus  of  railroad)  to  points  down  tne  river.  She  is  limited  to  twenty- 
five  passengers  and  can  carry  bat  little  freight.  She  makes  one  round  iiip  daily  be- 
tween Qnintana  and  Columbia.  The  Justtne  is  a  trifle  larger  boat,  but  simUar  to  the 
Chrystie  and  is  at  present  undergoing  repaii's.  When  these  are  completed  she  will 
replace  the  Chrystief  which  will  then  run  oetween  Velasco  and  Galveston,  three  round 
trips  i>er  week.  These  four  steamers  belong  to  the  Columbia  Transportation  Com- 
pany. The  Orlina  and  Steadman  are  small  boats  like  the  Chryetie,  are  limited  to 
twenty-five  jHMBengers  each,  and  ply  between  Velasco  and  Qnintana,  carrying  pas- 
sengers back  and  forth.  The  distance  is  about  4  miles.  The  Alice  Blair  is  a  good- 
sized  stem-wheel  river  steamer,  plying  between  Velasco  and  Columbia  and  making 
one  round  tirip  per  day.  She  carries  considerable  freight  and  most  of  the  passengers 
for  Velasco  brought  into  Columbia  by  the  railroad,  but  the  early  completion  of  the 
Brazos  and  Northern  Railroad  from  Velasco  to  Chenango  will  take  this  trade.  She 
'  is  at  present  connected  with  the  management  of  the  Brazos  River  Channel  and  Dock 
Company,  and  I  understand  that  upon  completion  of  the  railroad  she  will  either  be 
taken  on  of  the  river  altogether  or  become  a  freight  boat  in  competition  with  the 
boats  of  the  Columbia  Transportation  Company. 

In  this  condition  of  affairs  it  is  evident  that  the  freight  carried  by  the  Whitewater 
is  all  that  properly  belongs  to  that  portion  of  the  river  under  consideration. 

Following  are  channel  distances  from  the  original  mouth  of  the  river 
of  x)oints  mentioned  in  the  preceding  quotation: 

Quintana,  at  mouth  of  river. 

Velasco,  5  miles  above  mouth  of  river. 

Columbia,  37  miles  above  mouthof  river. 

Brazoria  and  Bolivar,  other  points  mentioned  in  Lieutenant  Lang- 
fitf  s  report,  are,  respectively,  about  29  and  49  miles  above  the  mouth. 

The  situation  on  the  lower  Brazos  may  be  summed  up  about  as 
follows: 

The  improvement  of  the  mouth  of  the  river  is  in  the  hands  of  a  pri- 
vate corporation  under  an  act  of  Congress,  August,  1888,  said  act  au- 
thorizing the  corporation  to  charge  and  collect  tolls  under  regulations 
that  may  be  made  by  the  Secretary  of  the  Treasury  of  the  United  States- 
This  company  has  made  extensive  improvements  at  the  mouth  of  the 
river  and  the  bar  by  construction  of  jetties  extending  about  6,000  feet 
into  the  Gulf  of  Mexico,  and  has  extended  its  work  of  channel  improve- 
ment up  to  Velasco,  and  it  is  understood  that  the  same  company  expects 
to  carry  the  improvement  about  7  miles  farther  upstream. 

Brazos  River  is  connected  with  West  Galveston  Bay  by  a  canal  owned 
by  a  private  corporation,  the  Columbia  Transportation  Company,  which 
has  the  right  to  exact  tolls  from  vessels  using  it.  The  entrance  to  this 
canal  from  Brazos  Eiver  is  about  three-quarters  of  a  mile  from  the 
river  mouth. 

Produce  in  vessels  therefore  seeking  the  Gulf  of  Mexico  from  the 
river,  and  vice  versa,  must  pass  through  channels  controlled  by  private 
parties. 

My  report  of  February  24,  last,  referred  to  resolutions  by  the  Waco 
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Board  of  Trade  looking  to  the  organization  of  a  syndicate  to  undertaka 
improvement  of  the  river  more  or  less  from  its  mouth  to  Waco. 

It  does  not  appear  that  there  has  been  any  material  increase  in  ship- 
ment of  farm  products  by  river  over  what  was  reported  three  years  ago. 
I  see  no  reason,  therefore,  to  change  the  opinion  expressed  in  my  report 
of  February  24,  last,  that  this  river  should  not,  at  present,  be  classed 
amongst  those  worthy  of  improvement  by  the  General  Government. 

The  foregoing  report  does  not  take  into  consideration  the  ocean  ves- 
sels arriving  at  and  departing  from  Velasco,  as  they  traverse  that  part 
of  the  river  under  improvement  by  the  private  corporation  mentioned 
above. 

Very  respectftdly,  your  obedient  servant,    . 

Ghas.  J.  Allen, 
MajoTy  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EngineerSy  U,  S.  A. 


beport  of  liect.  wm.  c.  langfitt,  corps  of  rnoin1cer8. 

Unitbd  States  Engineer  Office, 

Oalveston,  Tex,,  SeptemSer  SO,  1891, 

Major:  I  have  the  houor  to  submit  the  following  report  of  an  examination  of  the 
Brazos  River,  Texas,  from  its  mouth  to  Bolivar  for  the  purpose  of  obtaining  some 
idea  of  its  need  of  improvement,  together  with  such  statistics  as  to  the  present 
and  prospective  value  of  its  commerce  as  oould  be  obtained. 

As  it  was  impossible  to  view  the  river  by  boat  from  Bolivar  to  Columbia  (there 
being  no  boat  going  either  way  for  at  least  a  week  ai'ter  the  date  of  my  visit)  I  left 
the  train  for  Columbia  at  Oyster  Creek  Station  and  stayed  over  night  with  the  own« 
ers  of  one  of  the  most  productive  plantations  on  the  river  between  Bolivar  and  Co- 
lumbia. Through  their  kindness  1  was  enabled  to  view  the  river  over  a  stretch  of  2 
or  8  miles,  beginning  at  a  point  about  2  miles  below  Bolivar  and  going  downstream. 
From  Columbia  down  I  took  the  Chrj/stie,  a  small  screw  steamer. 

For  the  purposes  of  this  report  I  will  aivide  the  river  into  three  parts,  viz :  (1) 
That  portion  between  its  mouth  and  the  town  of  Brazoria ;  (2)  that  portion  between 
Brazoria  and  Columbia;  (3)  that  portion  between  Columbia  and  Bolivar  and  points 
farther  up. 

It  may  be  well  to  state  here  that  the  principal  complaint  made  by  boatmen  is 
about  the  snags  and  sunken  logs  that  render  navigation  dangerous.  The  depth  is 
or  would  be  everywhere  sufficient  if  the  snags  and  sunken  logs  were  removed.  The 
shoalest  water  between  the  mouth  and  Columbia  is  claimed  to  be  at  a  point  about  3 
miles  below  the  town  of  Columbia  on  a  shoal  extending  across  the  river,  upon  which, 
it  is  stated,  there  is  8  or  9  feet  of  water.  It  consists.  I  am  told,  of  a  stratum  of  hard 
clay  which  crops  out  in  the  bed  of  the  river.  But  for  this  shoal,  I  was  informed,  12 
feet  of  water  could  be  carried  to  Columbia.  From  Columbia  up  to  Bolivar  the  depth 
is  stated  at  from  10  to  12  feet.  Above  Bolivar  the  river  has  occasional  shoals, 
caused^  it  is  claimed,  by  sunken  trees  blocking  the  stream,  and  the  river  men  think 
that  should  these  be  removed  the  depth  would  everywhere  be  sufficient  at  ordinary 
low  water  for  the  ordinary  river  steamers  as  far  as  the  Gulf,  Colorado  and  Santa  F^ 
Railroad  bridge  near  Richmond,  where  navigation  would  be  obstructed  by  said 
bridge,  which  is  without  drawspan.  Some  or  the  residents  along  the  river  claim 
that  navigation  could  be  carried  to  Washington,  225  miles  from  the  mouth,  by 
simply  clearing  the  river  of  snags,  provided  the  bridges  crossing  the  stream  were 
provided  with  draws.  I  nnderstand  that  private  parties  have  taken  some  steps 
looking  towards  the  improvement  of  the  river  from  Waco  down  at  least  as  far  as 
Richmond. 

I  will  now  take  up  the  three  divisions  of  the  river  in  turn : 

(1)  Between  the  mouth  and  Brazoria,  a  distance  of  about  28  miles,  there  were, 
perhaps,  some  fifty  snags  visible  in  the  river  which  might,  under  a  large  or  night 
traffic,  be  dangerous  but  which  at  present  are  easily  avoided.  Most  of  these  snags 
are  situated  in  the  first  few  miles  below  Brazoria.  Of  this  portion  of  the  river,  I 
was  informed  by  a  representative  of  that  company,  that  the  Brazos  River  Channel 
and  Dock  Company  proposed  to  control  the  lower  12  or  14  miles  and  put  in  such  wing 
damS;  revetments,  etc.;  and  make  such  cut-oifs  as  they  deemed  necessary. 
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(2)  Between  Brazoria  and  Columbia^  a  distance  of  about  9  miles,  the  snags  are 
much  more  numerous.  There  are  four  or  five  places  where  these  obstructions  reduce 
materially  the  width  that  would  otherwise  be  available  by  from  one-third  to  one- 
half.  It  18  difficult  to  estimate  the  number  of  snags  in  this  portion  of  the  river  with- 
out a  survey  made  for  that  purpose.  I  counted  over  forty  in  a  space  of  2  miles,  and 
was  informed  by  the  captain  ox  the  steamer  that  there  were  many  dangerous  ones 
not  visible.    Just  below  the  landing  at  Brazoria  there  is  a  sunken  steamer. 

(3)  From  Brazoria  to  Bolivar  and  beyond  the  snags  are  still  more  numerous,  and 
on  account  of  the  decreasiuj^  width  of  river  are  increasingly  dangerous.  Night  nav- 
igation is  never  carried  on  m  this  portion  of  the  river. 

The  river  near  the  new  town  of  velasco  is  from  500  to  000  feet  in  width,  at  Colum- 
bia from  250  to  300  feet,  and  near  Bolivar  about  200  feet  in  width. 

Overhan^iuff  trees  in  any  portion  of  the  river  do  not  as  a  rule  impede  navigation. 
They  are  simply  undesirable  from  the  fact  that  when  they  are  growmg  on  the  caving 
bank  their  weight  helps  to  break  it  down  and  they  then  become  snags.  As  to  their 
number  it  was  impossible  foi;  me  to  make  any  estimate,  but  it  may  be  stated  gen- 
erally that  they  occupied  every  caving  bank  from  below  Brazoria  up,  and  are  ex- 
ceedingly numerous.  Most  of  the  daugerous  snags  come  from  live-oak  trees  which, 
in  the  fresh  water,  last  almost  indefinitely. 

Finally  I  am  of  the  opinion  that  no  estimate  of  the  cost  of  improvement  can  be 
made  with  any  correctness  without  a  survey  made  for  that  purpose. 

I  found  it  extremely  difficult  to  obtain  any  data  from  which  an  estimate  could  be 
made  of  the  commerce  now  existing  on  the  river  and  that  to  be  expected  in'  the 
future.  The  following  steamers  are  now  found  on  the  river,  viz :  Whitewater,  Chryatie, 
Ju$tine,  Emily  P.,  OrUna,  SteadmaUf  and  Alice  Blair. 

The  Whitewater  and  JBmily  P.  are  small-sized,  ordinary  stem- wheel  river  boats. 
The  latter  plies  only  between  Yelasco  and  Galveston,  making  three  round  trips  each 
week.  The  Whitewater  makes  one  round  trip  each  week  between  Galveston  and  Co- 
lumbia. When  notified  she  ascends  the  river  as  far  as  Bolivar  for  freight  and  is  the 
only  one  that  does  so.  The  Chrystie  is  a  small  screw  steamer,  about  30  feet  long,  car- 
rying mail  and  express  from  Columbia  (present  terminus  of  railroad)  to  points  down 
the  river.  She  is  limited  to  twenty-five  passengers,  and  can  carry  but  bttle  freight. 
She  make^one  round  trip  daily  between  Qulntana  and  Columbia.  The  Justineis  a  trifle 
larger  boat,  but  similar  to  the  Chrystie,  and  is  at  present  undergoing  repairs.  When 
these  are  completed  she  will  replace  the  Chrystie,  which  will  then  run  between  Ye- 
lasco and  Galveston  three  round  trips  per  week.  These  four  steamers  belong  to  the 
Columbia  Transportation  Company.  The  Orlina  and  Steadman  are  small  boats  like 
the  Chrystie,  are  limited  to  twenty-five  passengers  each,  and  pl^  between  Yelasco  and 
Quintana,  carrying  passengers  back  and  forth.  The  distance  is  about  4  miles.  The 
Alice  Blair  is  a  good-sized  stem-wheel  river  steamer,  plying  between  Yelasco  and 
Columbia  and  making  one  round  trip  per  da^.  She  carries  considerable  freight,  and 
most  of  the  passengers  for  Yelasco  brought  into  Columbia  by  the  railroad,  but  the 
early  completion  of  the  Brazos  and  Northern  Railroad  from  Yelasco  to  Chenango  will 
take  this  trade.  She  is  at  present  connected  with  the  management  of  the  Brazos 
River  Channel  and  Dock  Company,  and  I  understand  that  upon  completion  of  the 
railroad  she  will  either  be  taken  off  of  the  river  altogether  or  become  a  creight  boat  in 
competition  with  the  boats  of  the  Columbia  Transportation  Company. 

In  this  condition  of  affairs  it  is  evident  that  the  freight  oarri^  by  the  Whitewater 
is  all  that  properly  belongs  to  that  portion  of  the  river  under  consideration.  Mr. 
Smith,  the  manager  of  the  Columbia  Transportation  Company,  could  not  give,  at 
the  time,  the  value  and  articles  composing  it,  of  the  freight  collected  alone  the  river 
from  Brazoria  to  Bolivar,  beyond  which  latter  point  tiie  boat  has  not  in  late  years 
ascended.  He  promised,  however,  to  consult  his  books,  and  mail  on  the  28th  instant 
a  letter  giving  these  facts.  As  this  letter  has  not  arrived,  and  will  perhaps  not  ar- 
rive in  time  to  be  of  use  to  you,  I  submit  the  following  estimate,  based  on  conversa- 
tions I  had  with  various  parties,  of  the  value  of  the  cotton  and  cotton  seed  raised 
on  the  lands  tributary  to  the  river  from  Brazoria  to  Bolivar,  viz. : 

4,100  bales  of  cotton,  at  $40  per  bale $164,000 

1^400tonBof  cottonseed,  at  $6.50  per  ton 9,100 

Total  value / : 173,100 

A  small  amount  of  this  cotton  goes  by  rail  to  Houston,  and  a  considerable  part  of 
the  cotton  seed  is  not  sent  to  market.  Cotton  is  the  main  if  not  the  only  crop  raised 
for  market  along  the  river  below  Bolivar.  Above  this  point  there  are,  I  was  told, 
sugar  plantations  cultivated.  These  articles  are,  of  course,  distributed  in  their  de- 
livery throughout  the  cotton  season,  and  as  a  consequence  are  now  handled  by  the 
one  steamer.  I  have  no  means  of  estimating  the  value  of  the  return  freight,  consisting 
of  supplies  for  the  planters  along  the  river  and  for  the  towns  of  Brazoria  and  Colum- 
bia.   It  can  not  at  present  amount  to  any  very  large  figure.    Passing  to  the  pros- 
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p^tive  commerce  of  the  river  from  above  Brazoria,  nothing  of  any  definite  nature 
could  be  obtained.  It  waa  generally  believed,  however,  that  a  great  development 
of  the  country  was  to  be  expected  in  the  near  future.  At  present  less  than  three- 
fourths  of  the  available  land  is  cultivated.  The  planters  believe  that  emigration 
idll  now  be  turned  in  their  direction,  and  that  the  present  large,  unwieldy  holdings 
will  be  divided  up  with  a  consequent  gain  in  productiveness,  and  that,  should  the 
town  of  Velasco  become  a  shipping  port  of  magnitude,  these  results  will  be  hastened, 
but  in  an^  case  they  believe  tnat  all  the  fertile  bottom  lands  of  the  Brazos  River, 
Oyster  Creek,  and  Bernard  River  will  be  cleared  and  cultivated  in  the  next  few 
years.  In  doin^  this  a  valuable  lumber  trade  must  spring  up  in  live  oak,  ash,  and 
elm  timber,  which  at  present  covers  so  large  a  portion  of  the  bottom  lands.  They  far- 
ther believe  that  the  prairie  lands  beyond  the  timber  belt  will  be  cultivated  for 
cotton,  fruits,  com,  etc.,  the  bottom  lands  being  reserved  for  sugar  cane.  The  prod- 
ucts of  all  these  lands,  it  is  thought,  will  be  shipped  largely  by  the  river,  and  that 
the  boats  on  the  latter  will,  by  their  competition  with  each  other  and  with  the  rail- 
road, keep  freights  low.  Some  of  the  more  sanguine  believe  that^  should  Velaaco 
become  a  large  seaport,  a  lar^e  trade  would  spring  up  along  the  river  as  fax  as 
Washington,  were  the  obstructions  removed  that  far. 

In  the  lack  of  more  definite  data  I  am  compelled  therefore  to  simply  state,  as  a 
summary,  that  the  parties  most  interested  in  the  improvement  of  the  river  believe 
that  a  large  and  valuable  trade  will  spring  up  in  the  future,  but  that  before  this 
ran  do  so  the  river  must  be  opened  up  by  the  removal  of  the  snags  and  shoals  that 
now  obstruct  it,  and  that  the  clearing  up  of  the  river  at  this  time  will  facilitate  the 
development  of  trade  and  attract  emigration  and  capital  by  offering  a  cheap  and 
regular  communication  with  the  outside  world. 

It  is  undoubtedly  the  case  that,  should  a  considerable  commerce  develop  above 
Brazoria,  it  would  be  greatly  hindered  by  these  obstructions,  and  their  removal 
would  be  a  proper  work  to  be  ilndertaken.  But  at  present  the  proposed  seaport  of 
Velasco  is  but  a  new  town  of  two  months'  growth  without,  at  present,  facilities  for 
accommodating  a  sea  traffic.  A  wharf,  however,  is  now  being  built,  and  the  Brazoe 
and  Northern  Railroad  will,  it  is  said,  be  completed  in  November.  But  it  is  evident 
that  no  increase  of  traffic  of  any  amount  can  be  expected  on  the  upper  river  for  this 
season  at  least,  the  crop  having  already  been  made.  Again,  the  banks  oT  the  river 
being  alluvial  and  very  easily  eroded,  effects  of  works  done  at  one  point  may  be  felt 
long  distances  above  or  below,  depending  on  the  character  of  the  work.  The  Brasos 
River  Channel  and  Dock  Company  claim  the  right  to  control  the  river  for  a  distance 
of  12  or  14  miles  from  its  mouth,  and  it  is  their  intention  to  make  at  le^wt  two  cut-offa 
in  that  distance.  Should  the  General  Government  undertake  the  improvement  of 
the  river  above  the  point  claimed  by  the  company,  it  is  possible  that  its  work  might 
be  largely  increased  in  consequence  of  operations  carried  out  by  the  company. 
Further,  should  private  parties  undertake  the  improvement  of  the  river  from  Waco 
to  Richmond,  the  work  of  the  General  Government  might,  f^om  the  effects  of  their 
work,  be  again  injured  or  rendered  of  no  effect. 

Considering  all  the  circumstances  of  the  case,  it  would  seem  that  for  the  present 
at  least  no  action  by  the  G^eneral  Government  is  to  be  recommended. 
Very  respectfully,  your  obedient  servant, 

Wm.  C.  Lanofitt, 
First  Lieut,  Corps  of  Engineers, 

« 

Postscript. — ^In  order  to  avoid  misunderstanding  it  mav  be  well  to  state  that,  in 
speaking  of  the  commerce  of  the  river,  I  have  not  incluaed  the  seagoing  vessels 
which  enter  the  river  between  the  jetties  and  stop  at  Velasco,  and  which  have  here- 
tofore been  laden  mainly  with  materials  for  the  works  of  the  Brazos  River  Channel 
and  Dock  Company,  which  company  has  constructed  the  Jetties,  and  propose  to  con- 
trol the  river  for  a  distance  of  at  least  12  miles  from  its  mouth. 

Msg.  Chas.  J.  AxLBN, 

Carps  of  HwgineerSf  U,  S,  A. 
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[Printed  in  House  Ex.  Doc.  No.  22,  Fifty -«e4x>nd  C<mgnt6,  first  seMiOL] 

preliminary  examination  of  west  galveston  bay,  texas,  from 
christmas  (christians)  point,  with  a  view  of  reopening  the 
channel  through  west  bay. 

United  States  Engineer  Office, 

Oalveston^  Tex.,  December  12, 1890. 

General  :  I  have  the  honor  to  submit  the  following  report  of  a  pre- 
liminary examination  of  "  West  Galveston  Bay,  from  Christians  Point, 
with  a  view  of  reopening  the  channel  through  West  Bay,^  made  in 
compliance  with  the  requirements  of  sections  17  and  18  of  the  river 
and  harbor  act  of  Congress  approved  September  19, 1890. 

West  Bay  is  an  expanse  of  water  between  Galveston  Island  and  the 
mainland,  and  extending  from  Galveston  Bay  to  San  Luis  Pass.  Be- 
tween West  Bay  and  Bastrop  and  Oyster  bays  is  Mud  Island.  (Please 
see  United  States  Coast  Survey  Chart  No.  105.) 

The  point  of  land  between  Oyster  and  Bastrop  bays  is  noted  on  that 
chart  as  Christmas  Point,  though  it  is  sometimes  called  Christians 
Point. 

Oyster  Bay  is  connected  with  the  Brazos  Eiver  by  a  canal  executed 
by  a  private  corporation.  This  canal,  I  am  informed,  is  now  undergoing 
deepening  to  maintain  a  5-foot  depth  of  water. 

•  An  examination  of  West  Galveston  Bay  was  made  in  November  last 
under  my  direction  by  Mr.  E.  B.  Talfor,  assistant  engineer.  The  fol- 
lowing, quoted  from  Ms  rejwrt  of  the  examination,  shows  the  present 
condition  of  the  channel  and,  approximately,  the  extent  of  obstruction 
to  a  5-foot  navigation: 

In  accordance  with  the  above  instractions  I  lefb  Galveston  at  8 :80  a.  m.  of  the 
27th  with  the  schooner  Andrew  Boden  for  Christmas  Point,  via  West  Galveston  Bay. 
The  first  obstruction  to  a  5-foot  navigation  was  encountered  at  the  Deer  Islands, 
where  but  3  feet  was  found  in  the  steamboat  channel,  the  tide  at  the  time,  10  a.  m., 
27th  instant,  being  approximately  about  three-fourths  of  a  foot  below  mean  low 
tide,  with  a  bottom  width  of  from  50  feet  to  100  feet  (approximately)  for  a  distance 
of  about  one-half  a  mile.  Second  obstruction  was  found  at  Caronkaway  Reef,  7 
miles  southwest  of  the  Deer  Islands,  over  which  3^  feet  was  the  least  depth  found. 
The  present  steamboat  channel  is  about  three-fourths  of  a  mile  to  the  northward  of 
the  old  dredged  out  which  was  filled  up  by  the  cyclone  of  1875.  The  present  channel 
through  the  reef  is  quite  lumpy  for  a  distance  of  about  three-fourths  of  a  mile,  with 
about  3  feet  of  water  on  the  lump  at  mean  low  tide.  Third  obstruction  is  at  Shell 
Island,  which  lies  about  three-fourths  of  a  mile  southwest  of  Caronkaway  Reef,  on 
which  is  about  3  feet  of  water  at  mean  low  tide:  length  of  shoal  about  one-fourth 
mUe.  Fourth  obstruction  is  about  1^  miles  nortn  of  San  Luis  Pass,  on  which  was 
Ibund  4  feet  of  water  (12  m.,  27th  instant),  tid^  approximately  at  mean  low ;  length 
of  shoal  about  one-half  mUe.  Fifth  obstruction  is  in  Oyster  Bay,  about  three- 
fourths  of  a  mile  to  the  southwest  of  Christmas  Point,  where  the  channel  last 
dredged  makes  a  sharp  angle  with  the  general  line  of  the  cut  (see  chart).  Three 
feet  was  the  shoalest  depth  found  at  this  point,  its  length  from  5-foot  contour  to  5« 
foot  contoof  being  about  one-half  mile. 
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It  appears  from  paper  (copy  herewith)  received  from  Mr.  Branch  T, 
Masterson,  of  Galveston,  that  the  State  of  Texas  in  1859  had  a  channel 
dredged  across  Deer  Island,  Shell,  Garancahua  (Garonkaway),  and 
Ghristian  Point  reefs,  and  that  the  channel  remained  open  ^teen  years 
until  its  depth  and  width  were  reduced  by  the  cyclone  of  1875.  -Also, 
that  this  channel,  when  open,  furnished  an  outlet  to  market  tiov  the 
CTop&  of  Brazoria  Gounty,  which  now  has  a  population  of  11,000,  as  well 
as  of  the  most  thickly  settled  part  of  Matagorda  Gouuty  and  the  lower 
part  of  Fort  Bend  Gounty;  in  fact,  for  all  freight  tributary  to  Brazos 
Biver  and  Ghocolate  and  Bastrop  bayous  and  Oyster  Greek.  That  the 
partial  closing  of  the  channel  by  the  cyclone  of  1875  forces  a  large  part 
of  the  traffic  to  be  carried  on  by  hauling  to  the  river  and  by  boating  to 
Golumbia,  about  40  miles  above  the  mouth  of  the  river,  thence  by  rail- 
road to  Houston  and  Galveston,  causing  loss  of  tiine  and  additional 
expense  to  farmers  in  shipping  their  produce  to  market.  That  notwith- 
standing the  delay  in  waiting  for  high  tides  to  enable  crossing  the  reefs, 
one  steamboat  brings  to  market  large  quantities  of  cotton  and  that  it 
carries  in  return  cargoes  of  merchandise.  That  a  great  deal  of  freight 
is  also  carried  by  sail  vessels  in  the  open  Gulf  by  selecting  times  when 
the  Gulf  is  sufficiently  calm  to  take  the  risk,  though  insurance  compa- 
nies have  declined  to  insure  cargoes  by  the  open  Gulf  route  as  being  too 
hazardous  for  regular  navigation  by  light-draft  bay  and  river  sail  ves- 
sels or  steamers.  And  that  the  reopening  of  the  channel  through  the 
reefs  wUl  increase  safety  and  speed  in  navigation  and  develop  a  con- 
stantly increasing  trade. 

From  a  statement  also  made  by  Mr.  Masterson,  December  6  (copy 
herewith),  it  appears  that  the  value  of  the  traffic  through  West  Bay  in 
one  season*  from  Brazos  Biver  alone  amounted  to  $732,000.  In  that 
statement  it  is  also  claimed  that  one  steamboat  from  the  Brazos  Biver 
(by  this  route)  running  constantly  reduced  freight  charges  50  per  cent. 

It  would  appear  from  the  report  and  statistics  that  the  channel 
through  West  Galveston  Bay  to  Christians  (Ghristmas)  Point  is  worthy 
of  improvement  by  the  General  Government,  provided  the  cost  of  such 
be  not  disproportionate  to  the  extent  of  the  traffic  as  stated. 

The  expense  of  a  full  survey  from  which  to  determine  the  practicability 
and  cost  of  such  improvement  is  estimated  at  $3,000. 

Appended  hereto  are  an  extract  from  the  report  of  Mr.  TaJfor  and 
copies  of  statements  by  Mr.  Masterson. 

Very  respectfully,  your  obedient  servant, 

Chas.  J.  Allen, 
Major  J  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A, 

(Tlirough  Col.  C.  B.  Gomstock,  Corps  of  Engineers,  Division  Engineer, 
Southwest  Division.) 

[First  indorsement.] 

U.  S.  Engineeb  Office, 

Southwest  Division, 
New  YorJcj  December  22, 1890. 

RespectfiiUy  forwarded  to  the  Chief  of  Engineers. 

I  concur  in  the  opinion  of  the  local  engineer  that  this  route  is  worthy 
of  improvement.  To  what  extent  depends  on  the  cost,  which  can  only 
be  determined  by  a  survey, 

C.   B.   COMSTOCK, 

Colonel  of  Engineers,  Bvt.  Brig.  Gen.,  U.  8.  A>j 

Division  Engineer^ 


APPENDIX  U REPORT  OF  MAJOR  ALLEN.        1565 

BEPOET  OV  MR.  R.  B.   TALFOB,  AfiaiSTANT  XNOnOCSB. 

United  States  Enodtber  Ofticb, 
^  -  Oalveston,  Tex,t  November  £9, 1890, 

Sir  :  I  have  the  honor  to  report  on  a  preliminary  examination  of  the  channels 
through  West  Galveston  Bav  to  Christmas  Point,  per  your  letter  of  instmctions  on 
the  26th  instant.  In  accordance  with  the  above  intftmctions,  I  left  Galveston  at 
8:30  a.  m.  of  the  27th  with  the  schooner  Andrew  Boden  for  Christmas  Point  via  West 
Galveston  Bay.  The  first  obstrnction  to  a  5- foot  navigation  was  encountered  at  the 
Deer  Islands/  where  bnt  3  feet  was  found  in  the  steamboat  channel,  the  tide  at  tho 
time,  10  a.  m.,  27th  instant,  being  approximately  about  three-fourths  of  a  foot  below 
mean  low  tide,  with  a  bottom  width  of  from  50  feet  to  100  feet  wide  (approximately) 
for  a  distance  of  about  one-half  a  mile.  Second  obstruction  was  found  at  Caronka- 
way  Reef,  7  miles  southwest  of  the  Deer  Islands,  over  which  3i  feet  was  the  least 
depth  found.  The  present  steamboat  channel  is  about  three-fourths  of  a  mile  to 
^e  northward  of  the  old  dredged  cut  which  was  filled  up  by  the  oyclone/of  1875. 
The  present  channel  tiirough  the  reef  is  quite  lumpv  for  a  distance  of  about  three- 
fourths  of  a  mile,  with  about  3  feet  of  water  on  the  lump  at  mean  low  tide.  Third 
obstruction  is  at  i^hell  Island,  which  lies  about  three-fourths  of  a  mile  southwest  of 
Caronkaway  Reef,  on  which  is  about  3  feet  of  water  at  mean  low  tide;  length  of 
shoal  about  one- fourth  mile.  Fourth  obstruction  is  about  li  miles  north  of  San  Luis 
Pass,  on  which  was  found  4  feet  of  water  (12  m.,  27th  instant),  tide  approximately  at 
mean  low ;  length  of  shoal  about  one-half  mile.  Fifth  obstruction  is  in  Oyster  Bay, 
about  three-fourths  of  a  mile  to  the  southwest  of  Christmas  Point,  where  the  chan- 
nel last  dredged  makes  a  sharp  angle  with  the  general  line  of  the  cut  (see  chart). 
Thrto  feet  was  the  shoalest  depth  found  at  this  point,  its  length  from  5-foot  contour 
to  5-foot  contour  being  about  one-half  a  mile. 

In  connection  with  the  above,  I  would  respectfuUy  refer  to  the  fact  that  if  the 
channels  through  the  reels  were  staked  off  With  beacons  similar  to  the  one  at  Han, 
nas  Island  in  Galveston  Bay,  the  present  navigation  would  be  greatly  benefited 
thereby. 

8  beacons  at  Deer  Island. 

3  beacons  at  Caronkawav  Reef. 
2  beacons  at  Shell  Island. 

2  beacons  at  San  Luis  Pass. 

4  beacons  at  Christmas  Point. 


CHARACTER  OF  BOTTOMS. 

At  Deer  Island,  shell  and  mud;  at  Caronkaway,  shell  and  mud;  at  San  Luis  Pass, 
sand;  at  Christmas  Point,  soft  mud  in  channel,  stiffer  mud  on  sides  of  cat. 
Attached  herewith  are  commercial  statistics  furnished  by  Mr.  Branch  Masterson. 
Very  respectfolly,  your  obedient  servant, 

R.  B.  Taxfor, 
United  States  AssUtant  Engineer. 
M%j.  Chas.  J.  Allen, 

Cwrjps  of  Engineers,  U.  3,  A, 


STATEMENT  FURNISHED  BY  MR.   BRANCH   T.   MASTERSON,   NO\T5MBER  6,   1890. 

In  1859  the  State  of  Texas  had  a  channel  dredged  across  Deer  Island  Reef,  Shell 
Reef,  Carancahua  Reef,  and  Christian  Point  Reef,  the  balance  of  the  entire  distance 
through  West  Galveston  Bay  gives  open  water  navigation  for  vessels  drawing  not 
exceeding  5  feet.  This  channel  remained  open  until  the  cyclone  of  1875,  sixteen 
years,  -v^thont  a  dollar's  expense,  and  was  constantly  used.  That  cyclone  by  vio- 
lent force  of  the  water  filled  in  the  channel, on  the  sides  with  sand  and  small  shells 
until  it  became  only  from  2^  to  3  feet  at  low  tide,  and  too  narrow  to  pass  through 
except  at  full  tide.  When  this  channel  was  open  it  furnished  the  outlet  to  market 
for  the  crops  of  Brazoria  County,  which  now  has  a  population  of  over  11,000  people, 
as  well  as  the  most  thickly  settled  part  of  Matagorda  and  lower  part  of  Fort  Bend 
County,  in  fact  all  freight  tributary  to  I^razos  River  and  Chocolate  and  Bastrop 
bayous  and  Oyster  Creek. 

The  trade  kept  two  steamboats  with  carrying  capacity  of  500  bales  of  cotton  each 
constantly  employed,  and  numerous  sail  vessels  and  trading  boats.    The  partial  clos- 
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ing  of  the  channel  forces  a  large  part  of  the  traffic  to  be  carried  on  by  hauling  to  the 
river,  boating  to  Columbia,  about  40  miles  from  the  mouth  of  the  river,  and  theoco  to 
be  hauled  by  railroad  ap  to  Houston  and  down  to  Galveston,  causing  loss  of  time  and 
additional  expense  for  farmers  to  get  their  freight  or  ship  tneir  products  to  market. 
Notwithstanding  the  delay  of  waiting  for  high  tides  to  cross  these  reefs,  one  steam- 
boat has  brought  to  market  over  this  route thousand  bales  of  cotton  fixm 

September  1,  1889,  to  May  1, 1890,  and  carrying  returning  cargoes  of  merchandise,  and 
a  large  part  of  the  freight  was  brought  by  sail  vessels  m  the  open  Gulf  by  selecting 
times  when  the  Gulf  was  sufficiently  calm  to  take  the  risk.  Insurance  companies 
have  declined  to  insure  cargoes  by  the  open  Gulf  route  as  being  too  hazardous  for 
regular  navigation  by  light-draft  bay  and  river  sail  vessels  or  steamers. 

The  reopening  of  the  channel  through  the  reefs  will  increase  the  safety  and  speed 
in  navigation  and  develop  a  constantly  increasing  trade.  This  would  require  at 
Deer  Island  Reef  dredging  from  1  to  3  feet  de^,  60  feet  wide,  800  yards  long ;  at 
Shell  Reef,  about  400  yards  long;  at  Carancahua  Reef,  about  600  yards  long,  and 
Christian  Point  Reef,  about  500  yards  long.  When  the  State  of  Texas  dredged  this 
channerin  1859  no  timber  or  other  material  was  used  to  prevent  the  filling  np,  the 
ebb  and  flow  of  th^  tide  through  the  channel  keeping  it  open  without  expense  ui&tli 
partially  filled  in  by  shell  and  sand  moved  by  the  cyclone  in  1875. 


LETTER  OF  MR.   BRANCH  T.   MA8TERSON,   ATTORNEY  AT  LAW. 

Galveston,  Tkx.,  December  6,  1S90, 

Dear  Sir  :  In  response  to  your  Inquirv  as  to  the  extent  of  the  traffic  to  be  bene- 
fited by  opening  the  channel  through  the  reefis  in  West  Bay,  I  beg  to  report  that  in 
one  season  the  traffic  firom  Brazos  River  alone  was  as  follows : 

Sugar,  2,240  hogsheads $224,000 

Cotton,  3,600  bales 216,000 

Molasses,  2,500  barrels 50,000 

Hides,  8,000 30,000 

Lumber,  445,000  feet : 9,000 

Merchandise,  20,300  barrels ' 208,000 

Total 732,000 

This  only  includes  the  freight  of  light-draft  steamers,  and  would  easily  be  doabled 
but  for  the  fact  that  in  low  tides  in  winter,  when  the  bulk  of  the  crop  is  marketed, 
the  steamers  frequently  take  a  week  waiting  for  tides  to  cross  the  reef,  and  all 
freight  that  requires  prompt  and  certain  delivery  could  riot  come  by  the  bay  route. 
The  commerce  would  not  only  be  increased,  but  a  reliable  water  route  wonl^  result 
in  greater  competition  and  cneaper  freight.  One  steamboat  from  the  Brazos  River 
running  constantly  has  resulted  in  a  reduction  of  50  per  cent  in  freight  charges.  In 
giving  data  I  have  omitted  boats  from  Oyster  Creek,  Bastrop,  and  Chocolate  bayous, 
as  I  have  not  the  information  as  to  them. 
Very  respectfully, 

BRANCft  T.  MaSTKBSON, 

Maj.  Chas.  J.  Ali.rn, 

Corps  of  Engineers,  U.  S.  A. 


SURVEY  OF  WEST  GALVESTON  BAY,  TEXAS,  FROM  CHRISTMAS  rCITRTR 
TIANS)  POINT,  WITH  A  VIEW  OF  REOPENING  THE  CHANNM/TimOUGH 
W^EST  x5A.x. 

United  States  Engineer  Office" 

Galveston,  Tex.,  November  27  1S91. 
Genebai.  :  I  have  the  honor  to  submit  herewith  my  report  of  a  anr 
vey  of  "  West  Galveston  Bay,  from  Christians  Point,  with  a  view  of 
reopening  the  channel  through  West  Bay,"  made  in  compliance  with  thA 
requirements  of  sections  17  and  18  of  the  river  and  harbor  a^i-  r,^  riZ!^ 
gr^ss  of  September  19, 1890.  ^^  ^^  ^*  ^^^- 

In  my  report  of  the  preliminary  examination  of  the  bay,  dated  JDecem 
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ber  12, 1890, 1  wrote,  referring  to  certain  statements  forwarded  with 
tliat  report,  as  follows: 

It  would  appear  from  the  report  and  statistics  that  the  chaimels  through  West  Bay 
to  Christians  (Christmas)  Point  are  worthy  of  improvement  by  the  General  Govern- 
ment,- provided  the  cost  of  such  be  not  disproportionate  to  the  extent  of  the  traffic 
as  stated. 

A  full  survey  from  which  to  determine  the  cost  of  improvement  was 
made  in  March  and  April  last,  excepting  that  the  shore  lines  of  Deer 
Island  were  run  during  the  past  month. 

The  survey,  covering  39 -square  miles,  24  of  which  were  sounded,  was 
made  under  my  direction  by  Mr.  Gerald  Bagnall,  assistant  engineer,  a 
copy  of  whose  rex)ort  upon  the  same  is  herewith.  The  sum  of  $2,000  was 
allotted  me  for  the  purpose  of  making  the  survey.- 

It  was  necessary  to  sound  large  portions  of  the  bay  closely,  as  there 
had^been  no  survey  of  the  locabty  since  1880,  and  it  was  important  to 
ascertain  what  changes,  if  any,  hat  occurred  in  channels  since  that 
year.  It  was  claimed  by  some  interested  in  the  navigation  of  the  bay 
that  channels  excavated  through  the  shoals  by  the  State  of  Texas  in 
1859  had  been  tftore  or  less  filled  up  by  the  cyclone  of  1875.  It  appeared, 
therefore,  as  i^ot  unlikely  that  the  cyclone  of  1886  might  have  caused ' 
further  filling  of  the  channels. 

The  act  authorizes  an  examination  or  survey,  or  both,  "  from  Chris- 
tian's Point."  From  direct  information  gained  it  was  evident  that  the 
point  of  land  lying  between  Bastrop  and  Oyster  bays  and  about  3  miles 
west  of  San  Luis  Pass  was  the  point  meant  in  the  act.  On  the  U.  S. 
Goast  Survey  chart  this  point  is  marked  as  Christmas  Point,  by  which 
name  it  is  most  generally  known.  The  channel  passing  along  the  point 
is  claimed  to  be  the  most  difficult  of  navigation  of  any  of  the  channels. 

The  survey  commenced  at  a  point  between  the  railroad  bridges  which 
cross  from  Galveston  Island  to  the  mainland  of  Texas  and  Deer  Islands, 
and  extended  to  the  west  end  of  Oyster  Bay,  the  whole  being  regarded 
as  West  Bay. 

The  ruling  depth  at  mean  low  tide  from  the  railroad  bridges  to  San 
Luis  Pa«s  is  3J  feet,  excepting  at  Karonkaway  Reef,  where,  in  a  few 
places,  it  is  3.2  feet.    For  considerable  distance  there  is  a  depth  of  5  feet. 

In  San  Luis  Pass,  which  connects  West  Bay  with  the  Gulf  of  Mexico, 
the  depth  is,  according  to  U.  S.  Coast  Survey  chart,  7  to  8  feet.  The 
ruling  depth  in  Oyster  Bay  up  to  the  entrance  to  the  Galveston  and 
Brazos  Canal,  which  connects  that  bay  with  Brazos  River,  is  3  feet,  ex- 
cepting for  a  short  distance,  over  which  it  is  2.8  feet.  The  depth  in  the 
canal  has  been  increased  by  dredging  during  the  past  season,  as  I  am 
informed,  to  7  feet. 

The  average  rise  of  the  tide  in  West  Bay  is  about  1  foot.  During 
the  prevalence  of  "northers"  the  depth  in  the  bay  is  considerably  less 
than  that  at  mean  low  tide,  and  vessels  are  at  such  times  subject  to 
delay. 

The  canal  is  owned  and  operated  by  a  private  corporation,  which  has 
the  right  to  exact  tolls  of  vessels  making  use  of  it.  Improvement  of 
the  mouth  of  the  Brazos  River  is  also  carried  on  by  a  private  corpora- 
tion, which  is  empowered  to  collect  tolls  under  certain  regulations. 
Vessels  entering  Brazos  River  from  the  Gulf  of  Mexico,  and  con- 
versely, pass  through  one  or  the  other  of  these  improvements. 

The  difficulty  in  navigating  West  Bay  is  due  to  insufficient  depth, 
principally  during  "northers,"  and  to  narrow  and  tortuous  channels  at 
a  number  of  points,  as  can  be  seen  by  inspection  of  the  map*  herewith. 

*  Not  printed. 
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Those  interested  in  improvement  of  West  Bay  are  desirous  of  secur- 
ing a  depth  of  5  feet  in  the  channels  at  low  tide.  The  cost  of  excava- 
tion to  secure  continuous  channels  of  least  width  of  100  feet  and  of 
depth  of  4  feet,  also  of  5  feet,  is  given  below. 

Following  the  line  of  the  present  channel,  vrhich  is  marked  on  the  map 
CjQfPj  q,  Vf  there  wiU  be  required,  in  order  to  obtain  a  depth  of  4  feet, 
the  excavation  and  removal  of  216,029  cubic  yards  of  material,  at  an 
estimated  cost  of $95,052.76 

For  a  5-foot  depth  the  quantity  to  be  excavated  and  removed  wonld  be 
501,112  cubic  yards,  at  an  estimated  cost  of ^ 220, 489. 28 

Following  the  most  direct  route  through  the  bay,  marked  on  the  map 
0,  </,  if  q,  Vf  the  quantity  of  excavation  required  for  a  4-foot  depth  would 
be  213,012  cubic  yards;  estimated  cost 93,725.28 

For  a  5-foot  depth,  480,155  cubic  yards  would  have  to  be  excavated,  at  an 
estimated  cost  of 211,268.20 

The  cost  i)er  cubic  yard  is  placed  at  40  cents  on  account  of  the  dis- 
tances through  which  the  excava^^d  material  would  have  to  be  fcon- 
veyed.  To  the  cost  of  dredging  has  been  ^dded  10  per  cent  to  cover 
contingencies  of  engineering  and  inspection. 

The  expense  of  dredging  channels  of  the  depths  just^ven,  and  to  a 
width  of  200  feet,  would  be  nearly  double  that  of  100-foot  channels. 

The  cost  of  any  one  of  the  foregoing  is  regarded  as  beyond  proportion 
to  the  amount  of  present  or  immediately  prospective  commerce  that 
would  be  benefited  by  such  improvement. 

There  are  two  steamers  at  present  navigating  West  Bay,  carrying 
freight  and  passengers  between  Brazos  River  and  Galveston.  They  are 
the  Whitewatevj  with  carrying  capacity  of  550  bales  of  cotton,  and  the 
Emily  P.,  of  150  bales  capacity.  A  new  steamer,  the  Sia/watha^  of  1,200 
bales  capacity,  has  been  purchased  and  is  now  on  her  way  from  New 
Orleans  to  be  added  to  the  line  of  steamers  navigating  the  bay. 

It  is  stated  in  the  letter  of  Mr.  Branch  Masterson,  vice-president  ot 
the  line  (copy  of  letter  herewith),  that  the  freight  transported  during 
the  past  ten  months  by  one  of  the  steamers  aggregated  about  4,000 
tons,  of  an  approximate  value  of  $800,000.  He  could  not  state  the  total 
amount  of  freight  in  tons  carried  by  the  steamers  or  by  the  small  sail- 
ing craft  that  also  bring  cotton  and  other  produce  from  the  Brazos  to 
Galveston.  It  is  his  opmion  that  an  improvement  to  admit  of  steamers 
crossing  the  reefs  without  waiting  for  high  tide  would  result  in  more 
than  doubling  the  commerce. 

Considerable  improvement  of  the  navigation  would  result  from 
straightening  the  channels  and  removing  the  points  bordering  them^ 
and  also  from  effecting  a  trifling  amount  of  deepening  by  dredging  so 
as  to  afford  a  least  width  of  200  feet  and  depth  of  3J  feet  in  the  bay  be- 
tween the  railroad  bridges  and  San  Luis  Pass,  and  least  width  of  100 
feet  and  depth  of  3  feet  along  Christmas  (Christians)  Point,  following 
the  line  of  existing  channel  c,  g^  p,  g,  t?,  the  reason  for  the  difference  in 
width  and  depth  for  the  two  oeing  that  the  former  portion  is  navigated 
by  more  and  larger  sailing  vessels  than  is  the  latter,  which  is  princi- 
pally used  by  the  steamboats  of  the  company,  which  are  of  light  draft 

Such  an  improvement  would  call  for  excavation  as  follows: 

Between  the  railroad  bridges  and  San  Lnis  Pass cubic  yards . .  4S,  740 

In  Christmas  (Christians)  roint  Channel do....  11,040 

59,780 

At  40  cents  per  yard $23,912.00 

Add  15  per  cent  for  contingencies  of  engineering  and  inspection 3, 586. 80 

Total  for  dredging., 27,498.80 
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The  material  to  be  dredged  is  composed  mostly  of  a  mixture  of  mud^ 
sand,  and  shells. 

If  an  improvement  is  ordered,  the  channel  should  be  marked  by  suit- 
able beacons,  the  estimated  cost  of  which  is  $1,500  in  addition  to  that 
just  estimated  for  dredf^ing.  These  sums,  aggregating  $28,998.80,  can, 
in  my  opinion,  be  profitably  expended  in  the  interest  of  the  public  in  re- 
ducing the  difficulties  in  the  way  of  navigation  through  West  Bay, 
and  should  Congress  order  the  imx)rovement  the  amount  estimated 
($28,908.80)  can  be  profitably  expended  in  one  year. 

A  small  amount  of  redredging  might  in  time  become  necessary, 
though  it  is  believed  that  dredging  in  West  Bay  will  be  reasonably 
permanent. 

STATISTICAL. 

The  locality  under  survey  is  in  the  collection  district  of  Galveston, 
Tex:,  at  which  port  the  revenue  collected  for  the  fiscal  year  ended  June 
30, 1891,  was  $174,489.92, 

The  nearest  light-houses  are  at  Half- Moon  Eeef  and  Redfish  Bar,  in 
Galveston  Bay,  and  at  Bolivar  and  Fort  Point,  at  entrance  to  Galveston 
Bay. 

There  is  a  United  States  life-saving  station  at  San  Luis  Pass,  and  also 
one  at  Fort  Point. 

Very  respectfully,  your  obedient  servant, 

Chas.  J.  Allen, 
Major ^  Corps  of  Engiiieers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 

(Through  Col.  C.  B.Comstock,  Corps  of  Engineers,  Division  Engineer, 
Southwest  Division.) 


[First  indorsement.] 

XJ.  S.  Engineer  Office, 

Southwest  Division, 

New  YorJcj  December  P,  1891. 

Respectfully  forwarded  to  the  Chief  of  Engineers. 
The  views  of  the  district  engineer  are  concurred  in. 

C.  B.   COMSTOCK, 

Colonel  of  Engineers^  Bvt  Brig.  Gen.j  U.  8.  A., 

Division  Engineer. 


report  op  mr.  gerald  bagnall,  assistant  engineer. 

Unitkd  States  P^ngineer  Office, 

Galveston,  Tex.,  Noveniber  16,  1891. 

Major:  I  have  the  honor  to  submit  the  foHowing  report  on  tho  survey  of  West 
Bay  and  Christmas  Point,  made  in  accordance  with  your  instructions,  together  with 
estimates  for  the  construction  of  a  channel. 

The  survey  was  commenced  on  March  2,  1891,  and  completed  on  April  18,  1891. 
The  area  surveyed  embraces  about  39  square  miles,  of  which  24  square  miles  was 
sounded  over.  A  system  of  triangnlation  connected  with  the  triangulation  stations 
in  Galveston  Bay  was  carried  down  to  Karonkaway  Point,  and  repeated  angles  read 
at  each  station.  A  base  line  15,055.1  feet  long  was  measured  from  /^  1  to  A  3,  and 
the  work  checked  at  the  lower  end  by  a  measured  line  from  D  to  E.  At  Christmas 
Point  a  base  line  2,820.8  feet  long  was  measured  from  P  to  P',  and  an  independent 
system  of  triangulation  laid  out  embracing  6  stations.  About  55  miles  of  shore  line 
was  run  in  West  Bay,  and  about  7  miles  in  Oyster  Bay.    The  stations  on  shore  had 
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tripods  erected  over  them,  while  those  in  the  water  consisted  of  a  simple  pole  with 
a  uall  on  top.  In  West  Bay  13  tripods. were  erected,  including^  one  at  Viiig^iiiia 
Point  not  shown  on  map,  and  4  single  poles.  In  Oyster  Bay  4  tripods  and  2  aingle 
poles  wore  used.  The  location  of  the  stations  is  marked  on  the  ground  by  galvan- 
ized iron  rods  7  foot  long^  and  boiler  tubes,  both  being  placed  at  the  principal 
stations,  while  tubes  only  were  put  at  the  others. 

TIDE  GAUGES. 

Five  tide  gauges  were  established  in  West  Bay  and  one  in  Oyster  Bay.  In  West 
Bay  T.  G.  No.  1  was  established  on  the  railroad  trestle,  No.  2  n<g:th  of  Deer  Island, 
No.  3  about  2  mile^  south  of  Deer  Island,  No.  4,  2  miles  above  Karonkaway,  and  No.  5 
off  Karonkaway  Point. 

Aline  of  levels  was  run  from  the  B.  M.  on  the  Hendley  building  to  the  railroad 
trestle  across  West  Bav  and  connected  with  T.  G.  No.  1,  at  which  hourly  reo^ingB 
were  taken  night  and  day  for  two  months.  The  other  gauges  were  connected  with 
this  by  comparisons  of  high  and  low  water  readings,  the  observations  having  been 
taken  when  practicable  during  the  progress  of  t£e  survey.  As  a  check  No.  1  was 
connected  with  No.  3  by  a  line  of  levels  ran  down  the  island  shore  to  a  temporary 
gauge  at  the  nearest  point  of  shore,  which  was  connected  with  the  latter  b^  water 
level  comparisons.  lu  like  manner  the  result  of  comparisons  between  readings  on 
Nos.  4  and  5  was  checked.  At  Christmas  Point  it  was  not  practicable  with  the 
means  and  time  at  our  disposal  to  get  a  tide  record  covering  a  snmciently  long  period 
by  which  to  establish  a  correct  plane  of  mean  low  tide.  It  was  therefore  tfaonght 
best  to  use  a  plane  deduced  from  the  survey  of  1880.  The  plane  thus  found  and  used 
waa  secured  by  a  bench  mark. 

BENCH   MARKS. 

Bench  marks  were  established  on  the  nearest  point  of  shore  to  each  of  these 
gauges  and  are  as  follows : 

B.  M.  No.  2  is  an  iron  bolt  in  center  of  an  old  12  by  12  pile  west  of  the  first  bent  on 
the  railroad  bridge  and  on  the  southwest  side  of  bridge  18  inches  from  present  south 
pile  of  said  bent. 

B.  M.  Ms  a  square-headed  iron  b^lt  driven  to  the  surface  of  ground  close  to  the 
iron  tube  at  A  ^>    ^^  elevation  above  mean  low  tide  is  4.210  feet. 

B.  M.  No.  10  is  a  sqaare-headed  iron  bolt  driven  to  the  surface  of  the  ground  near 
a  bush  on  shell  reef  opposite  station  3  and  in  line  with  station  3  and  Galveston  Water 
Tower.    Its  elevation  above  mean  low  tide  is  3.645  feet. 

B.  M.  No.  1  is  a  round  iron  bolt  driven  within  2  inches  of  the  ground  at  Karonka- 
way Point  and  located  by  the  following  sextant  angles : 

7andC 43°  52'  40" 

Cand5 3(P  32'  40" 

5  and  6 72°  58'  40" 

Its  elevation  above  mean  low  tide  is  3.965  feet. 

B.  M.  No.  3  is  located  1  foot  north  of  B.  M.  No.  1.  It  is  a  square-headed  bolt 
driven  close  to  the  surface  of  the  ground.  Its  elevation  above  mean  low  tide  la  3.801 
feet. 

B.  M.  No.  4  is  an  iron  bolt  driven  within  2  inches  of  the  surface  of  the  ground  and 
the  main  land  opposite  station  X.    It  is  located  by  the  following  angles: 

7andC 20°  35'  00" 

Cand5 34^  10'  00" 

AandB 79°  18'  00" 


Its  elevation  above  mean  low  tide  is  3.597  feet. 

The  B.  M.  at  Christmas  Point  is  a  square-headed  iron  bolt  driven  to  the  anrface  of 
the  ground  about  1  foot  from  the  boiler  tube  at  P.  Its  elevation  is  5.545.  The  ele- 
vation of  top  of  the  boiler  tube  is  7.065. 

The  survey  embraced  those  portions  of  the  route  between  the  railroad  bridge  at 
the  northern  extremity  of  West  Bay  and  the  entrance  to  the  Brazos  River  Canal, 
where  a  depth  of  5  feet  could  not  be  found.  The  width  surveyed  at  the  different 
points  depended  on  the  following  conditions :  Where  the  best  route  was  well  defined, 
as  was  the  case  near  Deer  Island,  the  area  surveyed  was  limited  to  shoal  water  on 
each  side  of  present  channel ;  at  points,  however,  where  doubt  existed  as  to  the  most 
economical  route,  as  was  the  case  about  Karonkaway,  the  survey  was  tiien  made  to 
embrace  nearly  the  full  width  of  the  bay. 

ESTIMATES. ' 

Estimates  for  a  4-foot  and  for  a  5-foot  channel  200  feet  wide  have  been  made  over 
two  lines,  one  following  the  most  direct  practicable  route,  the  other  following  the 
present  steamboat  channel  as  shown  by  dotted  line  on  chart.    Another  estimate  has 
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been  made  for  improving  the  predent  route  to  the  extent  of  cutting  off  points  and 
widening  the  passage  through  the  reefs,  giving  a  minimum  depth  in  West  Bay  of  3f 
feet  at  mean  low  tide,  and  in  Oyster  Bay  a  minimum  depth  of  3  feet  at  mean  low 
tide.  This  latter  estimate  does  not  contemplate  increasing  the  normal  depths  of  the 
bays. 

In  making  up  the  quantities  an  extra  depth  of  0.5  foot  was  added  to  cover  unavoid- 
able excess  of  depth  of  cutting.  As  this  is  a  small  margin  the  price  per  cubic  yard 
hafi  been  slightly  increased  over  what  it  would  have  been  witn  a  larger  margm  of 
depth. 

The  estimated  cost  has  been  placed  high  on  account  of  the  difficulty  of  disposing 
of  the  material  in  a  shoal-water  bay,  combined  with  the  light  cutting  required.  The 
total  length  to  be  dredged,  following  the  most  direct  route,  is  as  follows : 


• 

4-foot  obannel. 

5-foot  channel. 

In  West  Bay , 

Feet. 
84,655 
17,500 

Fest. 

63  855 

Tn  OY^tarJwr r r--r-» »t ,, ... 

17,500 

■^               •' i 

52,055 

71,355 

The  amount  of  material  to  be  removed  would  be  for 


4-foot  chonne]. 

6-foot  ohanneL 

In  West  Bay ^v 

In  Oy  8  ter  Bay 

cnb.  yds. . 

•  ••..«•*•..••■••  .do.  • . . 

282,375 
163, 474 

697,377 
^,759 

« 

X 

445,849 

980, 130 

At  40  cents  per  cubic  ynrd 

$178, 339. 60 
17,838.06 

$392,054.40 
39, 205. 44 

Add  10  per  cent  for  continKencies 

TOtAh         r T  . . 

(1) 

196,173.56 

(2) 

431.259.84 

Following  the  present  steamboat  channel  the  amount  to  be  dredged  and  coat  would 
be  as  follows : 


In  West  Bay cab. yds. 

In  Oyster  Bay uu... 


At  40  cents  per  cubic  yard 

Add  10  per  cent  for  contingencies. 


Totals 


4-foot  channel. 

6-foot  channel* 

288,408 
103,474 

739,290 
282,759 

451. 882 

1,022,049 

$180,752.80 
18, 075. 28 

$408,819.60 
40,881.96 

(3)    198,828.08 

(*) 

449,701.56 

Estimated  cost  of  widening  through  the  reefs  and  cutting  off  points,  etc. : 

In  West  Bay cub.  yds..  48,740 

Christmas  Point do 27,600 


76,340 


At  40  cents  per  cubic  yard $80,536.00 

Add20per  cent  for  contingencies 6,107.20 

Total 36,643.20 

The  amount  of  work  estimated  for  in  the  last  case  would  provide  sufficient  depth 
for  most  if  not  all  the  commerce  at  preuent  using  these  bays,  except  during  severe 
northers. 

A  reduction  of  width  of  channel  in  the  above  estimates  will  give  more  than  a  pro- 
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Sortional  Tediiction  in  the  quantities.  This  is  especially  so  in  the  case  of  e«timat« 
o.  5,  where  a  reduction  of  width  to  100  feet  would  reduce  the  amount  to  he  exca- 
vated in  the  proportion  of  2  to  5.  In  the  case  of  estimates  Nos.  1,  2,  3,  and  4  this 
wouUl  be  very  much  smaller. 

The  coHt  of  dredging  per  cubic  yard  could  be  reduced  by  depositing  the  material 
alongside  the  cut,  but  while  this  might  safely  bo  done  in  Oyster  Bay  there  would  be 
danger  of  the  material  washing  back  in  West  Bay  on  account  of  its  greater  extent 
and  depth. 

The  material  in  West  Bay  and  Oyster  Bay  is  principally  composed  of  a  mixfcnre  of 
mud,  sand,  and  shell,  with 'occasional  reefs  of  oyster  shell.  It  is  probable  that  any 
channel  dredged  through  them  will  maintain  its  depth  fairly  well,  as  the  (mrrents 
are  in  the  direction  of  the  proposed  cut,  but  for  greater  permanency  it  would  be 
necessary  to  revet  each  side  of  ihe  dredj^ed  channel  at  least  in  some  places. 

A  further  provision  should  be  made  for  the  erection  of  beacons  at  an  approximate 
cost  of  $1,500. 

Very  respectfully,  your  obedient  servant^ 

Gkrald  Bagnaix, 
A89is(ani  Engineer. 
Maj.  CiiAS.  J.  Allen, 

Corps  of  Engineefsf  U.  S.  A,  ' 


LETTER  OF  MR.   BRANCH  T.  MASTER80N. 

Galveston,  Tex.,  November  £7»  2891, 
Dear  Sir  :  In  response  to  your  inquiry  as  to  the  present  condition  of  the  traffic 
passing  through  West  Bay,  I  regret  that  from  the  nature  of  the  trade  it  is  impossi- 
ble  to  state  the  exact  tonnage,  because  a  number  of  schooners  are  passinfi^  at  irregn- 
lar  times  when  the  high  tides  admit  of  their  crossing  the  reefe,  loaded  with  fhiignt, 
going  and  coming,  and  when  the  steamboats  running  regularly  are  delayed  by  low 
tides  in  crossing  the  reefs,  the  freights  are  diverted  and  nud  their  way  to  market  by 
hauling  to  nearest  points  on  railroads  and  paying  the  additional  cost.  I  have  taken 
from  the  books  of  one  steamer,  making  one  trip  per  week,  the  amount  of  freight 
transported  by  her  in  the  past  ten  months,  and  lind  it  aggregates  about  4,000  tons, 
of  an  approximate  value  of  $800,000.  The  owners  of  the  boat  found  the  traffic  in- 
creasing so  that  within  the  past  ninety  days  they  have  purchased  another  steamer 
and  have  been  running  four  trips  each  way  per  week.  Botib  steamers  have  had 
tendered  them  so  much  more  freight  than  they  can  carry  that  a  third  steamer  has 
been  purchased  within  the  past  ten  days,  having  a  carrying  capacity  of  300  tons, 
and  will  be  placed  in  the  trade  at  once.  The  trade  has  doubled  within  the  past 
ninety  days,  and  if  relieved  of  the  delays  caused  by  waiting  for  tides  to  cross  the 
reefs  in  West  Bay,  I  feel  certain  of  a  further  increase  of  over  100  per  cent  by  the 
coming  season. 

Very  respectfully, 

Bbanch  T.  Masterson. 
Mi^.  Chas.  J.  Allen, 

JJ,  S.  Engineer. 


APPENDIX  V. 


IMPROVEMENT  OF  CERTAIN  RIVERS  AND  WATERWAYS  IN  LOUISIANA, 
TEXAS,  ARKANSAS,  -MISSISSIPPI,  AND  TENNESSEE,  TRIBUTARY  TO 
MISSISSIPPI  RIVER;  WATER  GAUGES  ON  MISSISSIPPI  RIVER  AND  ITS 
PRINCIPAL  TRIBUTARIES. 


BEPOBT  OF  CAPTAIN  J,  H,  WILLABV,  COBPS  OF  ENGINEERS,  OFFICEH 
IN  CHARGE,  FOB  THE  FISCAL  TEAR  ENDING  JUNE  SO,  1892,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 


1.  Red  River,  Louisiana  and  Arkansas. 

2.  Red  River  above  Fulton,  Arkansas. 

3.  Ouachita  and  Black  rivers,  Arkan- 

sas and  Louisiana. 

4.  Bayou  lyArbonne,  Louisiana. 

5.  Bayou  Bartholomew,  Louisiana  and 

Arkansas. 

6.  Bayou  Boeuf(Boeuf  River),  Louisi- 

iaua. 

7.  Tensas  River  and    Bayou    Ma^on, 

Louisiana. 

8.  Bayous  Rondeway  and  Vidal,  Louis- 

iana. 

9.  Big  Black  River,  Mississippi. 


10.  Yazoo  River,  Mississippi. 

11.  Tchula  Lake,  Mississippi. 

12.  Tallaliatchee  River,  Mississippi. 

13.  Steele  and  Washington  bayous,  Mis- 

sissippi. 

14.  Big  Sunflower  River,  Mississippi. 

15.  Bfg  Hatchee  River,  Tennessee. 

16.  Forked  Deer  River,  Tennessee. 

17.  Water  gauges  on  Mississippi  River 

and  its  principal  tributaries. 

18.  Survey  of  Cypr€fes  Bayou  and  the 

lakes  between  Jefferson,  Texas,  and 
Shreveport,  Louisiana. 


United  States  Engineer  Office, 

Vickshurgy  Miss.,  July  i,  1892. 

General:  I  have  the  honor  to  transmit  herewith  annual  reports 
upon  works  of  river  improvement  in  my  charge  for  the  fiscal  year  end- 
ing June  30,  1892. 

Very  respectfully,  your  obedient  servant, 

J.  H.  WiLLARD, 

Captain^  Corps  of  Engineers. 
Brig,  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  8.  A. 


V  I. 

IMPROVEMENT  OF  RED  RIVER.  LOUISIANA  AND  ARKANSAS. 

The  Bed  Eiver  of  the  South  has  it^s  source  in  the  Llano  Estacadoj 
northern  Texas,  and  flows  in  a  general  easterly  direction,  forming 
the  boundary  between  Indian  Territory  and  Texas.  At  Fulton,  Ark., 
its  course  changes  to  a  general  southeasterly  direction,  and  after 
crossing  the  State  of  Louisiana  it  enters  the  Mississippi  liiver  at  lied 
Eiver  Landing.  The  entire  length  of  the  river  is  about  1,200  miles 5 
the  part  included  in  the  project  under  the  he^id  of  improving  Red  Kiver, 
Louisiana  and  Arkansas,  extends  from  Fulton,  Ark.,  to  the  mouth  of 

Atchafalaya  liiver,  Louisiana,  a  distance  of  507  miles. 
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Tlie  importance  of  keeping  this  great  waterway  open  to  navigation 
was  recognized  by  the  United  States  as  early  as  1828,  and  appropria- 
tions aggregating  $535,765.50  were  made  at  intervals  between  1828  and 
1852.  Between  1841  and  1852  no  appropriation  was  made  tor  carrying 
on  the  work,  and  a  longer  period  elapsed  between  1852  and  1872,  dnr- 
ing  which  the  results  of  former  work  were  lost.  Between  1855  and  1860 
the  heavy  rates  of  freight  and  insurance  and  the  effects  of  the  back- 
water caused  by  the  great  raft  became  so  burdensome  to  the  planting 
interest  above  that  obstruction,  that  a  charter  was  obtained  from  the 
State  of  Louisiana  for  the  removal  of  the  main  raft  by  a  stock  company. 
The  assent  of  Congress  having  been  given  to  the  project' by  joint  reso- 
lution of  February  21, 1861,  and  the  company  authorized  to  levy  tolls 
for  a  period  of  thirty  years  (Stat.  L.,  vol.  12,  page  250),  the  stock  was 
taken  by  the  planters  interested,  and  the  company  was  ready  to  com- 
mence work  in  the  spring  of  1861,  but  the  war  of  the  rebellion  broke 
out  and  nothing  was  done. 

An  examination  and  survey  of  Bed  Biver  from  the  mouth  to  a  point 
above  the  raft  in  Louisiana  were  ordered  by  river  and  harbor  act  of 
March  3, 1871,  the  reports  upon  which  are  contained  in  Bex)orts  Chief 
of  Engineers,  1872,  pages  568-573 ;  and  1873,  pages  635-676.  The  pres- 
ent improvement  was  commenced  in  1872.  The  original  project t)ontem- 
plated  removing  the  raft  above  Shreveport,  La.,  and  closing  Tones 
Bayou  Outlet,  on  the  right  bank,  19  miles  below  Shreveport,  the  gradual 
enlargement  of  which  diverted  a  large  quantity  of  water  from  and  seri- 
ously affected  navigation  of  the  main  river  below.  Subsequently  this 
project  was  enlarged  to  include  the  removal  of  jams,  snags,  wrecks, 
leaning  timber,  etc.;  opening  and  enlarging  the  channel  through  the 
falls  at  Alexandria,  La.;  deepening  the  channel  at  shoal  places;  and 
dosing  the  Sale  and  Murphy  Outlet,  on  the  right  bank,  66  miles  above 
Shreveport;  in  order  to  improve  and  keep  navigation  open  from  Ful- 
ton, Ark.,  to  the  mouth  of  the  Atehafalaya;  also  to  protect  the  bank 
at  Alexandria  from  erosion  by  the  current  of  the  river;  and  to  make 
a  thorough  and  comprehensive  survey  from  Fulton  to  the  mouth,  with 
a  view  to  the  permanent  improvement  of  the  river. 

The  appropriations  for  the  early  work,  from  1828  to  1852,  were  as 
follows: 


Date  of  act. 


Hay  23,1828 

Mar.    2.1831 
July    3,1832 


June  28, 1834 
Mar.  3, 1835 
July    2,1836 


Mar.  3,1837 
Apr.  20,1838 
Mar.  3,1841 
Mar.  2,1847 


Aug.  30, 1852 


General  object  of  appropriation. 


Improving  navigation  of  Bed  Kivor  through  or  around  the  raft  in  Lou- 
isiana and  ArkanHas 

Arrearage  due  M^i.  Barch  for  survey  of  raft  of  Bed  Biver.  Ix)aJaiana  — 

ImproAnug  navigation  of  Bed  Biver.'Loniaiana  and  Arkanaaa,  being  baU 
ance  of  appropriation  of  1828  carried  to  surplus  fund,  and  the  fiuthur 
sum  of  $20, 000 

Improving  navigation  of  Bed  Biver 

Completing  removal  of  obstructions  to  navigation  of  Bed  Biver 

Continuing  the  removal  of  obstruotions  in  Beil  Biver 

Constructing  a  boat  to  prevent  a  new  accumulation  of  obstructiona  in 
Bed  Biver  within  the  old  limits  of  the  great  raft,  f  15,000,  and  to  work 
and  support  same,  $15,000 

Continuing  the  removal  of  obstructions  in  Bed  Biver 

The  complete  removal  of  the  great  raft  in  Bed  Biver , 

Bemovlng  the  raft  of  Bed  Biver 

Deficiency  of  appropriation  by  act  of  April  20,  1838,  being  amount  ad- 
vanced by  Daniel  T.  Witlee  and  others  tnrongli  the  branch  of  the  Beal 
Estate  Bank  of  Washington,  Ark.,  to  Henry  M.  Shreve,  Government 
agent,  for  removal  of  great  raft,  and  expended  by  him  for  that  pur- 
pose  

Bemoving  the  raft  of  Bed  Biver 


Aggregate  of  appropriations,  1828-*52 
Amount-expended 


Amount  carried  to  surplus  fund  ■ 


Amount. 


$25,000.00 
187.50 


22.628.00 
50.000.00 
50.000.00 
40,800.00 


30, 000. 00 
65.000.00 
70, 000. 00 
75,000.00 


7, 150. 00 
100,000.00 


535.765.50 
6'i2,210.90 


3,545.40 
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The  appropriatioDS  for  the  improvement  commenced  in  1872  have 
been  as  follows: 


Date  of  act. 


General  object  of  appropriation. 


Amonnt. 


June  lOt  1872 


Mar. 
June 
Mar. 
Aug. 
Apr. 
Feb. 


8,1673 
23,1874 

8,1875 
14, 1876 
10,1800 

7, 1878 


June  18, 1878 
Mar.    8,1879 

June  14, 1880 

Mar.    8,1881 
Ang.   2,1882 

5,1884 


Aug.    5,1886 


Aug.  11, 1888 


Sept.  19,1880 


Improvement  of  Tones  Bayou.  Louiiiiana  . . . 
KcmoTing  the  raft  in  Red  Kiver,  Louisiana. 
do 


.do 

.do 


KemoTing  the  raft  in  Red  River  and  closing  ToneA  Bayou 

Allotment  made  August  27, 1877,  for  closing  Tones  Bayou 

Opening  natigation  of  Red  River  above  Shreveport,  La.,  and  keeping 
same  open  and  firee  from  rafts,  and  for  purpose  of  presorving  vessels  of 
United  States  empIoySdin  that  work 

Removing  raft  in  Red  River  and  dosing  Tones  Bayou 

Removing  snags  and  other  obstructions  from  Red  iUver 

Removing  raft  in  Red  River  and  closing  Tones  Bayou 

Removing  obstructions  from  Red  River 


Improving  Upper  Red  River,  Arkansas,  from  Fulton  to  head  of  the  raft . . 

Removing  raft  in  Red  River  and  closing  Tones  Bayou 

Removing  obstructions  from  Red  River,  Louisiana,  indndtug  construc- 
t  ion  of  snag  boat ^ 

Improving  T^per  Red  River,  Arkansas,  from  Fulton  to  head  of  the  raft. . 

Removing  raft  in  Red  River  and  closing  Tones  Bayou 

Removing  obstructions  from  Red  River,  Louisiana 

Continuing  improvement  from  the  Atohafalaya  to  Fulton,  Ark.,  including 
Bayou  I'lerre,  Tones  Bayou,  and  to  relieve  the  town  of  Alexandria  from 
encroachments  of  the  n  ver '. 

Continuing  improvement  from  the  Atchafalaya  to  Fulton,  Ark. ;  not  ex- 
ceeding 915,000  for  revetment  to  protect  the  harbor  at  Alexandria  ftx>m 
damage  by  the  current  of  river;  not  exceeding  $5,000  to  close  the  out- 
lt4  known  as  Sale  and  Murphy  Canal :  the  remainder  to  be  applied  to 
improvement  of  the  main  channel  of  the  river. 


Continuing  improvement  from  Fulton,  Ark.,  to  the  Atchafalaya  River, 

Louiaiana,  including  completing  the  work  at  Alexandria;  $25,000,  or  so 

much  thereof  as  necessary,  to  m  used  in  making  a  thorough  survey  of 

•the  river  fr>om  Fulton  to  the  Atchafalaya,  and  in  completing  survey  of^ 

Bavou  Pierre,  Louisiana 

Continuing  improvement  tram  Fulton,  Ark.,  to  the  Atchafalaya  River, 
including  completing  the  work  at  Alexandria;  $5,000,  or  so  much 
thereof  as  necessary,  to  be  used  upon  Cypress  Bayou  and  the  lakes  be- 
tween Shreveport,  La., and  Jefferson,  Tex.;  ana  $5,000, or  so  much 
thereof  as  necessary,  upon  Bayou  Dorcheat 

Completion  of  survey  from  Fulton.  Ark.,  to  the  Atchafalaya  River 

Continuing  improvement  frtnn  Fulton,  Ark.,  to  the  Atchafalaya  River; 
$15,000  to  be  used  in  the  work  at  Alexandria:  $20,«)00  to  be  used  in  deep- 
ening and  widening  that  portion  known  as  Little  River,  from  the  Sco- 
Sini  Cut-off  to  Knox  Point;  and  $5,000  in  closing  the  Sale  and  Murphy 


)utlet 


Completion  of  survey  from  Fulton.,  Ark.,  to  the  Atchafalaya  River 


Aggregate  of  appropriations,  1872  to  1892. 


$20,000.00 
150. 060. 00 
80,000.00 
50. 000. 00 
20,000.00 
35.000.00 
4,500.00 


6,000.00 
24,000.00 
25,000.00 
15, 000. 00 
22,500.00 
10, 000. 00 
25,000.U0 

60,000.00 
10,000.00 
10, 000. 00 
10,000.00 


75,000.00 


75,000.00 


75, 000. 00 


65,000.00 
35, 000.  CO 


100, 000. 00 
28,000.00 


1,030,000.00 


The  amount  expended  to  June  30,  1891,  under  the  project  of  1872 
was  $926,024.52  (including  outstanding  liabilities  of  $429.46),  resulting 
in  great  benefit  to  navigation.  In  1872  the  upper  river  was  closed  by 
the  great  raft,  extending  from  Carolina  Bluffs,  33  miles  above  Shreve- 
port, La.,  upstream  32  miles^to  within  4  miles  of  the  Louisiana  and 
Arkansas  State  line,  and  added  to  by  each  flood.  A  cliannel  was 
opened  through  this  obstmction  in  1873,  and  operations  since,  aided 
by  the  action  of  the  current,  have  secured  greater  width  and  depth 
throughout  the  entire  reach,  with  a  channel- way  constantly  widening 
and  scouring,  until  at  the  present  time  but  little  water  is  diverted  from 
the  river  proper  except  at  flood  stages.  Moderate  estimates,  made  in 
1872,  showed  that  the  removal  of  this  obstruction  alone  resulted  in  a 
saving  of  $150,000  annually  to  the  planting  interest  above  the  raft,  be- 
sides relieving,  to  a  great  extent,  not  less  than  25,000  acres  of  produc- 
tive lands  from  overflow.  (Eeport  Chief  of  Engineers,  1873,  page  665.) 
The  work  of  removing  obstructions  from  the  channel,  clearing  the 
banks,  and  the  prompt  breaking  of  all  jams  and  keeping  the  drift  in 
motion  during  high  stages  of  water  have  prevented  renewal  of  the  raft. 
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Several  attempts  were  made  to  close  Tones  Bayou,  but  iio  work  has 
been  done  at  that  outlet  since  1882,  when  the  dam  under  cjonstruction 
was  destroyed.  The  bayou  is  filling  up  gradually  with  drift,  and  this 
in  connection  with  the  work  in  the  old  raft  region  is  causing  the  "  Little 
Kiver''  (below  the  mouth  of  Tones  Bayou)  to  widen  and  scour,  the  effect 
having  oeen  particularly  noticeable  within  the  last  tliree  years.  The 
rock  excavation  and  dam  at  the  Falls  of  Alexandria  were  completed  in 
1885,  increasing  the  ])eriod  of  navigatioh  about  2  months,  and  as  a 
general  thing  permitting  l>oats  to  pass  the  falls  the  year  round,  though 
passage  is  somewhat  dillicult  at  extreme  low  stages  on  account  of  the 
deflection  at  the  middle  of  the  cut.  The  dam  and  training  wall  for 
protecting  the  bank  at  Alexandria,  built  in  1884r-'85,  accomplished  the 
purpose  for  whicli  intended,  and  it  is  plain  that  the  banks  no  longer 
cave  within  their  influence.  The  removal  of  snags,  logs,  and  wrecks 
from  the  channel  and  clearing  the  banks  for  the  general  improvement 
of  the  river  were  not  begun  until  1878,  all  former  appropriations  hav- 
ing been  for  the  removal  of  the  raft  and  closing  Tones  Bayou,  but  since 
1885  operations  have  consisted  chiefly  of  that  class  of  work.  In  March, 
1887,  circular  letters  were  sent  to  persons  interested  in  navigation  of 
Red  River,  asking  information  regarding  wrecks,  their  location,  amount 
of  obstruction,  etc.  Five  lists  were  received,  giving  names  of  boata. 
causes  of  loss,  and  specifying  those  that  were  serious  obstructions. 
Upon  comparison  it  was  found  that  in  fifty  years  197  steamboats  had 
been  lost  in  Red  River  j  one  list  gave  80  snagged,  21  burned,  11  de- 
stroyed during  war,  4  exploded,  and  3  destroyed  by  collisions.  Atten- 
tion is  invited  to  the  foregoing  as  evidence  of  the  fact  that  (lavigation 
is  beconiing  better  and  safer  every  year,  for  during  the  last  two  years 
steamboats  made  regular  trips  at  lower  stages  than  ever  known  before, 
without  detention  or  serious  accident. 

The  removal  of  snags  and  other  obstructions  should  be  continued, 
however,  for  many  years.  In  the  old  raft  region,  both  above  and  be- 
low Shreveport,  sunken  logs  and  stumps  are  scouring  loose  continually 
and  are  a  constant  soiuce  of  danger  to  low-water  navigation.  Others, 
thoroughly  water  logged,  form  bars,  impassable  at  low  stages.  The 
banks  of  the  upper  river,  for  hundreds  of  miles,  are  covered  with  a  heavy 
growth  of  timber,  which  is  caving  and  sliding  into  the  river  continu- 
ally, and  during  high  stages  the  amount  of  drift  is  enormous.  In  the 
Tjaft  region,  above  Shreveport,  jams  form  in  a  few  hours,  often  acres  in 
extent,  and  require  prompt  removal  before  the  water  falls.  Caving 
banks  leave  dangerous  shore  snags  projecting  far  out  into  the  river 
which  should  be  cut  after  every  rise  and  fall. 

As  stated  heretofore,  whatever  plan  may  be  adopted  for  the  permar 
nent  improvement  of  Red  River,  or  even  if  the  work  of  giving  an  as- 
sured reasonable  navigation  to  Shreveport  and  beyond  be  delayed  for 
a  time,  there  are  certain  general  principles  to  be  followed,  if  only  to 
save  till  that  time  comes  what  has  been  gained,  or  to  prevent  the 
river  closing.  Tliese  principles  are  stated  in  natural  sequence,  as  fol- 
lows: 

1.  The  systematic  clearing  of  the  banks  for  some  distance  back,  far 
beyond  the  limits  of  this  district.  It  is  cheaper  to  remove  the  source 
of  drift  than  to  dispose  of  the  drift  itself;  and  the  benefit  to  naviga- 
tion is  immediate. 

2.  An  efficient  snag  boat  service  for  general  work,  patroling  the  river, 
preventing  jams,  removing  snags  and  logs  from  the  channel  and  banks, 
and  dredging  tow-heads  and  obstinate  shoals.     Here^  again,  the  bene- 
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fit  is  immediate.    A  permanent  appropriation  of  not  less  than  $25,000 
a  year  is  needed  for  this  purpose. 

3.  Extending  the  scope  of  the  survey  to  embrace  the  whole  valley. 
This  is  necessary  to  the  proper  study  of  this  river  and  tributaries,  and 
to  furnish  all  the  information  required  to  decide  upon  a  system  of  im- 
provement and  to  locate  its  elements. 

4.  Construction  of  a  substantial  system  of  levees  to  restrain  the 
greatest  floods,  either  alone  or  in  conjunction  with  the  riparian  States. 

5.  Closing  gradually  every  outlet  through  which  the  main  stream  is 
depleted  at  various  stages  above  low  water. 

6.  Fixing  caving  banks  to  confine  the  main  stream  to  the  channel 
selected  for  it.  Ordinarily  fixing  caving  banks  should  precede  levee 
building  and  closing  outlets,  but  as  the  banks  are  reasonably  stable 
for  a  considerable  part  of  Bed  Eiver,  and  as  the  object  is  to  get  im- 
proved navigation  without  unnecessary  delay,  revetment  is  placed  after 
them. 

7.  To  exercise  a  watchful  care,  firom  first  to  last,  to  prevent  injury  to 
the  regimen  of  the  river  by  cut-offs  or  outlets,  and  to  keep  the  building 
of  bridges  within  reasonable  bounds. 

During  the  fiscal  year  ending  June  30, 1892,  operations  were  contin- 
ued as  follows: 

GENEBAJL  IMPROVEMENT. 

•  The  TJnit^  States  snag  boat  0.  W.  Howellj  M.  B.  Lydon,  master, 
which  had  been  employed  for  a  short  period  during  June  and  July  in 
the  Lower  Ouachita  and  Black  rivers,  resumed  work  in  Bed  Biver  at 
Alexandria,  La.,  July  19, 1891.  Subsequent  operations  of  that  boat  are 
given  in  detail,  as  follows : 

July  19  to  August  1  the  boat  worked  upstream  to  Shreveport,  re- 
moving all  obstruction  in  sight  and  all  that  could  be  reached  with  drag 
chain.  Dynamite  was  used  occasionally  for  destroying  large  snags  in 
the  channel.  The  boat  remained  at  Shreveport  Sunday  and  Monday, 
August  2  and  3,  cleaning  boilers,  receiving  supplies,  and  undergoing 
minor  repairs,  and  August  3  work  above  Shreveport  was  commenced, 
and  continued  between  that  place  and  Gilmer,  La.,  45  miles  above,  un- 
til August  9.  A  rise  at  that  time  set  considerable  drift  running,  and 
the  boat  was  employed  August  10  in  clearing  a  jam  at  the  Shreveport 
Bridge,  and  August  11  to  li  in  patroling  the  river  between  Shreveport 
and  the  Arkansas  State  line.  August  14  work  below  8hrevei)ort  was 
resumed  and  carried  down  stream  to  Barbin  Landing,  60  miles  above 
the  mouth  of  Atchafalaya.  September  1  to  ^November  2  the  boat  con- 
tinued removing  obstructions  from  the  channel  of  the  lower  river  be- 
tween Barbin  Landing  and  Shreveport.  The  stages  of  the  river  were 
near  extreme  low  waiter  thronghout  this  period,  and  eflPective.work  was 
done;  the  masters  and  pilots  engaged  in  navigation  at  the  time  express- 
ing their  approbation  by  written  testimonials  to  the  master  in  charge 
of  the  Soicell.  Scarcity  of  fuel,  excessive  heat,  and  much  sickness 
amongst  the  crew  were  the  only  disadvantages  to  the  work.  Laige 
numbers  of  obstructions  were  removed  at  the  following  places,  viz, 
Golconda  Bend,  near  wreck  of  Olndiola,  at  wreck  of  Glide  No,  ^,  near 
Cyrus  Perot  Landing,  Boyce  Bend,  Shortway,  Greening  Beyd,  and 
near  Matilda  Taylor  Landing,  and  the  sweep  cliain  was  dragged  over 
all  crossings  where  there  was  less  depth  than  6  feet.  At  Shreveport  a 
new  canvas  roof  was  put  on  and  the  broken  balance  rudder  repaired, 
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and  November  9  the  boat  left  Shreveport  and  worked  between  that 
place  and  Knox  Point,  40^  miles  below,  until  November  16.  In  coming 
around  the  bend  at  Kuox  Point  on  the  latter  date  the  boat  struck  a 
hidden  snag  and  knocked  a  hole  in  the  iron  bottom  about  5f  feet  long 
by  6  inches  wide.  The  leak  was  bulkheadedy  and  the  boat  resumed 
snagging  ox)erations  next  day,  and  worked  back  upstream,  arriving  at 
Shreveport  the  morning  of  November  26.  The  principal  work  done 
November  9  to  25  was  in  the  <^  Little  Eiver,"  below  the  mouth  of  Tones 
Bayou  to  Knox  Point,  where  all  bad  places  were  dragged  over  four 
times  with  the  sweep  chain;  each  time  about  as  many  logs  were  re- 
moved, and  great  numbers  loosened  and  came  to  the  surface  as  the 
bottom  scoured. 

November  26  to  28  a  small  sectional  dock  was  built  at  Shreveport  and 
sunk  under  the  bottom  of  the  Howell^  and  November  29  a  half  sheet  of 
iron  was  riveted  over  the  break.  After  completing  the  repairs  the 
Howell  remained  at  Shreveport  until  December  8,  the  crew  having  been 
employed  in  constructing  a  jetty  above  the  bridge  for  the  purpose  of 
deflecting  the  channel  so  as  to  wash  away  the  sand  bar  that  had  formed 
across  both  draw  openings,  preventing  steamboats  from  passing  the 
bridge  at  low  stages.  This  jetty,  an  inexpensive  structure  built  of  old 
lumber  and  brush,  ballasted  with  sacks  of  earth,  refuse  brick,  etc.,  was 
completed  December  7,  and  appeared  to  give  temporary  relief  at  least, 
as  the  master  of  the  Howell  took  souudings  while  passing  through  the 
draw  December  26  (gauge  reading  8  feet)  and  found  no  bottom  witii 
12^  foot  x>oles.  From  December  8  to  26  the  boat  was  employed  between 
Sbrevex)ort  and  Gampti,  124  miles  below,  after  which  and  until  Febru- 
ary 10  it  was  employed  above  Shreveport.  During  the  latter  x>^iod, 
December  27  to  February  10,  the  entire  stretch  of  the  upper  river,  from 
Shreveport  to  Fulton,  was  worked  over.  January  8  the  Howell  was  over- 
taken near  Carolina  Bluff,  33  miles  above  Shreveport,  by  the  snag  boat 
Wagner^  and  the  latter  was  directed  to  continue  operations  up  to  Head 
of  Baft.  The  Howell  being  better  adapted  to  heavy  work,  turned  back 
to  go  over  the  narrow  river  again,  as  the  water  had  fallen  about  3  feet 
to  a  most  favorable  stage  for  operations  in  that  reach«  On  the  way 
down  the  boat  removed  loose  stumps  and  cleared  out  a  badly  obstructed 
part  of  the  river  at  the  Dawn  Stumps.  At  Pandora  (the  head  of  navi- 
gation at  extreme  low  water)  7^  miles  above  Shreveport^  the  river  was 
jammed  completely  with  drift.  The  jam  was  broken  January  11  and 
the  entire  day  was  spent  at  that  place  removing  wrack  heaps  from  the 
bottom.  Excessively  cold  weather,  with  snow  and  sleet,  prevented  any 
work  January  12,  as  it  was  impossible  to  handle  the  rigging,  and  as 
the  boat  was  out  of  fuel  it  ran  down  to  Shreveport  for  coal.  A  car 
load  of  coal  was  delivered  on  board  January  13,  and  the  next  day  the 
weather  moderated  sufficiently  to  permit  clearing  the  decks  of  ice  and 
snow,  and  at  noon  the  boat  left  for  the  upper  river  to  resume  opera- 
tions. From  Shrevei)ort  to  Carolina  Bluff  the  river  was  worked  over 
for  the  third  time,  but  above  the  latter  place  to  Hervey  Canal,  21|  miles, 
nothing  was  done,  as  the  Wdgner  had  just  passed  over  that  stretch, 
putting  it  in  good  condition  for  navigation.  January  21  the  Howell 
overtook  the  Wagner  at  Hervey  Canal  and  resumed  operations,  which 
were  carried  up  to  Fulton,  Ark.,  February  5,  and  owing  to  the  rapid 
fall  of  the  upper  river  a  great  number  of  obstructions  were  exposed, 
and  effective  and  heavy  work  was  done.  Some  obstructions  were  re- 
ported in  the  channel  at  the  St.  Louis,  Iron  Mountain  and  Southern 
Eailway  Bridge  at  Fulton,  but  owing  to  the  low  stage  of  water  -the 
Howell  was  unable  to  get  nearer  than  a  quarter  of  a  mile  of  that  struc- 
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tare,  and  a  party  was  sent  by  skiff  to  remove  all  snags,  etc.,  badly  in 
the  way,  by  means  of  explosives. 

After  completion  of  this  work,  the  boat  started  downstream,  doing 
such  work  as  was  found  necessary  on  the  way.  The  plan  heretofore 
pursued  of  depositing  logs  and  snags  in  the  deep  bends  and  piling 
heavy  trees  on  the  caving  banks  has  proved  successful,  and  the  master 
of  the  HoweU  reported  that  the  banks  were  caving  at  but  few  places 
where  this  had  been  done.  The  boat  reached  Shreveport  February  10, 
where  the  crew  was  discharged,  and  the  boat  and  machinery  put  in 
order  and  laid  up  at  the  fleet  in  Gross  Bayou,  as  it  was  not  deemed 
advisable  to  attempt  further  continuous  work,  owing  to  the  reduced 
balance  for  the  general  improvement  of  the  river,  and  because  the 
period  at  which  high  water  might  be  expected  had  set  in.  The  Howell^ 
however,  was  kept  in  readiness  to  be  sent  out  without  delay  to  patrol 
the  river  when  necessary  and  remove  any  formations  of  raft  that  might 
occur.  A>ise  of  the  upper  river  the  early  part  of  April  caused  heavy 
drift  to  run,  and  Saturday,  April  2,  information  was  received  by  the 
master  of  the  Howell  that  the  river  was  jammed  at  Eush  Point,  33^ 
miles  above  Shreveport.  A  small  crew  was  shipped  at  once,  and  on 
Monday,  April  4,  the  boat  left  Shreveport  for  Bush  Point,  clearing  the 
river  of  side  jams  and  other  obstructions  on  the  way  up.  Work  at  the 
jam  at  Eush  Point  was  commenced  April  7  and  completed  April  8,  and 
the  following  day  was  spent  in  going  over  the  reach  and  removing  logs 
and  stumps  as  they  scoured  loose  from  the  bottom,  after  which,  as  there 
was  little  drift  running,  the  boat  returned  to  Shreveport.  Later  in 
the  month  of  April  the  boat  was  employed  in  Little  Eiver  below  the 
Scopini  Cut-off,  and  the  work  done  is  repjorted  under  that  head.  A 
heavy  rise  set  in  the  early  part  of  May,  bringing  down  a  large  amount 
of  drift,  which  jammed  at  the  Shreveport  &idge^  A  minimum  crew 
was  shipped  on  the  Howell  May  5,  and  the  jam  was  removed,  after 
which  the  boat  remained  below  the  bridge  until  the  morning  of  May  7^ 
keeping  the  drift  in  motion  and  waiting  for  the  heavier  material  to  pass. 
By  the  7th  of  May  the  drift  almost  stopped  running,  and  the  boat  left 
at  7  a.  m.  that  date  for  the  upper  river,  removing  obstructions  on  the 
way,  and  reached  the  Sale  and  Murphy  Outlet  at  8  a.  m.,  May  10.  An 
examination  of  the  dam  at  that  place  was  made,  and  it  was  found  that 
the  water  was  scouring  the  lower  end.  All  hands  were  put  to. work 
piling  brush  upon  the  dam  to  protect  it  from  scour  and  weighting  it 
down  with  heavy  green  logs.  Having  completed  this  work  and  secured 
the  dam  from  fiirther  damage,  the  boat  left  for  Shreveport  at  6  a.  m.. 
May  11,  and  arrived  at  that  piskce  at  5  p.  m.  the  same  day,  where  the 
crew  was  discharged.  At  7  a.  m..  May  14,  word  was  received  that  the 
steamer  Bosa  Bland  was  caught  in  a  jam  at  Hervey  Canal,  and  the 
Howell  left  Shreveport  at  10:30  a.  m.,  and  arrived  at  the  jam  and  com- 
menced towing  drift  intc  the  current  Sunday  morning.  May  15.  About 
5  p.  m.  that  date  one  rudder  coupling  broke  and  the  other  was  bent, 
and  in  attempting  to  remove  the  latter  it  dropped  into  the  river.  After 
searching  nearly  aU  night  it  was  recovered  and  a  new  coupling  ma<le, 
and  the  work  of  towing  drift  was  resumed  at  6  a.  m.  the  following 
morning  and  the  steamer  Bosa  Bland  released  two  hours  later.  The 
jam,  caused  by  cross  currents,  was  about  1  mile  in  length,  and  all  the 
drift  had  to  be  towed  1^  miles.  This  work  was  not  completed  until  the 
morning  of  May  17,  after  which  the  boat  continued  operations  up  to 
the  Sale  and  Murphy  Canal,  and  returned  to  the  fleet  at  Shreveport  at 
noon  May  18. 

The  rise  continued  until  it  culminated  in  the  most  disastrous  flood 
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that  ever  visited  the  Red  River  Valley,  reaching  a  maximum  height  of 
35.7  feet  on  the  Shreveport  gauge  May  28, 1  foot  above  the  high  water  of 
1890,  the  highest  previously  recorded.  On  May  15  the  levee  broke  near 
Garland,  Ark.,  and  subsecjuently  breaks  were  of  frequent  occurrence  all 
along  the  river,  dCvStroying  the  crops  and  lands,  washing  buildings 
away,  and  driving  the  people  and  their  stock  to  the  hills  for  safety.  At 
the  solicitation  of  the  mayor  of  Shreveport,  and  under  the  authority  of 
the  Secretary  of  War,  the  snag  boat  HoicelLwideT  command  of  M.  B. 
Lydon,  and  the  Wagner,  under  command  of  F.  R.  Starr,  were  employed 
the  latter  part  of  May  and  early  part  of  June  in  saving  life,  and  did 
good  service  in  the  reaches  above  and  below  Shreveport  at  a  minimum 
of  cost,  and  the  Shreveport  papers  and  the  peojile  along  the  river  were 
filled  with  praise  and  thanks  for  the  prompt  and  efficient  aid  rendered 
the  flood  sufferers  in  the  way  of  rescuing  lii'e  and  saving  property  in  the 
overflowed  districts. 

On  June  15  word  was  received  from  the  Red  River  Line  that  a  large 
amount  of  drift  had  jammed  at  Natchitoches  Bayou,  Lower  Red  River, 
near  mouth  of  Black  River,  and  that  the  river  was  impassable  for  steam- 
boats. The  Howell  left  Shreveport  at  4  p.  m.  that  date,  arrived  at  the 
jam  late  June  17,  and  worked  through  the  obstruction.  An  examina* 
tion  was  made  the  following  moniing,  and  it  was  found  that  the  only 
way  to  get  rid  of  the  drill  was  to  pull  it  through  the  bayou  to  the  lower 
outlet,  about  12  miles  above  the  mouth  of  Atchafalaya.  A  raftsman 
familiar  with  the  bayou  was  hired,  and  the  boat  ran  down  to  the  lower 
mouth  and  came  up  through  the  bayou  to  the  foot  of  the  jam.  Work 
was  commenced  June  19,  but  great  trouble  was  experienced  in  keeping 
the  drift  in  motion  after  it  was  started  downstream,  but  the  operations 
finally  were  completed  and  the  drift  all  towed  out  June  22.  After  the 
jam  was  cleared  the  boat  returned  to  Shreveport,  reaching  that  pla^se 
June  30,  where  it  was  laid  up  at  the  fleet  and  the  crew  discharged. 

The  following  is  a  summary  of  the  work  done  by  the  Howell  for  the 
general  improvement  of  the  river  during  the  year: 

SnagB  puUed 1,927 

Stumps  puHed 282 

Shore  snags  cut 656 

Logs  rcinovod  from  channel 3, 035 

Jams  removed 9 

Side  jams  removed 105 

Leaning  trees  cut 332 

Leaning  trees  topped 3 

Hard-clay  points  removed  with  explosives .' 5 

Wrecks  removed,  viz:  part  of  steamer  (Hide  Xo  2,  sunk  1865,  below  Campti;  and 
small  barge  at  Mercer  Landing. 

Prot«ct^d  dam- at  Sale  and  Murphy  Outh*t  by  piling  brush  and  heavy  green  trees 
on  slopes  to  prevent  scour. 

The  repairs  of  the  United  States  snag  boat  0.  O,  Wagner  were  com- 
pleted at  Shreveport  October  5, 1891,  but  avS  it  was  impracticable  for 
the  boat  to  reach  the  Upper  Ouachita  at  the  extreme  low  stages  then 
prevailing,  it  was  employed  temporarily  in  Red  River,  under  command 
of  B.  S.  Lewis  and  G.  W.  Aills,  both  efficient  Red  River  steamboat 
men.    Details  of  the  work  done  are  given  below. 

The  boat  left  Shreveport  October  6  for  Lower  Red  River,  where  it 
was  employed  until  January  3.  October  6-28,  operations  were  con- 
fined to  the  stretch  known  as  the  "Little  River,"  below  Tones  Bayou, 
to  Knox  Point.  On  the  latter  date  the  boat  was  sent  to  continue  work 
where  left  off  by  the  Howell,  near  Grand  Bayou,  81  miles  below  Shreve- 
port.   October  29-if  o  vember  18,  operations  extended  from  Grand  Bayou 
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upstream  to  Bates  Place,  38  miles  below  Shreveport,  where  the  ITowell 
was  met,  and  November  19,  the  Wagner  started  downstream.  Alex- 
andha  was  reached  November  26,  supplies  were  taken  aboard,  and  the 
boat  continued  operations  down  to  Creole  Bend,  15  miles  below  Alex- 
andria and  228  miles  below  Shreveport.  Prom  December  1  to  January 
3  the  Wagner  worked  from  Creole  Bend  back  to  Shreveport.  Until 
December  23  the  river  remained  at  a  low  stage,  but  on  that  date,  while 
working  in  Golcouda  Bend,  130  miles  below  Shreveport,  heavy  rains 
set,  in  causing  the  river  to  rise  7  feet  by  December  y6,  and,  as  it  was 
believed  that  the  rise  would  continue,  the  boat  started  for  Shreveport, 
removftig  leaning  timber  from  caving  banks  on  the  way,  and  towing 
the  United  States  dredge  Lons  Star  from  Clydesdale,  opposite  Lotus 
Landing,  to  Shreveport,  a  distance  of  22  miles.  January  4  the  dredge 
and  snag  boat  Breck  were  towed  to  a  safe  mooring  place*in  Cross  Bayou, 
and  after  undergoing  some  minor  repairs,  cleaning  boilers,  and  receiv- 
ing supplies  and  ftiel  at  Shreveport,  the  Wagner  left  January  6,  to  assist 
the  Howell  in  the  upper  river,  where  it  was  employed  until  January  21. 
Operations,  commenced  January  8  at  Carolina  Bluff,  and  were  con- 
tinued up  to  Hervey  Canal,  where  work  was  suspended  January  21. 
The  boat  returned  to  Shreveport  the  afternoon  of  January  22,  and  the 
following  day  it  was  put  in  order,  laid  up  at  the  fleet,  and  the  crew 
discharged. 

The  following  is  a  summary  of  the  work  done  by  the  Wagner  October, 
6, 1891,  to  January  21, 1892,  viz: 

Snags  puUed 799 

Stumps  pulled 77 

Shore  snags  cut 461 

Logs  removed  from  channel 823 

Side  jams  removed 31 

Leaning  trees  cut 525 

Piles  removed  at  Alexandria  Landing 31 

Wrecks  removed :  Part  of  machinery  of  steamer  Huntwille  (sunk  1873)  at  White 
HaU. 

With  the  exception  of  the  work  of  saving  life  during  the  flood  in 
May  and  June,  operations  with  the  Wagner  were  not  resumed  to  the 
end  of  the  fiscal  year. 

The  United  States  hand-propelled  snag  boat  Harry  Breckj  W.  W. 
Moore,  overseer,  in  charge,  continued  the  work  of  clearing  the  banks, 
removing  shore  snags,  etc.,  from  July  1  to  December  31, 1891,  as  fol- 
lows: 

From  July  1  to  October  8,  work  was  carried  from  Posten  Bayou 
down-stream  to  Shreveport,  a  distance  of  53  miles;  caving  banks  were 
cleared  for  a  distance  of  30  feet  back  from  the  river,  the  trees  and  brush 
on  the  points  were  cut,  and  all  leaning  timber  was  chopped  into  short 
lengths  to  prevent  future  obstructions.  The  water  was  at  a  low  stag^ 
during  the  greater  part  of  the  time,  and  all  stumps  and  shore  snags  in 
sight  were  removed.  Below  Fish  Place  to  Shreveport,  18  miles,  the  work 
was  pushed  as  rapidly  as  possible,  in  order  to  take  advantage  of  the 
extreme  low  stage  of  water,  and  only  the  obstructions  ordinarily  under 
water  were  removed,  leaving  the  upper  part  of  the  banks  to  be  cleared 
afterwards.  October  9-10,  the  boat  dropped  from  Shreveport  down  to 
the  mouth  of  Tones  Bayou,  at  Scopini  Cut-oflF,  and  was  employed  in  the 
'^  Little  River,''  below  Knox  Point,  until  November  4.  As  the  top  banks 
in  this  stretch  were  cleared  in  1890,  rapid  progress  was  made.  After 
completing  work  in  the  "Little  River"  reach  operations  were  continued 
down  to  the  mouth  of  Loggy  Bayou,  ^b  miles  below  Shreveport,  which 
was  reached  December  2.    December  3-17,  the  boat  was  cordeled  from 
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the  mouth  of  Loggy  Bayou  up  to  the  Dawn  Stumps,  9  miles  above  Shreve- 
I)ort,  where  in  a  stretch  of  a  half  mile  109  stumps  were  removed  from 
the  channel.  Operations  were  continued  upstream  to  Buck  Hall,  15 
miles  above  Shreveport,  where  work  was  suspended  December  29.  The 
boat  was  dropped  down  to  Shreveport,  laid  up,  and  the  crew  discharged. 
The  following  is  a  summary  of  the  work  done  by  the  Breek  in  the  six 
months  ending  December  31, 1891: 

SnagB  pulled ^. 5 

Stumps  removed 3, 803 

Shore  snags  removed , .     10, 177 

Leaning  trees  cut 7, 630 

Leaning  trees  topped 22 

Trees  girdled 359 

Square  yards  bnteh  and  willows  cut 107, 325 

Points  removed  with  explosives 5 

Tow-heads  removed  witn  explosives 1 

Wrecks  removed :  Cylinder  timbers  of  steamer  J.  G.  Fleteher  (sunk  1886)  at  Shady 
Grove,  12  miles  above  Shreveport. 

November  30-December  9, 1  made  an  inspection  of  the  river  at  the 
following  localities,  viz:  Garland,  Ark.,  Shreveport,  La.,  at  and  near 
Alexan(&ia,  and  the  "Little  Eiver,''  below  Shreveport  to  Waterloo  Cut- 
off, 25  miles.  On  my  return  to  Shreveport,  December  9, 1  directed 
that  the  United  States  dredge  Lone  Star  be  sent  to  the  river  below,  to 
assist  in  removing  obstructions,  and  to  take  advantage  of  the  low  stage 
and  cut  off  false  points,  etc. 

The  dredge,  which  had  been  laid  up  at  Shreveport,  received  supplies 
and  shipped  a  crew  December  10,  and  in  charge  of  Engineer  G.  W. 
Phillips  started  downstream  to  commence  operations.  The  boatreached 
the  wreck  of  the  steamer  Richmond  (sunk  1868)  at  Devil  Elbow,  11 
miles  below  Shreveport,  December  13.  Work  at  that  locality  was  be- 
gun the  following  day  j  75  feet  of  the  wreck  were  removed  from  the  edge 
of  the  channel,  and  a  cut  310  feet  long  was  made  through  the  bar  below, 
ranging  from  15  to  30  feet  in  width  and  4  to  8  feet  in  depth ;  after  which 
a  cut  was  made  on  the  opposite  side  of  the  river  230  feet  long  by  30  feet 
wide  and  4  feet  deep.  This  work  was  completed  the  morning  of  De- 
cember 22,  and  the  dredge  dropped  down  to  a  x>oint  just  above  Long 
Branch,  21  miles  below  Shreveport,  where  a  cut  350  feet  long,  25  feet 
wide,  and  6  feet  deep  was  completed  December  28.  The  next  day  a  cut 
was  commenced  at  a  point  opposite  Lotus  Landing,  22  miles  below 
Shreveport,  which  was  continued  for  a  distance  of  430  feet,  ranging 
from  15  to  22  feet  in  width  and  6  to  10  feet  in  depth.  Owing  to  a  rise 
of  the  river,  the  crew  was  discharged  January  2, 1892,  and  the  dredge 
was  towed  back  to  Shreveport  the  next  day  by  the  snag  boat  Wagner. 

The  following  is  a  summary  of  the  work  done  by  the  dredge  : 

Gubio  yards  of  material  excavated  (approximate) 7,961 

Snags  palled 1 

Stumps  pulled 13 

Shore*  snags  vat 3 

Logs  i0moved  from  channel 77 

Log  pile  removed 1 

Wrecks  removed,  viz :  About  75  feet  of  steamer  Richmond  (sunk  1868)  at  edge  of 
channel  at  Devil  Elbow. 

After  suspension  of  work  the  snag  boats  Wagner  and  Breek  and  the 
dredge  Lone  Star  were  laid  up  in  Cross  Bayou,  at  Shreveport,  La.,  in 
charge  of  G.  W.  Phillips,  an  experienced  machinist  and  steamboat  engi- 
neer, who  has  been  employed  on  the  snag  boats  in  Bed  Eiver  for  years, 
and  who,  with  assistance  of  the  watchmen,  overhauled  the  boats  and 
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machinery,  and  kept  the  plant  in  serviceable  condition  by  timely  re- 
pairs, painting,  cleauing,  pumping,  etc.  When  not  in  service  the  snag 
boat  Hoicell  was  laid  up  at  the  fleet  in  Gross  Bayou,  and  the  entire 
plant  was  placed  under  the  supervision  of  the  master,  M.  B.  Lydon. 

The  removal  of  obstructions  during  the  past  year  has  been  of  great 
benefit  to  navigation,  snag  boats  having  worked  over  the  entire  river 
from  Fulton  to  tiie  Atchafalaya.  Nearly  all  of  this  stretch  was  gone 
over  twice.  The  narrow  portions  below  Bush  Point  to  Shreveport  and 
below  Tones  Bayou  to  Knox  Point  were  worked  over  three  and  four 
times;  and  during  the  prolonged  season  of  low  water  last  summer  and 
faU  the  entire  plant  available  was  employed  in  removing  obstructions 
from  the  channel  and  banks.  This  work  resulted  in  immediate  benefit, 
and  the  smaller  steamboats  made  regular  trips  below  Shrevei>ort  with- 
out hindrance  during  the  i)eriod  of  extreme  low  water  (the  lowest  of 
record)  in  November  and  December. 

ALEXANDRIA. 

The  appropriation  for  improving  Bed  Biver  by  act  of  September  19, 
1890,  provided  that  "  $15,000  shall  be  used  in  the  work  at  Alexandria." 
It  was  intended  to  apply  this  allotment  to  the  enlargement  of  the  chan- 
nel through  the  upper  falls  by  dredging,  and  to  protecting  the  bank  at 
Alexandria  from  abrasion  by  the  current  of  the  river.  Bevetment  with 
mattress  work,  or  stone  alone,  as  used  with  success  on  the  Mississippi, 
is  to  be  preferred  to  any  other  kind  of  shore  protection,  but  the  prop- 
erty owners  at  Alexandria  still  are  unwilling  to  give  any  part  of  the 
bank  outside  the  town  levee  to  be  graded  away,  which  would  have  to  be 
done  if  revetment  were  adopted,  to  give  an  easy  slope  and  prevent  its 
sliding  into  the  river,  and  their  estimates  of  the  compensation  to  be 
paid  them  for  land  damages  exceed  the  entire  amount  of  the  allotment. 
On  this  account  it  has  been  advisable  to  put  off  the  work  as  long  as 
possible,  because  it  has  been  a  delicate  matter  to  decide  upon  a  bank 
protection  other  than  revetment  that  shall  form  part  of  an  intelligent 
plan  for  the  permanent  improvement  of  the  stream.  The  property 
owners  state  that  they  will  be  satisfied  with  a  repetition  a  little  lower 
down  of  the  crib  dike  built  by  the  United  States  in  1884-^85,  but  since 
examination  of  the  old  dam,  and  investigation  of  the  results  obtained, 
I  can  not  recommend  a  continuance  of  that  form  of  work.  The  crib 
dike  and  training  wall  above  not  only  are  not  required  for  improving 
navigation  of  Bed  Biver,  but  are  a  positive  injury  to  it,  scouring  the 
bottom  into  a  deep  hole  near  by  and  causipg  shoals  below,  and  not 
affording  any  marked  protection  to  the  bank  above  midstage.  Being 
wet  and  dry  at  intervals,  such  work  can  not  last  many  years,  and  its 
repair  would  be  at  least  50  per  cent  of  first  cost.  Piling  can  not  be 
used  on  account  of  the  rock  underlying  the  bottom  at  Alexandria. 
The  division  engineer  advised  revetment,  either  bank  height  or  half- 
bank  height,  letting  the  upper  bank  fall  in  on  the  slope.  Either  form 
would  require  grading,  and  may  be  put  in  with  or  without  mattress 
work.  There  is  no  stone  within  reasonable  distance  of  Alexandria, 
except  in  the  bottom  of  the  river,  and  it  would  have  to  be  brought  by 
rail  and  delivered  on  the  bank  or  in  barged,  making  it  very  expensive, 
probably  from  $2.50  to  $3  the  cubic  yard. 

In  view  of  the  foregoing,  and  in  order  to  be  able  to  begin  the  work 
ordered  by  Congress,  when  the  water  again  reaches  a  favorable  stage, 
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the  following  project  was  submitted   through  the  division   engineer 
March  1,  1892,  viz : 

I  have  tlio  honor  to  submit  a  project  for  expending  the  allotnicDt  of  $15,000  for 
"work  at  Alexandria,"  made  by  the  act  of  September  19, 1890,  with  three  blueprints. 
Print  A  is  compiled  from  surveys  between  1886  and  1891,  and  shows  the  condition  of 
the  river  from  tlie  I'pper  Falls  to  Alexandria.  Print  B  is  taken  from  the  surveys  of 
1890  ^nd  1891,  with  soundings  changed  to  elevations  in  meters  above  Cairo  datum. 
Blueprint  C  gives  sections  during  four  surveys  between  1874  and  1891.  I  am  unable 
to  lay  down  the  shore  lines  or  water  surfaces  given  on  the  maps  of  1874  and  1878  for 
want  of  common  points.  The  notes  of  these  earlier  surveys  were  not  only  kept  reck- 
lessly, but  show  erasures  and  alterations  without  explanations,  and  the  Alexandria 
front  was  evidently  sket<:hod  in ;  but  from  the  best  information  I  conld  obtain  at 
Alexandria,  I  believe  that  the  ca\'ing  between  Bayou  Riipides  and  Beauregard  street 
has  been  far  less  than  stated. 

Works  of  various  kinds  have  been  proposed  at  and  above  Alexandria,  and  some 
have  been  carried  out  somewhat  as  proposed,  with  indifferent  success.  Most  of  the 
reports  upon  the  surveys,  projects,  and  works  are  given  in  the  reports  of  the  Chief 
of  Engineers,  as  follows:  1875,  page  902;  1880,  page  1342  (historical);  1883,  page 
1136;  1884,  page  1322;  1885,  page  1477;  1886,  page  1340;  1887,  page  1444;  1889,  page 
1588;  1890,  page  1824,  and  1891,  page  1950. 

The  report  for  1880  gives  a  synopsis  of  plans  for  improving  navigation  at  the  falls, 
including  the  earliest  work  by  the  State,  State  Engineer  Hebert*s  project  of  1856, 
and  Maj.  Howell's  report  upon  locks  and  movable  dams  in  1875.  The  last  contains 
an  estimate  of  $18,400  for  concrete  slab  revetment  possibly  required  on  the  Alexan- 
dria front  below  the  Lower  Falls,  by  reason  of  the  change  of  current  caused  by 
Bailey's  Dam  (May,  1864).  Bailey's  map  was  made  from  De  Sussy's  survey  of  1859  and 
1860,  and  shows  the  same  eiTor  of  about  800  feet  along  and  400  feet  acro6.s  the  channel 
in  the  tirst  half  mile  above  Alexandria.  De  Russy 's  map  was  made  for  a  St<ate  commis- 
sion, and  some  work  w^as  done  at  the  lower  falls,  which  was  regarded  as  an  injury  rather 
than  a  benefit.  Maj.  Benyaurd  submitted  an  estimate  of  ^0,000  for  a  out  through 
the  Upper  Falls  about  75  feet  wide,  to  give  4A  feet  at  a  stage  corresponding  to  low 
water  of  1874,  about  2  feet  below  zero  of  the  present  ^auge  at  Alexandria.  No  action 
was  taken  on  any  of  these  projects  till  1882,  when  bids  were  received  for  a  modified 
cut  cit  the  Upper  Falls,  at  $10.93  and  $3.45  the  cubic  yard,  and  a  contract  at  the  latter 

Srice  made  with  E.  P.  Doherty,  of  New  Orleans,  who  hired  Rittenhouse  Moore,  of 
[obile,  to  do  the  work.  The  work  was  ill  done  and  dragged  along  until  the  con- 
tract was  closed  by  direction  of  the  Chief  of  Engineers  November  25,  1885.  The 
amount  of  excavation  was  reported  as  7,630|  cubic  yards,  most  of  which  was  put 
into  the  stone  dikes  on  the  right  Imiik  at  the  I^ower  Falls,  to  close  a  channel  which 
had  cut  through  the  bank  on  that  side  of  the  river.  The  channel  at  the  Upper  Falls 
was  laid  out  with  a  bend  about  the  axis  of  the  new  railroad  bridge,  and  was  left  in 
a  ragged  shape  both  in  width  and  depth. 

The  act  of  July  5,  1884,  provided  $15,0(X)  for  "  revetment  to  protect  the  harbor  at 
Alexau<lria  from  damage  by  the  current  of  the  river,"  and  Maj.  Miller  submitted  a 
project  for  a  revetment  from  Bayou  Rapides  downstream  3.(XX)  feet,  at  $5  the  linear 
foot,  which  was  approved  by  the  Chief  of  Engineers  July  26,  1884,  but  on  planning 
to  lay  out  the  worit  the  officer  in  charge  was  met  with  a  demand  of  $5,500  from  the 
riparian  owners  for  the  amount  of  bank  that  would  have  to  be  graded  away  for  the 
revetment ;  or,  in  other  words,  for  compensation  for  the  privilege  of  being  protected 
by  the  Unit<jd  States.  Capt.  Bergland,  finding  that  "the  citizens  of  Alexandria 
were  anxious  tliat  something  should  be  done  for  the  protection  of  the  bank  "  before 
the  next  high  water,  submitted  as  a  makeshift  substitute  a  high  wing  dam  and  train- 
ing wall  about  500  feet  long,  crest  about  10  feet  above  zero,  or,  say,  14  feet  ahove 
lowest  water.  This  work  was  begun  in  the  fall  of  1884,  but  wa.s  interrupted  by  high 
water  and  not  finished  till  December,  1885,  costing  the  full  amount  of  the  allotment, 
though  shorter  than  planned. 

If  there  wore  funds  available  I  should  lay  great  stress  on  holding  up  the  low-water 
slope  f^om  some  point  below  Alexandria  and  <listril)uting  the  drop  in  the  water  sur- 
face over  the  lower  falls  back  as  far  as  possible,  by  putting  in  a  number  of  sills  across 
the  river  to  raise  the  bottom  to  about  8  feet  depth  at  extreme  low  water.  At  present 
the  lower  fsills  can  not  be  passed  by  upstream  boats  at  low  water,  except  by  lines  and 
capstan  power  to  help  the  engines. 

However,  as  the  Department  may  be  unwilling  to  invite  litigation,  I  submit  the 
following  substitute  for  revetment :  Pile  work  being  out  of  the  question,  and  the  crib 
dikes  very  expensive  as  well  as  objectionable,  I  propoKC  a  stone  dike  from  the  train- 
i!iig  wall  to  the  foot  of  the  bank  at  Beauregard  street  on  the  line  AB  on  the  maps. 
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The  dike  to  be  4  feet  wide  at  the  top,  which  should  be  »t  the  level  of  gaage  seio,  mt 
4  feet  above  the  lowest  stage.  The  dike  most  be  about  1,100  feet  long,  and  witn 
natural  slopes  will  require  about  7,000  cubic  yards.  This  dike  is  suggested  by  the 
rock  along  shore  near  B,  which  is  at  zero,  and  behind  which  the  bank  does  not  ap- 

Sear  to  have  caved  at  all.  This  dike  is  intended  to  form  a  footing,  so  that  if  the 
ank  slides  or  oaves  it  will  not  wash  away,  but  gradually  assume  ai>ermanent  slope, 
while  the  space  behind  the  dike  will  gradually  fill  by  deposit  in  time  of  flood.  Spurs 
may  be  run  out  from  the  bank  at  intervals  of  about  500  feet  to  hasten  the  fill.  This 
dike  will  not  cause  undue  scour,  but  tend  to  direct  an  even  flow  in  a  channel  parallel 
to  it,  somewhat  more  nearly  the  center  line  of  the  reach,  and  will  not  interfere  with 
any  plans  that  may  be  adopted  hereaftor  for  the  general  improvement  of  the  river. 

To  get  the  rock  for  this  dike  I  propose  to  improve  the  channel  at  the  upper  falls, 
not  by  increasing  the  section  unduly,  which  would  not  be  warranted  by  the  discharge 
at  extreme  low  water,  but  by  easing  the  approaches  at  each  end  of  the  cut,  as  shown 
by  the  lines  on  the  map  above  and  below  the  bridge.  At  present  the  channel  is 
very  ragged  and  difficult  in  low  water,  especially  for  downstream  boats.  When 
the  Alexandria  gauge  reads  minus  1  foot  the  fall  from  the  bridge  to  the  gauge  is  2.3 
feet,  about  one-thim  of  which  is  at  the  passage  of  the  lower  falls,  so  that  down- 
stream boats,  in  avoiding  the  rocks  on  the  starM>ard  above  the  bridge,  tend  to  flank 
over  on  the  rooks  on  the  port  side,  and  before  the  pilot  can  straighten  they  are  car- 
ried over  towards  the  rooks  on  the  starboard  below  the  bridge. 

This  work  can  be  done  to  best  advantage  in  the  order  numbered  on  the  map. 
The  excavation  will  give  about  11,000  cubic  yards,  which  should  be  deposited  as 
follows:  (1)  In  the  dike  A  B;  (2)  on  the  line  of  the  old  dam  (found  December  4, 
1891,  and  supposed  to  be  one  of  Bailey's)  above  the  bridge,  to  compensate  some- 
what for  the  excavation  and  hold  up  the  upper  pool ;  (3)  in  the  gaps  between  the 
left  bank  and  Bailey's  dam  and  the  breaks  in  the  dam;  (4)  in  extending  the  dike 
on  the  right  bank  at  the  lower  falls,  as  indicated  on  the  map.  The  opening  at  the 
lower  falls  should  be  included  also  by  cutting  off  about  60  feet  from  the  channel 
end  of  Bailey's  dam.  Lastly,  the  crib  dike  and  training  wall  should  be  filled  wher- 
ever needed  to  the  same  height  as  the  dike  A  B,  and  after  a  year  or  two  it  should 
be  out  down  to  the  same  level  if  possible. 

I  examined  the  rock  at  the  upper  falls  during  the  extreme  low  sta^e  of  December, 
1891,  and  found  it  to  be  a  siliceous  marl  rather  than  stone.  The  bridge  contractors 
found  no  difflcultv  in  drilling  holes  9  feet  deep  with  ordinary  jumper  drills,  and  I . 
believe  it  oan  be  bored  even  more  easily  with  1^  to  2  inch  ship-augers.  Medium 
ffrade  dynamite,  in  small  charges,  would  probably  be  the  best  to  break  the  rock  for 
dredging,  which  could  be  determined  by  a  few  experimental  shots. 

The  £ed^  Lane  Star  has  been  fitted  with  steel-iK>inted  spuds  and  a  heavy  steel 
lip  on  the  dipper,  for  which  steel  teeth  have  been  bought.  The  snag-boat  Florence, 
of  good  power  and  lig^ht  draft,  oan  be  used  for  towing,  and  the  only  plant  needed 
will  be  scows  for  carrying  the  rock. 

Dump  scows  oan  not  be  used  for  this  work  at  low  water,  so  that  it  will  be  neoes-  ^ 
sary  to  buy  or  build  flat  scows  for  the  purpose.  It  happens  that  the  Union  Bridge  * 
Company  has  at  Alexandria  a  number  of  scows  used  in  building  the  bridge  at  tne 
falls,  which  are  for  sale  at  a  low  figure,  and  are  just  suited  mr  this  work.  The 
larMt  one,  double  hulled,  80  by  12  b^  3  feet,  hulls  10  feet  apart,  connected  by  four 
12  by  12  inch  beams,  could  be  fitted  with  boiler,  hoisting  engine,  crane  and  srapple, 
and  steam  drill  if  necessary,  and  used  to  hoist  the  large  rooks,  or  put  on  a  different 
out  from  that  worked  by  the  dredge. 

I  estimate  the  cost  as  follows : 

Additional  plant  and  towing  the  dredge  Lone  Star  to  and  from  the  work ....    $2, 500 

Office  expenses,  mileage,  superintendence,  transportation,  and  survey 1, 600 

Excavatmg  and  depositing  11,000  cubic  yards 11,000 

Total 16,000 

The  work  should  beffin  when  Red  River  has  fallen  to  10  feet  on  the  Alexandria 
ffangOj  with  the  probability  of  continuous  low  water,  say  between  4-5  and  — 4  feet, 
the  drilling  and  boring  to  be  at  the  lowest  stage.  The  time  estimated  is  three  months 
if  not  interrupted  by  floods,  and  the  price  $1.36^  the  cubic  yard  in  the  dykes,  or  $1 
the  yard  for  excavation,  as  against  the  contract  price  of  $3.45  (or  actual  unknown 
cost),  plant  and  superintendence  not  included. 

It  will  be  more  economical  to  do  the  work  by  hired  labor  and  purchase  in  open 
market  than  by  contract,  both  because  I  believe  I  oan  do  it  better  and  because  there 
can  be  no  charge  for  demurrage  if  the  work  should  be  stopped  by  intermittent  or 
continued  high  water,  and,  finally,  because  the  work  can  be  laid  out  so  that  if  it 
shoald  be  found  to  cost  more  than  the  estimate  a  loss  amount  ran  be  douo,  while 
whatever  is  done  will  be  an  actual  improvement. 

«  *  «  •  •  •  • 
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The  forogoihg  project  was  modified  by  the  division  engineer  and  ap- 
proved, as  follows: 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D,  C,  March  10,  1892. 

Captain:  Yonr  letter  of  March  1, 1892,  submitting  project  for  the  expenditure  of 
the  $15,000  a])propriate(l  by  the  river  and  harbor  act  approved  September  19,  1890, 
for  work  on  the  Hod  River  at  Alexandria,  La.,  has  been  received  at  this  office,  with 
the  following  indorsement  of  the  division  engineer: 

"  New  York,  March  5, 189B, 

"Respectfully  forwarded  to  the  Chief  of  Ens^ineers. 

**  I  fear  that  the  prolongation  of  the  wing-dam  by  the  dike,  marked  A  B^  rising 
only  to  zero  of  the  gauge,  will  not  protect  the  bank  of  the  town  behind  it ;  and 
recommend  that  the  dike  A  B  be  omitted,  and  that  the  bank  be  protected  by  a  thick 
layer  of  stone  placed  directly  upon  it,  rising  to  at  least  half  stage,  or  to  a  hisher 
level  where  the  slope  of  the  bank  above  is  less  steep  than  the  natural  slope  of  the 
stone. 

'*  Where  the  bank  slope  is  nearly  a«  steep  as  stone  will  stand,  the  thickness  of  the 
stone  at  top  of  the  revetment  should  be  at  leaAt  2  feet. 

''  The  revetment  should  begin  behind  the  wing  dam,  where  the  bank  is  safe,  and 
extend  as  far  towards  B  as  funds  will  permit. 

"^  To  avoid  land  damages  grading  might  be  omitted. 

"  Subject  to  these  remarks  the  project  is  approved." 

The  project  as  modified  by  the  reconunendations  of  the  Division  Engineer  is 
approved. 

Very  respectfully,  your  obedient  servant, 

H.  M.  Adams.  . 
Major,  Corps  ofEngineerB,  in  cHitarge, 

Capt.  J.  H.  Willard, 

Corps  of  Engineers, 

(Throuj^h  Col.  C.  B.  Comstock,  Corps  of  Engineers,  Division  Engineer,  South- 
west Division.) 

The  stages  of  the  river  have  precluded  any  work  under  this  project 
to  the  end  of  the  fiscal  year,  and  nothing  has  been  done  beyond  certain 
necessary  repairs  of  the  United  States  dredge  Xon^ /Stor  at  Shreveiwrt) 
required  before  it  can  be  used  upon  this  work. 

LITTLE  RIVER  FROM  THE  SCOPINI  OUT-OFF  TO  KNOX  POINT. 

The  appropriation  for  improving  Red  River  by  act  of  September  19, 
1890,  provided  an  allotment  of  $20,000  for  "  deepening  and  widening 
that  portion  of  the  river  known  as  Little  River,  from  the  Scoping 

SScopinil  Cut-off  to  Knox  Point."  This  stretch,  extending  from  Tones 
Jayou  down  to  Knox  Point,  Louisiana,  originally  was  .21i  miles  in 
length,  but  was  shortened  about  4  miles  oy  Waterloo  Outon,  made  in 
1889,  and  Young  Point  Cut-off,  made  in  1890  j  the  distance  at  present 
between  Scopini  Cut-off  and  Knox  Point  being  17.6  miles. 

In  submitting  my  project  of  September  26, 1890,  for  the  expenditure 
of  the  general  appropriation  for  Red  River,  I  referred  to  the  allotment 
lor  Little  River  as  follows : 

This  was  not  recommended  by  me,  and  I  am  at  a  loss  to  account  for  it.  I  have 
just  been  through  the  44  miles  of  Red  and  Little  rivers  below  Shrevcport,  La.,  and 
have  to  say  that  Little  River  is  generally  the  deepest  part  of  Red  River  now  and 
should  not  be  widened  for  the  present.  It  would  not  be  an  economical  use  of  the 
funds  to  begin  extensive  operations  in  this  part  at  once,  but  rather  to  work  inter- 
mittently with  the  snag  boats  for  a  season.  It  is  better  to  wait  somewhat  longer  for 
tlio  closing  of  outlets,  as  at  Waterloo  and  Magenta,  by  natural  fill,  and  to  leave 
Tones  Bnyou  open  for  a  year  or  so  longer.  If  a  snag  boat  is  sent  over  the  Tine  and 
works  ou  the  bottom  logs,  which  are  in  nests  and  wrrtfkh«*:ii)s,  and  then  waits  for  a 
rise  and  fall,  the  bottom  will  scour  and  disclose  otlier  logs  that  can  be  removed  to 
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greater  advantage  then  than  by  continuous  work.  It  is  this  method  of  workingthat 
has  made  so  great  an  increase  in  the  depth  of  Little  River.  The  cut  through  the 
Waterloo  Neck  is  now  sufficiently  deep  and  wide,  and  the  oldrivor  outlet  is  filled  up 
considerably  above  low  water,  with  only  a  narrow  stream  that  a  man  can  jump  over. 
If  this  is  left  alone  till  next  flood  it  probably  will  l>e  filled  bank  high  and  give 
foundation  to  the  State  levees  now  projected  across  it.  The  lower  end  is  filling, 
though  not  so  rapidly,  and  will  afford  a  good  place  for  depositing  snairs.  Again,  as 
to  widening,  if  we  begin  cutting  into  the  banKs,  the  appropriation  will  not  be  large 
enough  to  pay  for  alleged  land  damages.  (Referring  to  demands  at  Alexandria.)  I 
should  prefer  to  mattress  some  of  the  liends  to  fix  the  line  for  Red  River,  and  wait 
for  natural  enlargement  in  the  reverse  points  below.  The  best  argument  for  delay, 
however,  is  to  be  found  in  the  fact  that  the  New  Orleans  and  Shreveport  boats  have 
been  running  Little  River  on  regular  time  this  Reason  (1890)  with  2  feet  on  the  gauge 
at  Shrevepoit,  a  condition  unknown  before  to  an^'^  of  the  pilots  whom  I  questioned 
when  inspecting  the  river  last  week.  It  is  my  opinion  that  the  improvement  is  due 
not  only  to  the  work  at  intervals  of  the  snag  boats  in  the  Little  River,  but  also  to  the 
concentration  of  discharge  by  the  State  levi>es,  which,  in  general,  held  out  against 
the  last  flood  and  scoured  the  bottom.  It  is  a  fact  that  the  Shreveport  gauge  regis- 
tered last  May  (1890)  the  highest  flood  known,  while  plantations  below,  overflowed 
in  former  years  at  lower  stages,  were  above  flood  this  year.  More  water  came  down 
the  river  and  both  found  and  made  a  larger  channel.  With  this  experience  it  is 
probable  that  Tones  Bayou  can  be  effectively  closed  in  a  year  or  two  without  danger 
of  destruction. 

I  recommended  a  survey  aiid  reconuoissance  of  the  Little  Eiver,  to 
connect  with  the  survey  of  Red  River  and  to  recover  former  surveys,  if 
possible,  and  made  another  inspection  of  the  river  in  December,  1890, 
accompanied  by  Col.  C.  B.  Comstock,  Division  Engineer,  who  advised 
taking  as  many  sections  as  circumstances  would  permit  to  accompany 
the  map.  On  March  8, 1892, 1  transmitted  to  the  Department,  through 
the  Division  Engineer,  a  map,  sections,  profile,  and  hydrograph  of  the 
stretch  of  Little  River,  with  the  following  recommendations  for  the  ex- 
penditure of  the  allotment,  viz : 

First  I  invit*  attention  to  the  hydrograph  herewith.  This  is  made  up  like  that 
submitted  with  the  CypresH  Havou  report:  the  limits  of  high  and  low  water  were 
drawn  by  connecting  the  elevations  of  such  points  as  I  had  when  I  prepared  the 
bvdrograph  of  Red  River  for  the  Annual  Report  (1891).  The  low- water  lines  above 
Shreveport  were  obtained  afterwards,  when  we  had  succeeded  in  finding  benches  of 
Maj.  Howell's  survey,  and  by  searching  through  the  notebooks  of  later  date  below 
Shreveport,  those  of  1884  were  connocto<l  with  the  main  line  of  precise  levels.  The 
hydrograph  showH  (hat  the  bottom  of  the  river  above  Shreveport  has  scoured  since 
the  raft  was  removed  am!  ih\t  the  low-water  line  has  fallen  several  feet.  It  indi- 
cates that  the  same  conditions  prevailed  below  Shreveport,  though  perhaps  in  a  less 
degree,  and  that  the  gradual  intermittent  work  in  Little  River  has  enabled  the  river 
to  scour  the  bottMti  as  the  logs  have  been  removed.  It  shows  also  by  the  drop  in  the 
actual  high-water  line  (obtained  by  leveling  to  high-water  marks  of  1890,  obtained, 
:i8  stated  in  the  report  upon  Cypress  Bayou  survey,  by  cooperation  of  planters  liv- 
ing in  this  section)  below  the  limiting  line  above,  that  a  great  amount  of  water  must 
have  escaped  into  the  Bayou  Pierre  Basin.  This  gives  another  proof  of  the  wisdom 
of  waiting  somewhat  longer  before  closing  Tones  Bayou.  I  may  add  that  if  the 
work  belo  ir  Scopiui  Cut-off  is  carried  on  as  proposed,  it  may  turn  out  unnecessary^  to 
close  Tones  Bayou  at  all,  for  if  the  depth  of  the  main  river  is  increased  the  old  river 
may  fill  up  more  rapidly  by  reason  of  the  reduced  current. 

Taking  the  line  of  low  water  of  1884,  as  shown  on  the  hydrograph,  and  making  a 
reasonable  allowance  for  a  drop  at  least  equal  to  the  fallof  low  water  at  Shreveport 
below  zero,  about  half  a  meter,  I  have  drawn  a  line  through  the  corresponding 
points  on  the  profiles,  which  is  sufficiently  near  to  the  probable  low  water  through- 
out the  whole  of  Little  River  for  a  base,  and  have  drawn  another,  paraUel  to  and  2^ 
meters  below  it,  for  the  working  line,  which  is  put  on  the  sections  also.  The  lower 
line  intersects  the  bottom  line  of  the  channel  and  shows  where  work  is  most  needed. 
These  points  are  put  on  the  map,  and  will  be  used  for  guidance  in  prosecuting  the 
work,  actual  soundings  showing  where  to  begin  to  best  advantage. 

Following  the 
snag  boats  over 
ing  low  water;  i 

bottom  may  be  a  resisting  clay,  I  should  put  the  dredge  at  work  and  make  one  or 
more  cuts  about  2  meters  deep,  depositing  the  material  in  the  cut-off  bends,  as  in  Old 
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River  near  by,  or  in  tbe  deep  boles  in  the  main  river.  Raft  and  logsmay  be  pnt  in  tbe 
moutliH  of  ontlets  iiico  Tones  Bayou  i^ith  advantage.  Tbe  dredge  works  snonld  be- 
gin at  tbe  points  \\'bere  tbe  bottom  line  sbows  bigbest  and  sbould  continue  as  long 
as  found  desirable,  but  the  snag  boats  should  work  to  start  up  tbe  logs  only,  return- 
ing from  time  to  time  when  convenient  or  necessary.  Tiie  work  sbould  spread  over 
at  least  two  seasons  to  get  tbe  best  results,  and  gauge  observations  sbould  be  made 
at  the  high  and  low-water  periods  to  note  change  in  the  high  and  low  water  lines. 

There  will  be  required  at  least  two  dump  scows  of  about  80  cubic  yards  or  less  ca- 
pacity, which  will  cost  about  $3,000  each  delivered  at  Shreveport,  as  estimated  from 
the  cost  of  those  built  by  Capt.  Kingman  at  6immesport.  These  should  be  charged  in 
I)art  to  the  general  appropriation  for  Red  River,  part  to  Little  River,  and  part  to 
other  works  on  which  they  may  be  used.  The  cost  of  running  the  dredge  will  be 
about  $750  the  month,  and  of  the  towboat  about  $900  the  month,  with  abont  $200 
the  month  adde<l  for  inspection,  examination,  and  office  charges. 

After  the  work  has  been  carried  through  one  season  an  examination  should  be 
made  to  decide  upon  closing  Tones  Bayou,  either  wholly  to  form  part  of  the  State 
levers,  or  with  low  sills.  Tbere  arc  two  other  shoal  places  above  Scopini  Cut-off, 
notably,  Chalk  Level,  which  may  be  helped  by  inexpensive  wing  dams,  sheet  piling, 
or  mat  tress  cribs  filled  with  earth  in  sacKS.  No  heavy  or  permanent  work  will  be  re- 
quired, in  my  opinion ;  at  least  none  should  be  proposed  at  present.  As  far  aa  possi- 
ble, no  permanent  work  should  be  thought  of  till  tbe  auestion  of  tbe  general  improve- 
ment of  Red  River  can  be  discusse<l  intelligently  by  tne  aid  of  the  results  of  the  sur- 
vey. My  present  opinion  is  that  revetment  should  play  the  principal  part  in  any 
plan  for  improving  tl^e  navigation  of  Red  River,  and  that  it  is  very  desirable  to  hold 
the  river  to  the  lines  selected  for  it,  especially  in  the  raft  region  above  and  below 
Shreveport,  but  it  is  out  of  the  question  to  begin  any  such  work  in  tbe  Little  River 
with  the  amount  allotted  for  that  part. 

tf  «  •  •  •  •  • 

It  is  to  be  regretted  that  the  item  for  Little  River  was  put  into  the  last  river  and 
harbor  bill  without  the  recommendation  or  knowledge  of  the  Department,  not  only 
because  the  appropriation  was  contrary  to  law,  no  examination  or  survey  having 
been  nin4e  for  the  work,  but  because  it  embarrasses  the  district  engineer  as  well  as 
tbe  Department  to  make  plans  under  conditions  prescribed  by  persons  unacquainted 
with  the  principles  of  river  improvement. 

The  foregoing  recommendations  were  approved,  as  follows: 

Oefice  of  thk  Chikf  of  Enoinkkrs, 

United  States  Abmt, 
Washington,  D.  C,  March  17,  J89S. 

Captain:  Your  report  of  tbe  8th  instant,  submitting  project  for  application  of 
allotment  of  $20,000  for  work  in  Little  River  contained  in  the  item  of  appropriation 
for  improving  Red  River,  Louisiana  and  Arkansas,  from  Fulton  to  the  Atcbafalaya 
River,  nia<l<*  by  rivor  and  harbor  act  approved  September  19,  1890,  was  duly  received 
at  this  oftice  with  indorsement  of  the  Division  Engineer,  of  which  the  following  is 
a  copy : 

[First  indoTBement.] 

U.  S.  Engineer  Office,  Southwest  Divisiok, 

New  YarJCf  March  26, 189i. 

Respectfully  forwarded  to  the  Chief  of  Engineers. 

Capt.  Willard's  proposal  to  carry  on  snagging  and  dredging  in  Little  River  is 
recommended  for  approval.  If  navigation  at  sharp  bends  is  very  difficult,  some  as- 
sistance can  be  given  by  dredging  on  the  points. 

C.   B.   COMSTOCK, 

Col,  of  Engre,,  Bvt  Brig.  Gen.,  U.  a.  A., 

Dtvisum  Engineer, 

The  proposal  as  to  snagging  and  dredging  in  Little  River  is  approved. 
By  command  of  Brig.  Gen.  Casey : 

Very  respectfully,  your  obedient  servant, 

H.  M.  Adams, 
Major,  Corps  of  Engineers, 

Capt.  J.  H.  WiTXARD, 

Corps  of  Engineers, 

(Through  Col.  C.  B.  Comstock,  Corps  of  Engineers,  Division  Engineer,  Southwest 
Division.) 
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While  the  project  for  the  exx)enditure  of  the  allotment  for  the  Little 
Elver  was  in  abeyance,  from  September,  1890,  until  March,  1892,  the 
snag  boats  Hotcellj  Wagner^  and  Breck^  and  the  dredge  Lone  Star 
worked  over  that  stretch  of  river  with  good  effect  under  the  api)r()i)ri- 
ation  for  the  general  Improvent  of  the  river,  and  the  details  of  their 
operations  are  reported  under  that  head. 

•The  work  done  under  the  project  approved  March  17,  1892,  was  as 
follows: 

April  11, 1892,  the  United  States  snag  boat  Howell j  M,  B.  Lydon 
master,  ran  down  to  Knox  Point  and  was  employed  for  three  days  in 
working  up  to  the  Scopini  Cut  off  at  mouth  of  Tones  Bayou,  blowiu<.>f 
off  hard  clay  points  with  explosives,  cutting  heavy  timber  on  caving 
banks,  and  removing  all  obstructionsln  sight.  The  boat  returned  to 
Shrevei)ort  the  night  of  April  13,  after  having  put  the  stretch  in  good 
navigable  condition,  though  scouring  rapidly.  On  April  23,  word  wavS 
received  by  the  master  of  the  HoweU  that  some  large  trees  had  caved 
into  the  river  at  Mercer  Place,  5  miles  below  Scopini  Cut-off,  catching 
drift  and  causing  the  opposite  bank  to  cave  rapidly,  endangering  the 
State  levee.  The  caved-in  trees  and  a  side  jam  which  had  lodged 
tliereon  were  removed  by  the  Howell  April  25,  and  on  the  way  back 
the  river  was  found  jammed  at  the  mouth  of  Tones  Bayou.  The  drift 
was  cleared  away,  and  the  Howell  returned  to  Shreveport  April  28. 

Continued  high  water  during  May  and  June  prevented  any  further 
work  to  the  end  of  the  fiscal  year,  and  operations  will  not  be  resumed 
until  the  stage  is  low  enough  to  permit  working  with  economy  and 
advantage.  The  flood  of  1892  was  reported  by  a  planter  at  Knox  Point, 
the  lower  limit  of  this  reach,  to  have  reached  its  highest  point  May  31 
(1  foot  above  the  high  water  of  1890). 

SHBEVEPOBT  HABBOB. 

Since  the  removal  of  the  raft  by  which  the  volume  down  the  main 
river  has  been  increased,  the  left  bank  opposite  Shreveport  has  gradu- 
ally receded,  while  a  wide  batture  has  formed  along  the  city  front.  If 
measures  are  not  taken  soon  to  check  this,  the  harbor  of  Shreveport 
will  be  seriously  impaired,  and  the  cost  of  restoring  it  and  keeping 
navigation  reasonably  good  to.  the  river  above  will  be  much  increased. 
The  whole  of  the  opposite  bank  should  be  revetted  for  a  distance  of  at 
least  2,600  feet,  for  if  the  bank  should  cave  back  to  the  higher  gi*ouud 
on  which  the  levees  run,  it  would  be  practically  impossible  to  conline 
the  flood  waters  to  the  main  river,  but  they  would  escape  into  the  low 

f  round  beyond  the'left  bank,  and  not  return  to  the  river  until  they  had 
Ued  up  the  country  below  and  found  their  way  into  Lake  Bisteuau 
aTid  Loggy  Bayou.  This  would  mean  disaster  to  Shreveport  and  to 
the  planters  of  Bossier  Parish,  and  probably  destruction  of  navigation 
from  Loggy  Bayou  upstream. 

The  rise  and  fall  of  the  river  at  Shreveport  is  about  11  meters,  or  say 
35  feet,  and  the  bank  line  needing  revetment  begins  some  2,200  fe(»t 
above  the  railway  bridge,  and  includes  a  pocket  below  of  about  300 
feet  5  making  in  all  2,500  feet,  more  or  less,  to  be  graded  and  prote(jted. 
The  grading  can  be  done  with  pumps  used  for  washing  snags,  and  if 
the  work  is  done  at  low  water  the  mattresses  can  be  built  of  stone,  put 
in  without  the  use  of  special  plant.  Taking  a  slope  of  1  on  3,  the  pro- 
tection would  average  about  100  feet  in  width,  and  the  cost,  including 
contingencies,  should  not  exceed  $16  the  running  foot,  or  say  $40,000 
for  the  whole.    Under  favorable  conditions  it  is  probable  that  the  cost 
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can  be  reduced,  but  as  stone  must  be  brought  either  by  rail  or  river 
from  a  considerable  distance,  it  is  not  thought  safe  to  reduce  the  esti- 
mate. 

The  flood  of  1892  surpassed  all  others  on  record  in  Red  River,  rising 
1  foot  above  the  flood  of  1890  at  Slireveport.  An  immense  volume  of 
water  from  the  overflowed  lands  on  the  west  bank  above  was  dis- 
charged from  Cross  Bayou,  exce^eding  the  combined  discharge  of  Upper 
Red  River  and  Twelve  Mile  Bayou,  the  total  reaching  6,400  cubic 
meters,  say  226,000  cubic  feet  per  second.  The  main  current  was  thus 
forced  against  the  east  bank  and  caused  deep  caving  above  and  at  the 
railway  bridge,  throwing  down  the  east  span  and  abutment  pier  of  the 
draw.  The  amount  of  caving  can  not  be  determined  without  a  local 
survey  to  compare  the  new  shofe  lines  with  those  of  1890,  but  it  is 
stated  to  have  exceeded  100  feet  near  the  bridge. 

Some  of  the  work  proposed  in  the  last  rei)ort  may  be  done  during 
the  next  low  water,  but  it  will  not  be  safe  to  reduce  the  former  esti- 
mate for  the  whole,  and  it  is  therefore  repeated  in  the  general  estimates 
in  tills  report. 

CLOSING  THE   SALE  AND  MURPHY  OUTLET. 

Before  the  opening  of  a  channel  through  the  great  raft  above  Shreve- 
port,  recourse  was  had  to  navigation  at  high  stages  through  the  nu- 
merous lakes  along  both  sides  of  the  river,  which  were  cx)nnected  with 
the  navigable  part  of  the  river  above  the  head  of  the  raft  by  bayous  or 
outlets,  some  of  which  were  natural  and  others  artificial.  As  the  raft 
formed  upstream  the  lower  outlets  had  to  be  abandoned  for  newer  ones 
above,  and  if  the  natural  connections  were  not  of  suflftcient  capacity  for 
the  passage  of  boats,  they  were  cleaned  out  and  enlarged,  or  else  short 
canals  were  cut,  under  State  charters,  on  which  heavy  t()lls  were  ex- 
acted. The  first  of  these  canals  was  cut  in  the  fall  of  1861,  from  Red 
River  into  Simpson  Lake,  on  the  right  bank,  55  miles  above  Shreve- 
port,  by  C  M.  Hervey,  president  of  a  company  chartered  by  the  States 
of  Louisiana,  and  authorized  by  joint  resolution  of  Congress,  ai)proved 
February  21,1861,  to  remove  the  Ked  River  Raft  and  collect  tolls  for 
thirty  years  from  vessels  passing  through  that  portion  of  the  river. 
This  outlet,  however,  was  intended  only  as  a  means  of  temporary  com- 
munication while  work  was  in  progress  in  the  main  river  below,  and  wa^ 
little  used,  as  the  war  stopped  all  shipments  of  cotton  and  caused  the 
abandonment  of  the  project  for  removing  the  raft.  Subsequently  other 
canals  were  cut,  viz,  Alban  Canals  Nos.  1,  2,  and  3  (the  latter  usually 
known  as  Stanton  Slough),  on  the  left  bank,  and  Kountz  and  Sale  and 
Murphy  Canals  on  the  right  bank.  Since  the  removal  of  the  raft  these 
outlets  have  filled  up  gradually  with  drift  and  deposit  until  but  little 
water  is  drawn  from  the  river  except  at  high  stages,  but  their  complete 
closure  will  cause  the  river  below  to  widen  and  scour,  and  incidentally 
protect  adjacent  lands  from  overflow. 

Estimates  of  the  cost  of  closing  jill  of  these  canals  were  called  for 
by  resolution  of  the  Senate  of  the  United  States  of  March  10, 1882, 
and  were  submitted  by  the  officer  in  charge  April  4,  1882  (Report  Chief 
of  Engineers,  1882,  page  1546),  but  no  action  was  taken  by  Congress 
for  their  closure  until  tlie  river  and  harbor  act  of  July  5,*  1884,  which 
provided  that  not  exceeding  $5,000  of  the  appropriation  for  Red  River 
should  be  appUed  to  closing  Sale  and  Murphy  Craial. 

The  Sale  and  Murphy  Canal  is  the  uppermost  of  these  outlets  on  the 
west,  1  mile  above  the  head  of  the  old  raft,  66J  miles  above  Shreve- 
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port,  and  3  miles  below  the  Arkaii8us  and  Louisiana  line.  Of  the  allot- 
ment by  act  of  1884,  $3,213  were  expended  by  hired  labor  in  bitildin^^ 
a  dam  at  the  mouth  of  the  outlet,  which  was  commenced  November  5, 
and  completed  December  4, 1884.  This  dam  was  4(X)  feet  long,  10  feet 
crown,  with  slopes  of  1  on  2,  and  was  built  to  a  height  of  2  feet  above 
high  water,  with  wing  levees  of  same  height  extending  60  feet  from 
each  end,  but  was  destroyed  by  the  first  flood,  the  latter  part  of  De- 
cember, 1884. 

No  farther  work  was  authorized  until  the  act  of  September  19, 1890, 
which  directed  that  $5,000  of  the  appropriation  for  Ked  Eiver  should 
be  used  in  closing  the  outlet.  In  November,  1890,  a  preliminary  ex- 
amination of  the  locality  was  made,  the  report  upon  which  is  contained 
in  my  last  annual  report  (Report  Chief  of  Engineers,  1891,  page  1953), 
but  it  was  decided  to  defer  the  work  of  construction  until  after  the 
winter  and  spring  floods  had  subsided  and  there  should  be  a  good 
prospect  of  a  continued  season  of  dry  weather  and  low  water,  during 
which  to  give  the  structure  plenty  of  time  to  consolidate  and  resist 
subsequent  higli  water. 

Dui-ing  the  early  part  of  the  summer  of  1891  operations  were  de- 
layed with  the  expectation  that  the  State  of  Louisiana  would  have 
levee  work  going  on  in  the  neighborhood,  in  conjunction  with  which 
this  work  might  be  let  with  greater  e(ionomy  and  advantage,  but,  learn- 
ing early  in  July  that  there  was  no  certainty  of  any  State  work  being 
done,  it  was  not  deemed  advisable  to  defer  construction  longer,  and 
July  13,  1891,  a  project  was  submitted  recommending  that  bids  be 
asked,  by  circular  advertisement  for  fifteen  days,  for  closing  the  outlet 
by  a  heavy  earthen  dam  with  wing  levees  at  the  point  selected  by  the 
preliminary  examination  of  1890.  This  project  was  approved  by  the 
Chief  of  Engineers  July  21,  The  work  was  well  advertised  August  1, 
by  circulars  posted  at  the  po.'-t-office,  Vicksburg,  Miss.;  post-office  and 
wharf  at  Alexandria,  La.;  post-oflice,  wharf  boat.  Cotton  Exchange,  and 
Board  of  Trade  Shreveport,  La.;  and  the  post-offices  at  Fulton,  Ark., 
Garland,  Ark.,  Bright  Star,  Ark.,  Missionary,  La.,  Collinsburg,  La., 
Wild  Lucia,  La.,  and  Jefferson,  Tex.  Forms  of  proposals  were  mailed 
to  seven  different  persons,  but  only  two  bids  were  received,  viz: 

Ahsiractofpropoaah  far  closing  Sale  and  Murphy  Oittlety  Bed  BiveVf  Loumanas  opened  at 
United  States  Engineer  Office,  Vicksburgf  Miss.,  at  12  o'clock  noon  August  15, 1891. 


r 

Karnes  of  biddefs. 

TApprozimate   qn«ntlties  of  embank- 
ment. 

"So. 

For  the  T 
13,000  cu 

nahi  dam, 
bic  yards. 

Amount. 

For  connectinp 

levcea,  12,000  cubic 

yard8. 

TotaL 

Price  per 
cubic 
yard. 

Price  per 
cubic 
yard. 

Amounts 

1 

T.  J.  Martin  aud  Michael  Hunt* 

CenU. 

1 

Cents. 

2 

Wm. Robftoii  &.  Sem 

30  1       diT  (M!0 

15 
14 

$1,800 
1,680 

$5,700 
4,930 

8 

T.J.Martin  and  Michael  Hunt 

25 

3,250 

*Bid  dated  Angust  6,  without  gnnranty.    Opened  and  returned  to  bidders  unready  in  accordance 
with  their  written  :^qaeBt  on  file,  and  par.  636,  A.  R.  1889. 

The  bid  of  Martin  and  Hunt  was  accepted  August  2(5,  and  contract 
made  with  them  August  31,  approved  by  the  Chief  of  Engineers  Sep- 
tember 2Qy  requiring  that  operations  be  commenced  by  September  10 
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and  completed  by  November  30, 1891.  Work  was  began  by  the  eon- 
tractors  Beptember  2  and  completed  November  25.  The  main  dam, 
across  the  outlet,  was  built  at  the  point  selected  for  it,'  1,085  feet  back 
from  the  river,  and  is  200  feet  long,  10  feet  crown,  and  220  feet  maxi- 
mum width  at  base,  grade  2  feet  above  high  water  of  1890,  inside  slope 
1  on  4,  outside  slope,  1  on  3,  and  contained  13,016  cubic  yards  of  em- 
bankment. The  connecting  wings,  or  extensions,  were  carried  on  the 
lower  side  300  feet  to  the  swamp,  and  on  the  upper  side  225  feet  to  the 
State  levee.  The  grade,  crown,  and  slopes  of  the  extensions  were  the 
same  as  the  main  dam,  and  the  amount  of  embankment  in  both  was 
5,096  cubic  yards.  Owing  to  the  nature  of  the  soil  it  was  found  essen- 
tial to  strengthen  the  dam  and  prevent  washing  by  building  a  mattress 
of  willow  polest  woven  in  place  and  well  ballasted  with  sacks  of  earth, 
terminating  at  bases  of  slopes  in  stout  willow  cribs:  also  to  protect  the 
ends  of  the  wings  by  pile  casements.  After  completing  the  dam  and 
extensions  the  whole  work  was  inclosed  by  a  barbed- wire  fence  to  pre- 
vent depredations  by  stock.  I  visited  the  outlet  November  27, 1891, 
and  inspected  and  received  the  work  of  the  contractors,  and  found  it 
to  have  been  well  done  and  the  outlet  substantially  closed  under  the 
efficient  supervision  of  Assistant  Engineer  John  Ewens,  whose  i*eport 
is  appended,  as  follows : 

ViCKSBURO,  Miss.,  December  iS,  1891. 

Captaut:  I  have  tbe  honor  to  snbmit  the  foUowing  report  on  the  work  of  build- 
ing dam  closing  the  Bale  and  Murphy  Outlet : 

•  •  •  •  •  •  • 

In  accordance  with  your  orders  a  preliminary  survey  of  the  outlet  was  made  by 
me  November  9, 1890,  the  result  of  which  survey  was  the  selection  of  a  site  for  the 
dam,  1,065  feet  back  from  the  bank  of  the  Red  Kiver  and  about  500  feet  back  of  the 
site  of  the  old  dam.    The  desirable  features  presented  by  this  site  were  as  follows: 

1.  Freedom  from  sunken  lo^s  and  perishable  material  of  all  kinds. 

2.  It  was  the  minimum  section. 

3.  The  immense  barrier  of  drift  found  in  front  of  it  (at  the  mouth)  wonld  afford 
considerable  protection  at  high- water  periods. 

4.  The  eartn  near  it  was  the  best  in  tbe  vicinity. 

5.  It  would  never  be  Jeopardized  by  a  caving  bank.  . 

The  calculations  made  for  this  section,  whicn  was  200  feet  wide  with  a  maximum 
fin  of  30  feet,  save  a  dam  of  the  following  dimensions,  viz :  Crown  10  feet  wide,  to 
extend  2  feet  aoove  hi^h- water  mark  (18%),  with  slopes  inside  of  1  on  4,  outside  1 
on  3,  with  extension  wings  at  each  end  as  far  as  the  limit  of  the  appropriation  would 
aUow,  depending  upon  the  prices  bid  for  earthwork.  The  plans  and  estimates  hav- 
ing been  completed,  bids  for  the  work  were  opened  August  15,  1891.  Messrs.  Mar- 
tin «&  Hunt,  living  near  the  outlet,  being  the  lowest  bidders,  were  awarded  the  con- 
tract at  25  cents  the  cubic  yard  for  eaAnwork  on  dam,  and  14  cents  the  cubic  yard 
for  earthwork  on  extensions,  extra  allowances  to  be  made  for  haul  in  excess  of  300 
feet,  and  for  aU  protection  work  that  might  be  required. 

The  work  was  begun  September  2  and  completed  November  25, 1891.  The  con- 
tractors did  the  work  principally  with  their  own  plantation  hands  and  teams,  which 
accounts  for  the  long  period  it  took  to  complete  it.  The  work  was  done  mainly  with 
scrapers,  although  wagons  were  used  for  a  few  days.  The  season  was  a  phenomenal 
one  for  good  weather  and  low  water,  and  this  and  the  fact  that  the  contractors  em- 
ployed uieir  own  teams  and  labor  accounts  for  the  very  low  price  at  which  they  did 
the  work  without  loss. 

The  foUowing  is  a  description  of  the  dam  as  completed:  Length,  200  feet;  crown, 
10  feet;  maximum  width  at  base,  220  feet;  slopes,  inside,  1  on  4;  outside,  1  on  3; 
grade,  2  feet  above  high  water.  Extension  wing  on  lower  side,  300  feet  long :  upper 
extension,  225  feet  long:  grade,  crown,  and  slopes  of  extensions  same  as  tnose  of 
main  dam.    Elevation  or  top  dam  and  extensions  above  Cairo  datum  =234.15  feet. 

The  protection  work  was  as  follows :  The  entire  surface  of  the  dam  was  covered 
by  a  closely- woven  willow  mattress,  terminating  at  base  of  slopes  in  stout  willow 
cribs  4  feet  wide  by  5  feet  deep,  the  whole  ballasted  with  sacks  of  earth.  The  exten- 
sions were  sodded  thoroughly  with  Bermuda  grass,  the  ends  terminating  in  huge 
pile  casements,  sunk  4  feet  in  the  ground  and  extending  15  feet  around  from  the  ends 
on  each  side.    The  entire  work  was  inclosed  by  a  barbed- wire  fence  with  cypress 
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posts,  to  prevent  depredations  from  stock  and  trftYol  on  the  slopes ;  gates  were  pro- 
vided at  each  end,  and  on  lower  side  a  roadwajr  for  wagons  was  bnilt.  On  the  upper 
side  the  new  State  levee  connects  with  the  wing  of  the  dam  and  alfords  a  means  of 
getting  upon  the  roadway  across  the  dam.  From  the  foregoing  it  will  be  seen  that 
all  points  for  stren^h,  permanency,  and  protection  of  the  dam  were  carefnlly  pro- 
vided for,  and  I  think  there  is  no  doubt  but  it  will  stand  the  effect  of  the  greatest 
flood  it  is  possible  for  Red  River  to  precipitate  upon  it. 
The  following  is  a  tabulation  of  material  used  for  and  final  cost  of  the  work : 

Total  amount  of  embankment  in  main  dam  (200  feet  long) cubic  yards. .  18, 016 

In  extension  wings  (525  feet  long) do 5^096 

Mattress  work  covering  dam s(}uare  feet..  27, 700 

Cribbing  at  base  of  dam  (4  by  5  feet) linear  feet..        286 

Two  pile  casemenU  (8  by  15  by  76  feet) do 183 

Barbed- wire  fencing ^ do I^IOO 

COST  OF  WOBK. 

Preliminary  examination  of  site  in  November,  1890 $101.20 

Main  dam,  18,016  cubic  yards,  at  25  cents 3, 254. 00 

Extrahaulof  part  of  material  for  main  dam  in  excess  of  800  feet 46.24 

Extension  wings,  5,006  cubic  vards,  at  14  cents 713.44 

Mattress,  cribs,  casements,  and  fencing '. .      339. 99 

Supervision,  traveling  expenses,  mileage  of  officer  in  charge,  telegrams,  etc . .      638. 10 

Total ^ 4,992.97 

The  low-water  discharge  of  Red  River  was  measured  at  Missionary,  La.,  2|  miles 
above  the  SiUe  and  Murphy  Canal,  November  21, 1891,  with  the  following  results : 

Width  of  cross  section feet..      214.6 

Area  of  cross  section square  feet . .  2, 012. 1 

Discharge  ]^r  second cubic  feet . .  2, 288. 0 

Mean  VMOCity  per  second feet..         1.137 

Water  surface  above  Cairo  datum  plane do. . .      207. 456 

Bod  floats,  run  as  close  to  bottom  of  river  as  possible,  were  used;  float  pathy200 
feet  long. 

These  measurements  indicate,  by  comparison  of  the  cross  section  of  the  outlet  with 
that  of  Red  River  near  it,  that  this  outlet  carried  at  times  of  high  water  nearlv  two- 
thirds  the  volume  of  Red  River  1 1.  e.,  this  vast  percentage  was  deflected  very  suddenly 
from  its  natural  course  into  this  outlet,  the  damaging  efiiect  of  which  deflection  on 
the  regimen  of  the  river  below  can  not  be  considered  too  seriously. 

The  closing  df  the  outlet  will  be  of  incalculable  benefit  not  only  to  navigation  but 
to  the  people  on  upper  Red  River  as  well.  The  Louisiana  State  levee  board,  on  the 
strength  of  this  work,  already  have  begun  a  fine  levee,  extending  from  upper  wing 
of  the  dam  to  the  local  levee,  a  distance  of  5,840  feet,  requiring  36,800  cubic  yards  of 
earth.  This  bcf^inning  doubtless  will  result  in  a  permanent  system  of  levees  from 
the  hills  in  Miller  County,  Ark.,  to  Shreveport,  La.,  a  thing  that  would  have- 
been  impossible  with  this  outlet  open.  It  will  be  safe  for  me  to  remark  in  this  con- 
nection that;  as  far  as  the  natural  action  9f  the  water  of  the  greatest  flood  Red 
River  can  ever  possibly  precipitate  upon  it,  the  Sale  and  Murpny  Outlet  is  closed 
forever. 

Very  respectfully,  your  obedient  servant^ 

John  Ewxns. 

AiHstani  Engineer » 

Capt.  J.  H.  WiLLARD, 

Corps  of  Engineere, 

Under  date  of  April  8, 1892,  Mr.  Henry  B.  Richardson,  Chief  State 
Engineer  of  Louisiana,  informed  me  that  what  is  known  as  the  Barge- 
town  Levee,  referred  to  in  the  closing  paragraph  of  Mr.Ewens's  report, 
had  just  been  completed  and  measured  for  final  payment;  that  it  ex- 
tended from  the  Sale  and  Murphy  Dam  up  to  a  junction  with  previously 
existing  levees,  about  6,088  feet  in  length ;  crown  5  feet  wide,  side  slopes 
2}  to  1,  grade  2  feet  above  high  water  of  1890  (same  as  Sale  and  Mur- 
phy Dam) ;  and  contained  38,305  cubic  yards  of  earthwork  at  a  cost  of 
17  cents  the  cubic  yard,  or  a  total  amount  of  $6,511.85, 

During  the  period  of  high  water  since  the  dosing  of  the  outlet^  it  is 
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reported  that  the  river  below  is  scouriDg  rapidly,  being  especially  no- 
ticeable in  the  narrow  8tret(?li  below  Eush  Point. 

On  May  10,  1892,  the  master  of  the  snag  boat  Howell  inspected  the 
dam  and  fonnd  the  flood  water  running  aiouud  the  lower  wing,  scour- 
ing it  away.  The  crew  of  the  boat  cut  green  brush,  which  was  packed 
on  the  dam  and  weighted  with  heavy  green  logs,  to  stop  the  scour  and 
secure  the  dam  from  further  damage.  June  3, 1892,  Mr.  T.  J.  Martin 
rex>orted  that  the  flood  of  this  year  reached  its  highest  x>oiut  at  the 
dam  on  May  27, 18  inches  above  the  high  water  of  1890,  the  highest 
known  before,  but  that  neither  the  Sale  and  Murphy  Dam,  nor  the  new 
State  levee  sustained  serious  damage  from  the  greatest  flood  ever  known 
on  Bed  Eiver. 

SURVEY  OF  RED  RIVER  FROM  FULTON,  ARKANSAS,  TO  ATCHAFALAYA 

BrVER. 

This  survey  was  begun  in  1886,  under  an  allotment  of  $25,000  pro- 
vided in  the  general  appropriation  for  improving  B,ed  River  by  act  of 
August  6, 1886.  Operations  were  suspended  in  March,  1887,  when  the 
funds  were  exhausted,  field  work  having  been  carried  from  Fulton, 
Ark*,  down  to  Gaspiana,  La.,  44  miles  below  Shreveport.  An  appro- 
priation of  $35,000  was  made  by  act  of  August  11, 1888,  and  operaticHifi 
were  resumed  in  J^bruary,  1889,  and  a  line  of  precise  level  was  run 
along  the  railroad  from  the  Coast  and  Geodetic  Survey  bench  at  Deitji, 
La.,  to  Shreveport,  La.,  connecting  the  survey  witli  that  of  the  Mfssis- 
sippi;  the  survey  frorii  Fulton  to  Shreveport  was  gone  over,  and  per- 
manent bench  marks  and  triangulation  monuments  were  set.  From 
Shreveport  precise  levels  and  tertiary  triangulation  were  carried  down- 
stream to  Grand  Bend,  near  Alexandria,  La.,  406  miles  below  Fulton,- 
benches  and  monuments  were  placed  at  points  selected  for  secondary 
triangulation,  and  a  close  topographic  and  hydrographic  survey  was 
made  on  the  way.  Field  work  was  suspended  at  Grand  Bend  the  mid- 
dle of  February,  1890,  on  account  of  the  small  balance  then  available^ 
after  which  a  small  force  was  retained  in  the  office  to  work  up  the 
notes.  The  act  of  September  19, 1890,  i)rovided  $28,000  for  continuing 
the  survey,  but  with  the  exception  of  sediment  and  discharge  observa- 
tions between  Shreveport  and  Alexandria  and  level  connections  with 
high-water  marks,  field  work  was  not  resumed  until  the  early  part  of 
October,  1891,  but  work  on  the  maps  and  notes  was  continued  at  the 
office.  On  account  of  the  difficulties  in  securing  skilled  men  for  the 
grade  of  work  required,  and  owing  to  the  late  date  at  which  the  appro- 
priation of  1890  became  available,  it  was  deemed  advisable  to  defer 
field  work  below  Grand  Bend  until  the  following  season,  and  this  deci- 
sion proved  fortunate,  as  Red  Eiver  was  visited  by  heavy  rains  and 
kept  at  stages  too  high  to  permit  continuous  work  in  the  field  until 
late  the  following  summer,  and  the  loss  in  organizing  and  break- 
ing up  parties  at  intervals,  or  in  working  under  great  disadvantages, 
wa49  avoided.  The  sickly  season  having  passed,  field  work  was  resumed 
early  in  October,  1891,  at  Grand  Bend,  10  miles  below  Alexandria,  and 
was  completed  in  February,  1892.  The  i)recise  level  line  was  closed  on 
Coast  and  Geodetic  Survey  bench  XLV  at  Smithland,  La.,  completing 
a  line  654  kilometers  long,  and  giving  a  difference  between  the  eleva- 
tions obtained  by  the  two  surveys  of  only  0.0216  meter.  Tertiary  tri- 
angulation was  carried  down  to  and  connected  with  the  Coast  andGeo- 
detic  Survey  base  at  Lufn  Point,* Louisiana.  Topography  was  closed  at 
the  Mississippi  Biver  Commission  monument  near  mouth  of  Bed  River. 
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After  suspensiou  of  field  work  the  quarter  boats  were  moved  to  Barbre 
Landing,  near  the  mouth  of  Eed  Kiver,  and  laid  up,  and  a  snmll  force 
was  retained  at  the  office  and  employed  in  computing,  tabulating,  and 
mapping  the  resultH  of  the  survey,  but  as  it  has  been  impracticable  to 
complete  the  tabulations,  their  publication  will  have  to  be  deferre<l 
until  next  year. 

The  approved  project  for  the  survey  of  Eed  Eiver  contemplated  ter- 
tiary and  secondary  triangulation  between  Fulton  and  the  Atchafala^a, 
precise  levels,  permanent  bench  marks,  gauges,  and  the  preparation  of 
max>s  for  issue;  the  whole  to  be  a  thorough  and  comprehensive  survey 
with  a  view  to  the  permanent  improvement  of  the  river.  It  is  estimated 
that  the  cost  of  completing  the  survey  upon  a  scale  proportional  to  the 
importance  of  the  stream  will  be  $97,000,  to  be  applied  as  follows: 

For  800  kilometers  (500  miles)  secondary  triangulation  from  Atchafalaya 

River  to  Fulton,  Ark.,  at  $75  per  kilometer $60, 000 

Borings  and  transvalley  sections  at  8  stations 8, 000 

High  and  low  water  discharge  and  sediment  observations  and  gauges 6, 000 

Computation  and  projection  of  maps 5, 000 

500  sets  of  maps  riOO  sheets  each),  scale  1-10000 15,000 

Repairs  and  outnt,  quarter-boats,  hire  of  launch,  skiffs,  contingenoies,  and 

office  expenses •- 8, 000 

Total 97,000 

The  rei)ort  of  Assistant  Engineer  H.  M.  Marshall,  under  whose  effi- 
cient supervision  the  survey  work  has  been  conducted,  is  appended 
hereto. 

rbpoitt  of  mr.  u.  m.  marshall,  assistant  engineer. 

United  States  Engineer  Office, 

Vicksburg,  MUs,,  June  1,  189i, 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  operations  on  Red 
River  survey  during  the  current  fiscal  year : 

Discharge  measurements  were  coutiuue<l  through  July  and  August,  tbe  discharge 
being  taken  at  Alexandria^  La.,  except  during  ten  days,  when  the  party  was  tranH- 
ferred  to  mouth  of  Black  River,  llie  regular  field  party  was  brought  together  at 
Alexandria  the  first  week  in  October,  and  began  work  at  Grand  Bend  on  the  7t)). 
Work  continued  without  Intermission  to  February  4,  when  the  party  was  broken  nj) ; 
one  assistant  with  an  observer  and  a  small  party  of  laborers  being  retained  to  exam- 
ine the  triangulation  through  the  timbered  region  between  Barbin  Lauding,  on  Red 
River,  and  Black  Hawk  Lauding,  on  Misfiissippi  River.  More  extended  reference  to 
this  examination  will  appear  later.  Triangulation  was  carried  from  the  last  baso 
of  1889,  at  Grand  Bend,  to  the  U.  S.  Coast  and  Geodetic  Survey  base  at  Lum  Point, 
intermediate  base  lines  being  measured  at  proper  intervals  between,  and  connection 
made  witih  U.  S.  Coast  and  Geodetic  Survey  station  "  Pullon  '^  at  Black  Hawk  Land- 
ing. The  base  at  Lum  Point,  measured  twice  by  Coast  and  Geodetic  Survey  in  1880, 
using  6-meter  contact  slide  rods,  was  measured  by  means  of  Red  River  survey  base 
apparatus.  Field  reduction  of  these  measurments  shows  so  close  agreement  with 
measurements  of  Coast  and  Geodetic  Survey  base  at  Delta,  made  in  1^9,  that  it  was 
not  deemed  needful  to  remeasure  that  base. 

Precise  levels  were  continued  from  Red  River  survey  P.  B.  M.  No.  76  along  the  river 
bank  to  the  head  of  tbe  lower  river  swamp  country  at  Barbin  Landing,  thence  the  line 
crossed  Avoyelles  Prairie,  ran  along  the  bauk  of  Bayou  Des  Glaizes,  crossed  Atch- 
afalaya River  at  Simmesport,  and  ended  on  Coast  and  Geodetic  Survey  P.  B.  M.  XLV, 
at  Smithland,  on  the  Mississippi  River.  The  difference  of  closure  of  the  entire  loop, 
Smithlaud,  Delta,  Shreveport^  Grand  Bend,  and  back  to  Smithland,  was +0.0216 
meter.  The  length  of  the  portion  Smithland  to  Delta,  run  by  Coast  and  Geodetic 
Survey,  is  unknown;  the  remaining  portion  was  6.>1  kilometers,  measured  along  the 
path  of  the  levels.  From  Barbin  Landing  duplicate  wye  levels  were  run  along  the 
river  bank  to  head  of  Bayou  Cocodrie,  and  thence  to  Mis8issi])pi  River  Commission 
stone  H^  A^  Black  Hawk  Landing;  the  distance  run  being  about  75  kilometers  and 
the  difference  of  closure  — 0.05  meter. 

Topography  was  taken  by  transit  and  stadia,  covering  both  banks  as  heretofore, 
particular  attention  being  given  to  the  feature — ^present  and  future  levees. 


1 

J 
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Hydrographic  measurement  conBisted  of  cross  sections;  channel  sonnding,  gauge 
reading^  ana  current  meter  observations. 

Work  in  the  office  has  progressed  quite  rapidly,  but  as  it  was  not  possible  to  tabu- 
late all  results  in  time  for  the  report  this  year,  it  was  determined  to  wait  and  make 
publication  of  all  at  once,  rather  than  scatter  the  information  through  reports  for 
several  years.  Hap  sheets  are  complete  above  8hreveport,  except  two  which  have 
not  the  conventioual  si^s.  Below  Shreveport  seventeen  sheets  are  outlined,  and  on 
these  the  printing  devices  for  putting  on  the  signs  will  be  used.  Comparison  of 
banks,  channel,  and  cross  sections  by  means  of  profiles  from  the  present  and  previ- 
ous surveys  us  far  back  as  1872.  is  in  course  of  nreparation. 

A  considerable  number  of  high-water  marks  f^om  Shreveport  to  the  head  of 
Atchafalaya  River  has  been  referred  to  Cairo  datum,  while  but  little  information 
has  been  gathered  oonceming  low-water  elevations,  that  little  being  obtained  as  the 
ground  work  of  the  snrvev  progressed.  The  bench  marks  now  established  along  the 
entire  river  render  it  for  the  first  time  possible  to  trace  the  low  water,  its  slope,  and 
how  it  is  affected. 

Hiffh  and  low  gauge  readings,  and  discharge  measurements,  with  borinss  system- 
aticiSly  taken,  will  reveal  &e  cause  of  hM.  navigation  and  lead  to  the  proper 
remedy. 

From  the  head  of  Atchafalaya  River  to  Shreveport  the  survey  is  accurate,  well 
marked  by  monuments  quite  comprehensive,  and,  except  the  hydrography^  is  thor- 
oughly checked.  Above  Shreveport  it  is  as  good  as  can  be  without  a  system  of  tri- 
angnlation  and  precise  levels,  the  latter  deficiency  being  in  part  atoned  for  by 
accurate  wye  levels  carefully  checked. 

It  is  to  be  regretted  if  the  original  project  for  secondary  trianjomlation  suffers  mod- 
ification; but  the  work  accomplished  under  your  direction  wul  remain  for  many 
vears  to  come,  and  afford  a  correct  basis  on  which  to  project  a  complete  system  of 
improvement. 

Very  respectfully,  your  obedient  servant, 

H.  M.  Marshall, 
Aaaistant  Engineer, 

Capt.  J.   H.  WiLLARD, 

Carps  of  Engineer $,  U,  S.  A, 

DETAILED  ESTIMATES. 

Plant, 

Flatboat  with  steam  power  and  crane  or  shears,  cabin,  and  outfit $3, 000 

Pile-driver  with  steam  hammer  and  jet 3, 500 

Small  towboat  and  tender,  steel  hull 15, 000 

Skiffs,  rigging,  tools,  etc 2,000 

Service  of  plant. 

Expenses  of  snag  andtowboats ! 25,000 

Expenses  of  dredge : 5, 000 

Expenses  of  chopping  parties 7, 000 

Care  of  plant. 

Wages,  subsistence,  and  supplies  for  fleet . . .  ^ 8, 000 

Regular  and  extraordinary  repairs 4, 000 

Comtruction, 

Repairing  and  enlarging  the  State  levees  by  joining  with  the  State  engi- 
neers and  levee  boards  for  the  purpose  of  confining  the  waters  of  the  £^d 
River  to  the  adopted  channel,  thereby  improving  and  giving  ease  and 
safety  to  the  navigation  of  the  river,  cubic  yards  estimated  as  follows : 

Caddo  district  above  Shreveport 50,000 

Caddo  district  below  Shreveport 270,000 

Bossier  district  below  Shreveport 300,000 

Bossier  district  above  Shreveport 30, 000 

Rapides  district  firom  Alexandria  to  Avoyelles  Prairie 140, 000 

Total  cubic  yards,  at20cents 790,000      158,000 

Revetment  at  Shreveport 40,000 
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CUmng  ouileU. 

Dooley  and  Red  Bayou $4,000 

Cottonwood  Bayou 7,000 

Cowhide  Bayoa 4.000 

Tones  Bayou * 20^000 

Choctaw  Bayou 5, 000 

Draining  impounded  water  from  Choctaw  Bayou  by  canal  to  Bayou  des 

Glaisea^  or  otherwise 10,000 

Qatige$, 

Estahlishing  gikugeB  and  pay  of  observers 1,500 

Leyeling  and  monuments 1, 500 

Snrvejfs. 

Completing  survey  of  Red  River  accortling  to  approved  project,  including 
triangulation,  transvalley  sections,  borings,  and  publication  of  maps  on 
full  scale. . . .• 97, 000 

Loeal  surveys  and  examinations  of  caving  banks  for  revetment  work 3, 500 

AdminUtraiian. 

Office  expenses,  stationery,  mileage,  and  contingencies 8, 500 

Assistant  engineers,  draftsmen,  inspeciioui  and  transportation 4, 000 

Total '. 426,500 

Money  staiemenU 

July  1, 1891,  balance  unexpended $104,404.94 

June  30;  18^,  amount  expended  during  fiscal  year 61, 711. 81 

July  1,  1892,  balance  unexpended 42,693.13 

July  1, 1892,  outstanding  Bahilities 107.12 

July  1, 1892,  balance  available , 42,586.01 

Amount  appropriated  by  act  approved  July  13,  1892 145, 000. 00 

Amount  available  for  fiscal  year  ending  June  80,  1893 187, 586. 01 

Amonntthatcan  be  profitably  expended  in  fiscal  vearendingJune80,1894    426, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


The  amounts  expended  during  the  fiscal  year  ending  June  30, 1892,  and  balances 
unexi>ended  July  1,  1892,  are  as  follows: 


For  general  improvement,  repairB,  care  of  plant,  eto . 

For  work  at  Alexandria,  La 

For  Little  Kiver  fttnn  Scoplui  Cut-off  to  Knox  Point. 

For  doeing  Sale  and  Murphy  Outlet. .« 

For  Cypress  Bayou,  eto 

For  the  survey  of  Red  River 


Total 


Expended 

during 

year. 


132,473.18 

454.00 

645.40 

4,869,02 


23,249.31 
61,711.81 


Balances 
July  1, 1892. 


$10,974.49 

14. 546. 00 

17, 030. 61 

8.88 

40.95 

92.20 

42, 693. 13 
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COMMERCIAL  STATISTICS. 

In  the  past  fiscal  year  Red  River  was  navigable  between  Shreveport  and  the'  month 
from  July  1  to  October  1  and  from  December  24  to  June  30.  Between  Shreveport 
and  Fulton  there  was  navigation  from  Sentember  to  end  of  June.  From  Shreveport 
to  Garland  the  smaller  steamboats  ran  tJie  year  round.  The  mouth  was  reported 
closed  during  October,  November,  and  the  greater  part  of  December. 

The  following  steamboats  were  engaged  m  navigation  of  Red  River  in  the  fiscal 
year: 


i 

i 

t 

• 

• 

1 

Draft. 

Between— 

• 

1 

• 

C 

Name. 

■ 

1 

P4 

Valley  Queen 

Garland 

410.83 

281.42 
265.90 
285.70 

254.49 

66.76 
92.64 

148.71 

111.82 

78.43 
73.13 
40.88 
20.00 

254.49 
302.88 

Feet. 
190.6 

162.0 
161.0 
215.0 

162.0 

120.0 
136.1 
113.2 

119.0 

91.0 
110.0 
05.0 
(t) 

160.0 
164.0 

Feet. 

35.8 

30.0 
30.5 
34.6 

80.0 

26.6 
24.4 
22.8 

24.0 

22.0 
19.5 
18.0 

(0 

30.0 
28.8 

Feet. 
5.6 

4.8 
4.5 
4.5 

4.5 

3.3 
3.4 
4.4 

» 

4.2 

3.0 
3.3 
3.0 
(0 

49 
3.5 

Ft.  in. 
2    6 

2    0 
2    0 
2    0 

1  8 

0  11 

2  6 

1  3 

1    8 

1  10 
1    4 
0    8 

0  6 

1  8 
*1    8 

Ft.  in. 
8    6 

5    6 
5    6 
5    6 

5    6 

> 

3    0 

"\ 

3    6 

» 
3    6 

3    0 
3    0 
2    6 

2  0 

5    6 

3  6 

1 

N«'w     Orleans     and     21 

Shreveport.               i 
....do ^ «  18 

1.490 
334 

Hallette 

.... QO  ,,,,,,.,,,,.,,,.. 

23 

7 
11 
12 

1 

16 
28 
10 

1 

1 
4 

30 

40 

12 

6 
21 

4 

3 

1 
11 

•  •  •  * 
■  •  •  « 

•  •  ■  • 

31 
1 
1 

15 

16 

3 

473 

John  D. Scnlly... 

. . .  .do ................. 

178 

.do 

124 

C. £. Satterlce  ... 
Friendly.... 

Alexandria   and 
Shreveport. 

Alexandria  and  Cou- 
shatta. 

Slireveport  and  Oon- 
•hatta. 

Shreveport  and  Gar* 
land. 

Shreveport  and  Jef- 
ferson. 

Kew     Orleans     and 
Shreveport. 

. do 

485 

54 
98 

40 

6 
11 

New  Haven 

Bosa  Bland 

BlnoWing 

Belle  Crooks 

JoflieD.  Harkius. 
Des  Arc 

Shroveport  and  Jef- 
feraon. 

Shreveport  and  Con- 
shatta. 

Shreveport  and  Gar- 
land. 

Shreveport  and  Jef* 
fereon. 

Shreveport  and  Moor- 
iugsport. 

Shreveport  and  Ooa- 
shatta. 

Shreveport  and  Gar- 
land. 

Shreveport  and  Moor- 
iiigsport. 

Shre  vepoit  and  Black 
Bayou. 

Fulton  and  Garland .. 

(*) 
(*) 

Alexandria    and 
Shreveport. 

Shre%'eport  and  Gar- 
land. 

'Sew     Orleans     and 
Shreveport. 

Alexandria   and 
Shreveport. 

Shreveport  and  Gar- 
land. 

Alexandria  and  Coa- 
shatta. 

15 

550 

550 

30 

20 

500 

30 

8 

57 
210 

175 

Barse 

■*'»*  6"  ............ 

S.B.Whoelock.. 
NatF.Dortcb  ... 

1,450 
25 

255 

171 

2 

NOTB.— All  stem-wheel  stonmhoats. 

*  Trip  booka  reported  loet.       t  l^ot  reported. 
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Summai'jf  of  commerce  reported,  with  a  comparison  with  the  three  years  preceding. 


Articles. 


Cotton 

Cotton  need 

Cotton  need  meal. 

Live  stock 

Hides  and  nkiiis  . 

Lumber 

Saw  logs 

Staves 

Stone  


^Uscollaneous 


Total  down  freight 


Ketnm  freight. . 

Total 

Estimated  value 


1891-'02. 


Ton». 
29,400 
31, 832 


1890-'ei. 


280 

151 

2,352 

22,250 
206 


u,]fin 


100,  r)84 
10,942 


120, 526 


1889-90. 


Tons. 

21.613 

12,249  , 

10,000 

38 

212 

"i6,'623' 
81 


2,719 


63,435 
30,051 


93,486 


Tons. 
18,838 
14,140 


35 

4,519 


58 


130 


37,726 
28,650 


66, 376 


188&-'89. 


Tons. 
12,593 
11,975 


32 
97 


4,606 
373 


29,670 
19,780 


49,450 


16, 877, 000     $9, 183, 000  I  $6, 820, 000       $5, 370, 000 


In  addition  to  the  above :  From  Onacliita  Kivcr  entering  Red  River  at  mouth  of 
Black  River,  101,8*20  tons,  the  value  of  which  is  estimated  to  be  $6,680,600. 

The  following  table  shows  receipts  and  shipments  of  cotton  at  Shreveport,  La. 


Receipts. 


By  rail.... 
By  wagon. 
By  river . . 


1891-'92. 


BaUs. 
44.256 
49,644 
9,189 


1890-'91. 


JldUs. 
30,890 
37,725 
14.836 


Wareboase  receipts 

Skipmsnts. 

By  Texas  and  Pacific  Railroad 

By  Vicksburg,  Shreveport  and  Puclric  Kailroad. 

By  Shreveport  and  Houston  Railrnml 

By  St.  LoaiA  Southwestern  Railroad 

By  river  to  New  Orleans 


103. 089 


92,449 


Total 


36,645 
23,251 
5,353 
24,187 
10, 567 


23,311 
15.564 
13.860 
15. 039 
19, 218 


1889>'90. 


BaUs. 
25,476 
40. 026 
8,897 


74,399 


188g-'89. 


BaUs. 
80,331 
35,450 
12,368 


78, 149 


28,690 

20, 813 

12.529 

8, 820 

8,412 


20,582 

24,029 

404 

24.125 

8,956 


100,003 


86,992 


74,264 


78,184 


The  water  route  from  Shreveport,  La.,  to  Jefferson,  Tex.,  through  the  lakes  and 
Cypress  Bayou,  was  navigable  from  February  1,  to  June  30,  1892.  The  number  of 
trips  made  by  steamboats  is  given  in  the  list  above,  and  the  freights  reported  were 
as  follows: 


Cotton 

Cotton  seed 

Hides  and  skins 

Live  stock 

SawIogB 

Miscelbmeous  .. 


Articles. 


Total  down  freight 
Return  freight 


Total 

Estimated  value. 


*  Not  reported. 


1891-'92. 


Tons. 

467 

60 

75 

14 

60. 075 

90U 


61. 501 
272 


61,863 


1890-'9L 


$344,000 


$748,000 


18»^'90. 


Tons. 
625 

20O 

Tons. 
200 
25 

82,400 
1,825 

(*) 

85.05it 
700 

225 
3,300 

85.750 

3,528 

$:K)4.325 
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The  competing  routes  of  transportation  for  the  trade  of  the  Red  River  VaUey  be- 
low Fnlton,  Ark.,  are  as  follows :  The  river  is  crossed  bv  the  St.  Lonis,  Iron  Mountain 
and  Southern  Railway  at  Fulton,  Ark.,  by  the  St.  Louis  Southwestern  Railway 
(Cotton  Belt  Route)  at  Garland,  Ark.,  and  by  the  Vicksburg,  Shreveport  and  Pacific 
Railroad  at  Shreveport,  La.,  and  a  branch  of  the  Cotton  Belt  svstem  from  Lewisville, 
Ark.,  8  miles  east  of  Garland,  runs  parallel  to  the  river  to  Siireveport.  The  Texas 
and  Pacific  Railway  runs  nearly  parallel  to  the  river,  and  touches  at  Alexandria, 
Boy oe.  Shreveport,  and  other  points  on  the  main  river,  and  at  Jefferson,  Tex.,  on  C^- 

firess  Bayou,  and  connects  at  Texarkana,  Ark.,  with  the  Cotton  Belt  and  St.  Louis, 
rou  Mountain  and  Southern.  Morgan's  Louisiana  and  Texas  Railroad,  a  branch  of 
the  Southern  Pacific,  runs  from  Alexandria  to  the  main  line.  Shreveport  is  the  east- 
em  terminus  of  the  Shreveport  and  Houston  Railroad.  The  Houston,  Central  Arkan- 
sas and  Northern  Railroad,  a  branch  of  the  Missouri  Pacific  system,  crosses  the  river 
about  li  miles  above  Alexandria.  The  Kansas  City,  Watkins.and  Gulf  Railway  has 
completed  its  line  from  Lake  Charles,  La.,  on  the  Southern  Pacific,  to  Alexandria, 
and  another  line  is  projected  that  will  cross  at  Alexandria.  Jefferson,  Tex.,  at  the 
head  of  navigation  on  Cypress  Bayou,  has  transportation  by  the  Missouri.  Kansas  and 
Texas  Railway,  in  addition  to  the  Texas  and  Pacific  Railway  mentioned  above.  The 
Kansas  City  and  New  Orleans  Railway,  projected  to  run  about  100  miles  from  Kuli 
Juli,  Ind.  T.,  to  Collins  Bluff,  Ark.,  on  Red  Kiver,  80  miles  above  Shreveport,  is  in 
course  of  construction  from  Dalby  Springs  to  Desboro,  Tex.,  a  distance  of  7  miles. 


V   2. 

IMPROVEMENT  OF  RED  RIVER  ABOVE  FULTON,  ARKANSAS. 

An  examination  of  Bed  Elver  above  Fulton,  Ark.,  was  made  in  1884, 
in  accordance  with  requirements  of  river  and  harbor  act  of  that  year, 
and  the  plan  recommended  for  its  improvement  contemplated  removal 
of  snags  and  drift,  etc..  to  secure  safer  high-water  navigation  fix)m  Ful- 
ton up  to  the  mouth  oi  Kiamichi  Elver,  Indian  Territory  (Eeport  Chief 
of  Engineers,  1885,  pages  1617-1627).  The  distance  from  Fulton  to 
Kiamichi  Eiver  by  river  is  about  138  miles.  The  estimated  cost  of  the 
work  was  $10,000,  if  expended  in  one  season's  operations.  In  1889  an 
additional  appropriation  of  $2,000  was  recommended,  to  be  applied  to 
going  over  and  completing  the  work. 

The  appropriations  have  been  as  follows: 

By  act  of— 

August  5, 1886 $7,000 

August  11, 1888 3,000 

September  19, 1890 2,000 

Total  amount  appropriated 12, 000 

In  the  fiscal  year  1887  the  hand-propelled  snag  boat  Harry  Breckj 
fitted  with  steam  capstan,  was  built  at  Fulton,  at  a  cost  of  94,000,  for 
use  on  this  improvement.  During  the  periods  of  low  water  in  1887 
and  1888  this  boat  was  employed  in  removing  obstructions  until  the 
funds  were  exhausted,  after  which,  in  December,  1888,  it  was  trans- 
ferred for  temi>orary  use  in  Eed  Uiver  below  Fulton.  In  February, 
1891,  the  suag  boat  Breck  was  sold  to  the  work  of  improving  Eed  Eiver, 
Louisiana  and  Arkansas,  for  $1^500,  and  the  proceeds  of  the  sale  were 
applied  to  removal  of  obstructions  above  Fulton,  in  connection  with 
the  appropriation  of  September  19^  1890.  In  January  and  February, 
1891,  the  snag  boats  Howell  and  Breck  were  employed  in  going  over 
the  work,  and  operations  of  tho  fonner  extended  upstream  to  within 
30  miles  of  the  upper  limit,  as  far  as  the  boat  was  able  to  go  on  the 


APPENDIX  V^ — REPORT    OP    C.VPTAIN   WILLARD.  1601 

stage  of  water,  and  a  fair  steamboat  channel  was  cleared  for  naviga- 
tion at  high  stages  of  water,  practically  completing  the  project  for  this 
improvement. 

No  work. was  done  daring  the  fiscal  year  1892. 

The  following  extract  is  taken  from  my  annual  report  of  1891,  viz : 

This  part  of  the  river  ia  navigable  for  the  smallest  boat-s,  and  during  high  stages 
only.  Lauesport,  Ark.,  near  the  Indian  Territory  line,  74  miles  above  Fulton,  iisutilly 
is  considered  the  nppor  limit  of  navigation,  but  boats  make  occasional  trips  to 
Kiaraichi  on  the  highest  stages  of  river.  Below  the  Kiamichi  Red  River  has  no 
tributary  of  consequence  except  Little  River,  which  enters  the  main  stream  2  miles 
above  1"  ulton.  The  oscillations  are  so  rapid,  that  frequently  l>oats  can  run  in  one 
direi'tion  only  on  a  single  rise,  and  have  to  regulate  their  trips  by  the  quantity  and 
duration  of  rainfall  in  the  unper-river  country. 

The  lianks  are  covered  witii  trees  constantly  caving  or  sliding  into  the  river,  and 
if  the  removal  of  obstructions  from  the  channel  were  continued  and  the  timber 
cleared  from  the  banks  to  stop  further  accumulations,  navigation  would  be  safer  and 
there  would  be  less  drift  to  contend  with  in  the  river  below  Fnltou,  but  it  is  doubt- 
ful if  the  boating  period  would  be  lengthened  or  the  upper  limit  extended. 

1  recommend  one  of  two  courses  in  regard  to  this  part  of  Red  River;  either  that  no 
further  work  be  done  in  it  until  there  shall  be  a  pressing  demand  for  a  considerable 
improvement  from  Fulton  upward,  including  Little  River,  both  to  gain  a  better  and 
longer  period  of  navigation  and  to  help  drain  the  adjacent  lands;  or  else  that  a 
liberal  amount,  say  not  less  than  $10,000,  shall  be  given  in  a  single  appropriation  to 
allow  the  systematic  clearing  of  the  banks  and  removal  of  logs  from  the  channel  way 
to  permit  the  bottom  to  scour.  In  no  other  way  can  the  money  be  expended  econom- 
ically or  any  appreciable  results  obtained.  The  cost  of  organization  and  adminis- 
tration will  be  about  the  same  for  a  small  appropriation  as  for  a  large  one,  and  the 
cost  of  getting  the  plant  to  the  scene  of  operations  and  returning  it  to  the  fleet  or 
other  work  will  reach  together  nearlv  $1,000.  The  estimate  is  snbmitted  with  the 
idea  of  sending  all  the  snag  boats  in  Red  River  to  work  together  under  one  manage- 
ment just  as  soon  as  the  spring  floods  begin  to  subside,  the  snag  boats  to  be  em- 
ployed on  the  wrack  heaps  and  heavy  obstructions,  and  the  chopx^ing  parties  to 
clear  the  banks,  so  that  all  loose  stuff  shall  go  out  on  the  first  and  succeeding  rises. 
This  will  allow  about  six  weeks'  to  two  months'  work  of  the  snag  boats,  the  lightest 
draft  boat  being  kept  perhaps  somewhat  longer,  and  the  boat  with  the  chop))ing 
party  continuing  on  downstream  on  bank  work  and  small  jams.  About  $1,000  should 
be  held  in  reserve  to  send  a  snag  boat  over  the  whole  the  following  season  to  dis- 
lodge heavy  drift  and  pick  up  channel  snags. 

Money  statement, 

July  1, 1891,  balance  unexpended $226. 18 

June  30, 1892,  amount  expended  during  fiscal  year 5. 44 

July  1, 1892,  balance  unexpended ; 220.74 

July  1, 1892,  outstanding  liabilities 1. 29 

July  1, 1892,  balance  available 219.45 

Amount  appropriated  by  act  approved  July  13, 1892 3, 500. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 3, 719. 45 

i  Amount  that  can  be  profitabl  jr  expen  ded  in  fiscal  year  ending  .7  une  30, 1894    10, 000, 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


COMMERCIAL  BTATISTICfl, 

This  part  of  Red  River  was  navigable  in  the  past  fiscal  year  for  small  steamboats 
from  October  to  June  30. 
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List  of  boats  engaged  in  the  lradc» 


Class. 

Stern-  whwl 
HteainlKint. 

...do 

...  .do . 

• 

to 

c3 

a 
a 

o 

H 

78.43 

73.13 

40. 88 
20.00 

Length 

■ 

*.» 

s 

pq 

Feel. 

22.0 

19.5 
18.0 

• 

& 

Feet. 
3.0 

3.3 
3.0 

Draft. 

Between — 

I'd 

Name. 

• 

•a 

3 

1 

Loaded. 

Belle  Crooks 

■Tofiie  T)  Harking 

Feet. 
01.0 

UO.O 
95.0 

Ff .  in. 
1    10 

1      4 

0      6 
0      6 

Ft.  in. 
3    0 

3    0 
2    6 
2  -0 

FititoiiandKia- 
mi^'hi. 

41    ... 

•30  1.-. 

XK*A  A  re 

*5     55 

Bar?e 

♦30    ... 

■"***  H^  ■■• —  ■ 

*  The  trip  books  of  the  sli^anicrs  Ilarkins  and  De«  Are,  and  the  barge  were  loet*,  so  that  terminal 
points  of  the  trips  made  can  not  be  given. 

Summary  of  freights  carritd. 


Articles. 


1891- "92. 


Cotton 

Cott'On  se^^d  . . . 

Lumber 

Provisions 

Grain 

Miscellaneon.** 


Total 

Estiumted  value 


Tons. 

1.577 

1,000 

300 

(MM) 

750 


4.227 


1890-'91. 


Tons. 


774 
353 
344 

334 

418 
100 


2,223 


$397,280 


$265,000 


The  river  from  the  mouth  of  Kiamichi,  the  upper  limit  of  improvement,  to  Fulton, 
Ir  paralleled  by  a  branch  of  the  Texas  and  Pacific  Railroad  from  Texarkana  to  Paris, 
Tex.,  connecting  at  the  latter  place  with  the  St.  Louis  and  San  Francisco  Railroa^l, 
which  crosse-H  Red  River  at  Arthur,  Tex.,  above  the  head  of  navipjation.  The  Tex- 
arkana and  Fort  Smith  Railw.ay  crosses  tlie  river  about  10  miles  north  of  TexarkauA, 
and  the  St.  Louis,  Iron  Mountain  and  Southern  Railway  crosses  at  Fulton. 


V3. 

IMPROVEMENT  OF  OUACIIITA  AND  BLACK  RIVERS,  ARKANSAS  AND  LOU- 
ISIANA. 

Oiiacliita  (the  lucliau  name  for  black)  Kiver  has  ite  source  in  Polk 
County,  Ark.,  in  the  Ouachita  Mountains,  and  following  an  irregular 
course  flows  in  a  general  southeasterly  direction  through  Arkansas 
and  Tx)iiisiana  until  joined  by  Tensas  and  Little  rivers  at  Trinity,  La. 
Below  this  junction  it  is  known  as  Black  River  and  flows  in  a  southerly 
direction,  entering  Red  River  35  miles  above  its  mouth.  The  entire 
length  of  Ouachita  River  is  about  500  miles,  and  that  of  Black  River  is 
47  miles. 

Under  river  and  harbor  act  of  1870  and  examination  was  made  and  a 
project  submitted  for  temporary  improvement  from  Arkadelphia,  Ark., 
to  the  mouth  of  Ouachita  by  the  removal  of  snags  and  dredging  at  the 
worst  bars,  at  an  estimated  cost  of  $98,300  (Report  Chief  of  Engineers, 
1871,  pages  334-340),  and  the  removal  of  obstructions  was  commenced 
in  1871 .  A  survey  of  the  Ouachita  from  Camden,  Ark.,  to  Trinity,  La., 
was  ordered  by  act  of  1871,  the  report  on  which  recommended  improve- 
ment by  locks  and  daftis  (Report  Chief  of  Engineers,  1872,  pages  367-74), 
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and  contract  wavS  let  for  furnisliing  timber  for  foundatiouH  of  tliree  locks. 
In  FebniJiry,  1873,  the  maps  and  notes  of  the  survey  were  reviewed  by 
a  board,  and  a  resurvey  was  ordered  by  the  Department,  which  was 
finished  in  1874.  In  view  of  the  cost  of  slack-water  navigation,  as  com- 
l)ared  with  the  amount  of  commerce  reported,  it  w  as  considered  inex- 
l>edient  to  go  on  with  construction  of  locks  and  dams,  and,  upon  the 
recommendation  of  the  oflicer  in  charge,  the  project  was  abandoned  and 
the  available  funds  were  applied  to  construction  and  operation  of  a  snag 
boat  and  to  building  dikes  at  tlie  shoals.  The  jjroject  under  which 
work  below  Camden,  Ark.,  ha«  been  carried  on  since  1874,  contemplates 
tlie  removal  of  snags,  logs,  wrecks,  leaning  timber,  etc.,  and  the  improve- 
ment of  shoal  plaees  by  dams  and  dredging.  J31ack  Uiver  was  added 
under  the  same  head  of  appropriation  with  Oua<'hita  by  act  of  1884. 
The  distance  from  Camden,  Ark.,  to  mouth  of  Blackliiveris  341  miles. 
No  estimates  of  cost  are  given,  as  the  nature  of  the  work  requires  that  it 
l)e  continuous.  ' 

Since  the  plan  of  improvement  by  locks  and  dams  was  laid  aside  three 
(examinations  have  been  ordered,  with  a  view  to  reviving  the  subject, 
but  the  reports  agiee  in  recommending  that  the  ])rqject  ai^proved  by  the* 
Department  and  adoi)ted  in  1874,  and  under  which  operations  have  been 
conducted  since,  should  not  l)e  changed  until  the  country  is  more  thickly 
settled  and  an  increase  of  trade  developed  to  justify  a  large  expenditure 
for  i)ermanent  improvement. 

The  approi)riation8  have  been  as  follows : 


D.it«  of  act. 


Mar     3, 1871 

Do. 
Juno  10,1872 

Do. 
Mar.  3, 1873 
Aug.  14, 1876 
June  18, 1878 
Mar.  3, 1879 
June  14, 1880 
Mar.  3, 1881 
Aug.  2,1882 
July  5. 1884 
Aug.  5,1888 
Aug.  11,1888 
Sept.  19,1890 


Locality. 


Between  Arkadelphia,  Ark.,  and  Louisiana  Stat<«  lino 

Betwo«»u  ArkannaH  Stato  line  and  Tiinit5',  La 

Befcwoen  Arkadelpliia,  Ark.,  and  LoniHiana  Stale  lino. 

Between  ArkauHus  Stnto  line  and  Trinity,  La 

Between  Arkansas  State  line  and  Trinity,  La 

Between  Camden,  Ark.,  and  Trinity.  La' 

do 


do 
do 
do 
do 


Between  Camden,  Ark.,  and  nionth  Blm-k  River.  Louisiana 

do 

do 

do 


Total  amount  appropriated 


Amount. 


$25, 000 
26, 0<K> 
m,  QUO 
40.  000 
60,000 
12,  000 
10, 000 
10,000 
8,000 
12,000 
12.000 
15,000 
17,500 
20,000 
15,000 


342,500 


The  total  amount  expended  to  June  30, 1891  (including  outstanding 
liabilities  of  $241.67),  was  $329,965.12,  of  which  $216,377.25  had  been  ap- 
plied to  operations  under  the  project  of  1874.  The  iron  hull  snag  boat  O. 
G.  Wagner  wa«  purchased  for  this  wo? k  in  1875,  and  repaired  with  a  new 
steel  bottom  in  1886.  Under  provision  of  the  act  of  1888,  the  small 
wooden  steamer  Hooker  was  purchased  that  year  aud  fitted  up  for  light 
snagging  in  Oujichita  River  and  tributaries.  From  1875  to  the  end  of 
the  fiscal  year  1891,  operations  were  carried  on  whenever  funds  were 
available  for  the  purpose,  and  the  work  done  consisted  chiefly  of  re- 
moving wrecks,  snags,  logs,  and  tree  slides  from  the  channel  and  cut- 
ting leaning  timber,  though  an  increased  depth  was  gained  at  some  of 
the  shoals  by  construction  of  stone  and  brush  wing  dams. 

•During  the  fiscal  year  ending  June  30, 1892,  work  was  continued  as 
follows : 

The  snag  boat  Rowellj  M.  B.  Lydon  master,  which  was  sent  to  work 
over  Lower  Ouachita  and  Black  River  in  June,  1891,  continued  opera- 
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tious  from  Lo^t4»\vii  on  the  Ouachita  (li»\vn  to  the  mouth  of  Black  River, 
removing  all  obstructions  that  could  bo  found,  chiefly  trees  that  had 
slid  into  the  channel.  The  boat  reached  the  mouth  of  Black  River 
July  17,  1801,  and  was  returned  to  the  work  of  imi)roving  Red  River. 
The  following  is  a  summary  of  the  work  done  by  the  Hoicell^  July 
1-17: 

SnajjH  ]»unefl 129 

StuiiipH  i»nll«*il 41 

Shon'  HiiJipjs  nit 50 

Leuuiii^  trees  cut % 351 

The  chopping  party,  which  commenced  oju'rations  at  Camden,  Ark., 
in  November,  ISIH),  c<uitinued  downstream  from  Miller  Bluif,  Ark.,  to 
Alabama  Landing,  La.,  Vli)h  miles  below  Camden,  and  suspended  work 
at  the  latter  i)Iace  Dc4*cmberol,  1S91,  on  account  of  high  water.  The 
quarter  boat  and  outlit  of  tools,  etc.,  were  moved  down  to  Monroe,  La,, 
in  January,  ISUii,  and  laitb  up  in  charge  of  w  atchmen.  The  work  of  this 
party  consisted  of  cutting  the  leaning  timber  into  short  lengths,  paying 
special  att(Mition  to  the  ])<M'nts  and  bemls,  girdlijig  trees  for  some  dis- 
tance back  from  tlu^  river,  and  removing  snags,  etc.,  from  the  channel 
as  far  as  practicable,  with  exi)losives  and  hand  capstan.  During  the 
greater  portion  of  the  six  months  in  which  tlu»  work  was  carried  on  the 
water  was  at  a  very  low  stage,  and,  with  the  exception  of  a  sudden  rise 
in  August  and  the  previiLence  of  sickness  among  the  men  in  September, 
the  conditions  were  favorable  to  eflective  work,  which  was  pursued  to 
great  advantage  as  far  down  as  Extra  Landing,  Ark.,  near  the  Louisi- 
ana ISt  ate  line.  While  working  near  Extra  Landing,  December  23,  a 
heavy  rise  set  in  and  ojierations  behiw  to  Alabama  Landing,  a  distance 
of  14^  miles,  had  to  be  confined  to  girdling  trees  and  removing  side  jams. 
!N^otable  impr4»vement  was  reported  at  the  follow ing  places,  viz:  Slim 
Island  Bar,  where  th<>  treesprojectedhalfway  across  the  river;  Haidee 
Shoals,  where  a  skiff  hardly  could  jiass  at  low  water  before  the  work 
was  done,  and  a  week  was  s])ent  in  removing  logs,  snags,  and  ciived-in 
trees  from  the  channel,  requiring  the  use  of  375  pounds  of  dynamite; 
above  and  below  Boone  Mound ;  at  Boone  Shoals,  which  were  obstruct^l 
almost  as  badly  as  llaidee;  Champagnolle  Creek;  Eldonido  Landing, 
Bang^md  Dunn  Landings,  where  extensive  tree  slides  were  removed 
from  the  channel;  Moro  IJay,  Romeo  Shoals,  Jacks  Island,  and  Grand 
Mary  Point. 

Oversei^r  Burkette  was  relieved  of  supervision  of  the  work  in  August, 
1801,  by  Overseer  William  L.  Lohmann,  who  resigned  the  position  in 
October,  on  account  of  sickness  inc^urred  on  the  work,  and  subsecpient 
operations  were  cx)nducted  under  Overseer  F.  L,  Baugh.  Nothing  has 
been  d<me  since  December,  as  the  stages  have  been  too  high  for  effect- 
ive work.  The  following  is  a  summary  of  the  work  of  the  chopping 
X>arty  for  the  six  months  ending  December  31,  1891: 

Location  of  party  June  30,  WM,  Miller  BliiflF,  Ark. 
Location  of  party  December  31,  1891,  Alabama  Landing,  La. 

Distance  worked  over luiles . .  95 

Snags,  logs,  and  stumps  removed  from  cliannel '. 2, 392 

Shore  snags  removed 11, 318 

Jams  removed 3 

Side  jams  removed •      3 

Leaning  trees  cnt 76, 991 

Leaning  trees  topped f24 

Trees  girdled 24, 5-43 

Sriuare  yards  brush  and  willows  cut 675 

Wrecks  removed,  viz:  Part  of  steamer  LottauHina  (sunk  liJ75)  lying  across  channel 
»t  Urftud  Mary  Poiuti 


• 
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A  new  boiler  for  the  snag-boat  Wagner  was  pnrchased  to  replace  the 
one  which  burst  at  Shreveport  May  9,  1890,  and  was  set  up  in  place  in 
October,  1891.  At  that  time  it  was  impracticable,  owing  to  extreme 
low  water,  for  the  boat  to  pass  the  bars  to  supplement  work  of  the 
chopping  party  in  Upper  Ouachita  as  intended,  and  it  was  employed 
temporarily  in  Red  liiver.  The  heavy  rise  in  December,  and  continued 
high  stages,  in  connection  with  the  necessity  for  reserving  a  portion  of 
the  small  balance  available  for  the  care  and  preservation  of  plant,  pre- 
vented operating  the  boat  since. 

Nothing  was  done  at  Catahoula  Shoals  during  the  year,  as  the  funds 
available  were  not  suflQcient  for  the  work  needed.  A  survey  of  the 
stretch  was  made  during  low  water  in  August,  1890,  and  the  maps  and 
rei>ort  are  contained  in  my  last  annual  report.  (Rei)ort  Chief  of  En- 
gineers, 1891,  pages  1967-1969.)  The  crossing  is  exceedingly  difficult 
and  grows  worse  instead  of  mending.  The  estimated  cost  of  the  work 
recommended  for  improvement  of  the  channel  through  the  shoals  is 
$20,000,  provided  the  eutire  amount  be  granted  in  one  appropriation,  so 
that  operations  may  be  prosecuted  economically  and  without  delays. 

I  renew  the  recommendations  made  in  my  reports  for  1890  and  1891 
(see  Report  Chief  of  Engineers,  1891,  pages  1969-1972),  for  recon- 
noissance,  with  the  view  of  rei)airing  the  levees  on  the  river  below 
Monroe,  establishing  and  maintaining  penuanent  gauges  at  imi>ortant 
] joints  at  the  mouths  of  the  tributary  streams,  Bayous  Bartholomew, 
Bceuf,  Tensas,  and  Macon,  and  for  an  extensive  survey  of  the  whole 
river  ft-om  Arkadelphia  to  Red  River. 

Accurate  levels  are  of  the  first  importance  in  determining  the  limits 
of  high  and  low  water,  in  connection  with  measurements  of  discharge 
at  various  stages,  and  for  ascertaining  the  limits  of  the  lands  that  might 
be  subject  to  overtiow  in  case  the  i)lan  of  obtaining  uninterrupted  navi- 
gation by  locks  and  dams  should  be  revived. 

•  The  estimate  for  the  survey  is  low,  considering  the  i)robable  cost  of 
a  slackwater  system,  for  which  the  most  complet<3  and  accurate  informa- 
tion is  required. 

Detailed  estimates. 

For  the  snag-boat  service '.  $16, 000 

Expenses  of  clioi)i)ing  parties S,  000 

Repairs  and  outfit * •  2, 000 

Dredging  in  Black  River 2,  (XK) 

(JaugpH.  leveling,  and  reconnoiKRanve 5, 000 

Assistant  engino<*tB  and  draftsmen 2, 000 

Survey  of  Ouaehita  River _ 150, 000 

Ottice  exijenses,  stationery,  mileage,  and  contingrneics 1, 500 

Total 180,500 

Money  statement. 

Jnly  1, 1891,  balance  unexpended ^12, 77G.  55 

Amount  received  on  account  of  overpayuuMils  in  June,  181)1 145. 00 

12,921.55 
June  30, 1892,  amonnt  expended  during  fiscal  year 10, 872. 22 

Julv  1,  1892,  balaiu'e  unexiiended 2, 019. 33 

July  1, 1892,  outstanding  liabilities 13. 17 

July  1,1892,  balance  available 2,0^16 

Auiount  appropriated  by  act  a]>provetl  July  11$,  18tl2 40, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 42, 036. 16 


A  niouifttliatean  be  ]>rc)tit:ibly  expendediufise.il  year  ending  June  30, 1891  186,500.00 
Submitted  in  eouiplianee  witb  re<|iiireinents  of  seetions  2  of  river  and 
harbor  acta  of  1866  and  1867. 


1 
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COMMERCIAL  STATISTICS. 


In  the  past  fiscal  year  the  rivor  was  iiavitrable  to  Caiiulen  from  November  1  to  end 
of  the  year,  and  to  Monroe^  La.,  the  whole  year. 

The  following  list  shows  the  steamboats  engaged  in  business  on  the  Oaachita  and 
tributaries  during  the  year: 


Name. 


Onacbita , 

John  Howard . 

Alto •-... 

JosieW 

ChaA.  L.  Graiit 

Prince 

Joe  Long 

Harry 


Joe 


Gen.  H.  F.  Devol 


Fcrtl  Hcrohl 


H.  W.  Gravcfl  . . 
Stella 


Sallie 


Era  No.  10 

City  of  Florence 
Marco 


Dantibe 

Sterling  WLitc 

Parlor  City 


AihVio 


Marcu.s  Colli n.s 
Laura  Blauka. 


Class. 


Stern-wheel 
st«amt>oat. 
....do 


.do 
.do 


1457. 45  189.  i 
329. 68  180. 1 


Tug 


Storn  -  wheel 
HUNiiuboat. 

•     B    •     ■  %A^^       «     ■     a     a    •     •     a 


do 48.53 


Tug 


Sioni  -  wliocl 
steamboat. 


.do 900.58 


A       C 


& 


Ft. 
38.0 


20.0  25.0 

i 

130.22120.0  22.0 


..do 

.  .do 
..do 


.do 

.do 


do 68.25  109.0  23.9 


176. 89 

358.31 
43.90 


'^44. 


34.0 


—  do 

Sidi*  >v  li  v.v.  1 

.stcaiiiUoat. 
Stcrn.-\*lieel   136.30 

Hteaniboat 


160. 
104. 


0  30. 8 

I 
0  32.0 

3  19. 0 


Draft. 


232.  32:175 

in.ooitio 


12.54 


0  33.8 

0  30.5   4.2 


2.0 


Between— 


■♦a 


f^ 


1       1 


3.8     1    8 


Ft.in. 

10    0  New  Orleans  and  Mon 
roe. 

New  Orleans  and  Cam 
den. 

do 

(New  Orleans  and  Mon 
6    &<    roe. 

(Monroe  and  Lind  Grove 

New  Orleans  and  Cam- 
den.   (With  rail.) 
0  Now  Orleans  and  Trin- 
ity.   (With  raft.) 

New  Orleans  and  (-am- 
deu.  (With  2  flat- 
boats.) 

New  Orleans  and 
Bauf River.  (With 
raft.) 
3  6  5  9  New  Orleans  and 
BflBufKiver.  (With 
3  bargort.) 

New  OrlcauH  and  Sa- 
line River. 

New  Orleans  and  Mon- 
roe. 

Now  Orleans  and  Oua- 
chita City. 

New  Orleans  and  Ala- 
bama Landing. 

Monroe  and  Saline 
River. 

Manchester  and  Lit- 
tle Bay. 

Monroe  and  Columbia. 

Mouroe  and  M  arie  Sa- 
line. 

Monroe  aiid  Bayous 
D' Arbonne  and'Cor- 

,    ney. 
2    0     5    0  New  Orleans  and 
BoBiif  River. 

do 

2S  c  \v  OrhuiUo  and  Tau - 
saa  River  and  Bayou 
Macon. 

Alunroo    and    Da^ou 

Bartholomew. 
Not  reported 


a 

9 
9 


28"  1,700 
7       80 


13 


198 


12     403 

23       94 
1 

1 

1 


1 

4') 

1 

1 


4 

17 

3 
1 

19 


351 

150 
9 

\  300 


7 
20 


25 


20 


roo 


30     340 


Monroe  and  Camden . .       81 
Monroe  and  Alabama      17; 
Landing. 
10     2    6 ^Monroe    and     Bayou 
Bartholomew. 
Mtmroe     and    Bayou 
,    1)' Arbonne.  ,        ! 

3    0,  Trinity    and    Tensas     104!    150 
Uiver    and    Bayon 
Ma<,-on. 
Trinity     and     Bocuf        9 
Rivor. 


»     35 


3!      75 
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Summary  of  commerce  reported. 


Articles. 


Cotton 

Cotton  seed 

Hides  and  akiiis 

Live  stook 

Lumber , 

Saw  logs 

Staves 

Kock 

Misoellaueous  . . 


Total  down  freight 
Ketum  freight 


Total  freight. 
Estimated  value . . . 


18ei-'92. 


Tons. 

21.800 

5,577 

7 

89 

461 

26,880 

23,402 


5.  l'J7 


83,503 
18, 317 


101, 820 


$6,680,600 


189O-'01. 


Ton*. 

21,433 

6,583 

25 

172 

16,888 

120,000 

17.888 

18,000 

10,856 


211,355 
27,842 


239,197 


to,  130, 000 


188»-'90. 


Tons. 

16,652 

5,058 

36 

62 

7,951 

60,000 

21.159 


783 


101,701 
40,766 


142,467 


$10,234,250 


1888-'89. 


Tont. 

17,788 

2,660 

23 

213 

6,963 


8, 599 

"i,'6:6 


36,342 
24,228 


60,570 


$8,798,000 


KoTB. — The  fluctuations  in  tonnage  and  value  of  commerce  are  due  to  the  uncertainty  of  the  logging 
business,  which  requires  high  water  and  other  irregular  conditions  for  suci^t^ss. 
Of  the  above  comiuerce  the  Saline  Kiver  coutribui438  10,076  tons,  valued  at  $229,000. 

The  compotiBg  routes  of  transportation  are  as  follows:  Ouachita  River  is  crossocl 
by  the  St.  Louis,  Iron  Mountain  and  Southern  Railway  at  Arkadelnhia,  Ark.,  by  the  St. 
Louis  SouthweHtern  Railway  (Cotton  Belt  Route),  at  Camden,  Arlc.,  and  by  the  Vicks- 
burg,  Shreveport  and  Paciiic  Railroa<l  at  Monroe,  La.  The  St.  Louis  and  Iron  Moun- 
tain Railway  has  a  branch  line  parallel  to  the  river  from  Camden  to  Gurdon^  Ark., 
and  thence  by  the  main  line  to  Arkadelphia.  A  projected  extension  of  this  branch 
will  give  direct  communication  with  the  Mississippi  River  at  Arkansas  City,  the 
part  to  be  built  being  from  Camden  to  Warren,  Ark.,  a  distance  of  about  50  miles. 
The  Houston,  Central  Arkansas  and  Northern  Railroa4l  (another  branch  of  the 
Missouri  Pacific  system),  connects  with  Arkansas  City  at  McGehee,  12  miles  west, 
and  thence  runs  in  a  southwesterly  direction  ab<mt  midway  between  Bayou  Bar- 
tholomew and  B(Buf  River,  touches  Ouachita  River  and  crosses  the  Vicksburg, 
Shreveport  and  Pacific  Railroail  at  Monroe,  La.,  and  continues  down  parallel  to  the 
main  river  to  Columbia,  La.,  crossing  at  Riverton,  4  miles  above  Columbia,  and  runs 
thence  to  Alexandria,  La.  The  Natchez,  Red  River  and  Texas  Railroad  (narrow 
gauge)  runs  from  Black  River  Station  opposite  Trinity  to  Vidalia,  La.,  on  the  Mis- 
sissippi opposite  Natchez.  This  road  has  a  small  triweekly  packet  running  in  Black 
River.  The  New  Orleans  and  Northwestern  Railway,  completed  from  Natchez,  Miss., 
to  Ray vi He,  La.,  cro8.ses  Tensas  River  near  its  mouth;  and  the  projected  extension 
of  this  road  will  cross  Bwuf  River  a  short  distance  north  of  Ray  ville,  and  Bartholo- 
mew near  Bastrop,  La. 


V4- 

IMPROVEMENT  OF  BAYOU  IVARBONNE,  LOUISIANA. 

Bayou  D'Arboiine  is  formed  by  the  junctiou  of  the  South,  Middle, 
and  North,  or  Corney  branches,  near  Farinerville,  Union  Parish,  north- 
ern Louisiana;  Hows  in  a  soutlieasterly  direction,  and  enters  Ouachita 
Kiver  6  miles  above  Monroe,  La.  The  course  of  the  bayou  is  very  tor- 
tuous, through  an  alluvial  bottom,  varying  in  width  from  1  mile  at  the 
head  of  navigation  to  5  or  G  miles  at  its  mouth,  which  is  overflowed 
during  high  water  to  a  depth  of  from  6  to  15  feet.  In  its  windings  the 
stream  touches  the  hills  at  several  i)la(^es,  which  serve  as  shipping 
points  for  the  country  back  of  them. 

An  examination  and  a  survey,  directed  by  river  and  harbor  act  of 
1882,  were  made  in  1883,  and  the  ])roje(;t  for  improvement  was  based 
upon  the  latter.  The  bayou  is  navigable  only  at  high  stages,  and  it 
was  believed  that  l)y  the  removal  of  snags,  logs,  wrecks,  and  leaning 
timber  from  Stein  Bluff  on  the  Corney  Branch  to  the  mouth  of  the 
bayou,  42^  miles,  the  boating  season  would  be  lengthened  two  months 
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and  navigation  made  less  hazardous  at  all  times.    The  estimatexl  cost 
of  such  improvement  was  $15,000  if  spent  in  two  consecutive  seasons. 
(Report  Chief  of  Engineers,  1884,  pages  1372-1381.) 
The  following  appropriations  have  been  made: 

By  act  of— 

July  5, 1884 $5,000 

August  5, 1880 ^ 2,000 

August  11, 1888 2,000 

September  19, 1890 2,000 

Total 11,000 

The  improvement  was  begun  in  the  autumn  of  1884,  the  first  work 
(let  by  contract  at  a  cost  of  $197.50  per  mile),  commenced  at  the  mouth, 
was  carried  upstream  about  23  miles,  and  suspended  December  11, 
1884.  This  work  having  shown  that  the  contract  method  was  not  well 
adapted  to  the  class  of  work  required,  and  not  the  most  economical 
means  of  carrying  out  the  i>roject,  subsequent  operations  were  con- 
ducted by  hired  labor.  The  appropriation  of  1886  was  exi)ended  that 
full  and  the  following  summer  in  going* over  the  lower  23  miles  of  the 
bayou  and  continuing  the  work  upstream  about  G  miles.  In  the  sum- 
mer of  1889  operations  were  resumed  and  carried  up  to  Stein  Bluflf. 
In  December,  1890,  a  chopping  party  was  sent  to  go  over  the  work, 
navigation  having  been  reported  much  obstructed  by  fallen  timber. 
Work  commenced  at  Stein  Bluflf  January  7,  1891,  and  was  carried 
downstream  about  9  miles,  when  rainy  weather  set  in  and  operations 
had  to  be  suspended  on  account  of  high  wat^r,  and  were  not  resumed 
to  the  end  of  the  fiscal  year. 

Considerable  work  had  been  done  by  steamboat  men  in  the  way  of 
clearing  leaning  timber  and  removing  the  worst  snags  before  the  im- 
provement was  undertakenby  the  United  States,  and  in  1883  the  bayou 
was  reported  navigable  from  six  to  seven  months  of  the  year.  Tlie 
work  done  by  the  United  States  extended  the  period  of  navigation 
fully  one  month,  enabled  boats  of  double  the  capacity  of  those  formerly 
used  to  run  in  the  stream  to  advantage  and  with  less  risk;  Shortened 
the  time  of  trips,  and  reduced  freight  rates  one  half. 

During  the  fiscal  year  1892  operations  were  as  follows: 

After  suspending  operations  in  Bayou  Bartholomew,  the  chopping 
l)arty  which  had  been  employed  in  that  stream  was  transferred  to  the 
D'Arbonne  August  15, 1891.  Operations  hardly  had  commenced  when 
a  rise  set  in  necessitating  suspension,  and  the  force  was  laid  off  tem- 
l>orarily.  By  August  29  the  water  had  fallen  to  a  favorable  stage,  and 
work  was  resumed.  As  the  upper  portion  of  th«  bayou  was  most  ob- 
structed, the  quarter  boat  was  cordeled  up  to  Mosely  Bluff,  30^  miles 
above  the  mouth,  and  only  the  worst  obstru(5tions  were  removed  on 
the  way.  The  12  miles  of  bayou  between  Mosely  and  Stein  Bluflfs  were 
worked  over  thoroughly,  after  whicli  oi)erations  were  carried  down- 
stream to  the  mouth  and  there  suspended  September  12, 1891,  and  the 
party  transferred  to  the  improvement  of  Bayou  Boiief. 

The  work  done  consisted  chiefly  of  cutting  and  girdling  leaning  tim- 
ber, cutting  stumps,  shore  snags,  and  logs  along  the  banks,  and  re- 
moving snags,  logs,  and  stumps  from  the  channel  with  explosives  and 
blocks  and  tackle.  The  bayou  was  at  a  very  low  stage,  and  all  dan- 
gerous obstructions  were  removed.  Seven  large  bowlderswere  destroyed 
at  Crawford  Bluii',  which  had  been  a  constant  source  of  trouble  to 
steamboat  men.  The  wreck  of  the  steamer  Tributary  (burned  1890), 
which  formed  a  dangerous  obstruction  in  a  bend  of  the  stream,  was  re- 
moved entirely,  and  the  old  cut-oils  were  cleared  of  undergrowth. 
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Eock  bars  at  Fish  Trap  Shoals  and  Old  Mill  Cut-off  are  serious  ob- 
structions to  navigation  at  medium  stages,  but  the  amount  available 
was  too  small  to  attempt  work  at  those  places. 

Overseer  Watkins  Decker,  under  whose  supervision  operations  were 
conducted,  reported  that  the  work  done  will  save  steamboats  from  three 
to  four  hours  time  in  making  the  round  trip  to  Farmerville,  and  enable 
them  to  run  at  a  lower  stage.  He  gave  the  following  summary  of  work 
done: 

Number  of  miles  worked  over 40 

Snags  removed  from  chanuel 1, 397 

Stumps  removed ; 648 

Shore  snags  removed 1, 113 

Logs  removed 3, 132 

Leaning  trees  removed 3, 146 

Trees  girdled : 1,532 

Square  yards  brush  and  willows  <uit 12, 450 

Large  bowlders  removed  from  channel -       7 

>\ recks  removed,  viz:  Steamer  Tributary,  94  tons,  burned  1890. 

The  work  is  not  permanent,,  as  new  obstructions  are  added  from'  time 
to  time,  but,  altliougli  the  original  estimate  of  cost  contemplated  com- 
pleting operations  from  Stein  Bluff  to  the  mouth  in  two  consecutive 
seasons,  with  the  balance  of  that  estimate  ($4,000)  in  one  appropriation 
the  work  can  be  done  so  thoroughly  as  not  to  need  further  attention 
for  years. 

Within  the  last  few  years  navigation  of  the  Corney  Branch  has  been 
extended  upstream  to  Cobb  Landing,  about  4  miles  above  Harris  Bluff 
and  IGJ  miles  above  Stein  Bluff,  for  the  benefit  of  a  growing  commu- 
nity, embracing  the  towns  of  Shiloh  on  one  side  of  the  bayou  and 
Spearsville  on  the  other.  This  portion  of  the  stream  was  not  included 
in  the  original  project,  and  there  has  been  no  work  in  it  except  that  done 
recently  by  the  steamboats  aided  by  the  shipping  interest,  who  now  ask 
that  the  project  be  amended  for  the  purpose  of  extending  oi)erations  up 
to  Cobb  Landing,  the  present  liead  of  navigation.  The  stream  between 
Stein  Bluff  and  Harris  Bluff  was  included  in  the  survey  of  1884,  and 
it  was  reported  that  it  would  require  an  entire  season's  operations  to 
remove  the  obstructions,  at  a  cost  of  $7,000,  but  the  officer  in  charge 
considered  that  it  would  be  of  doubtful  utility  at  that  time.  (Report 
Chief  of  Engineers,  1884,  pages  1376-1381.)  With  the  amount  of  that 
estimate,  $7,000,  in  a  single  api)ropriation,  the  work  can  bo  carried  from 
Stein  Bluff  up  to  the  head  of  navigation  at  Cobb  Landing  and  com- 
pleted during  one  low-water  season.  This  modification  of  the  project 
appears  to  have  received  the  sanction  of  Congress,  as  the  pending  river 
and  harhor  bill  provides  that  of  the  appropriation  for  Bayou  D'Arbonne 
«^ $1,000  shall  be  expended  in  improvement  of  the  Corney  from  Stein 
Bluff  to  the  head  of  navigation  on  said  stream,"  and  it  is  presumed 
that  this  action  was  based  upon  the  report  of  1884,  as  no  survey  or  rec- 
ommendation has  been  made  since. 

Money  statement 

July  1, 1891,  balance  unexpended $890. 51 

June  30, 1892,  amount  expended  during  iiscal  year 765. 45 

July  1, 1892,  balance  unexpended 125. 06 

Amount  appropriated  by  act  approved  J  uly  13,  18i)2 4, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 4, 125. 06 

(  Amounttbatcanbeprofitablyexpended in  fiscal yearendingJune30, 1894    U,  000. 00 
2  Sui)niitted  in  compliance  witli  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 


In  the  past  ftscal  year  this  bayou  was  navigable  for  eight  months,  from  November 
1  to  June  30.    The  steamboats  employed  in  this  trade  were  as  follows: 


Class. 

a 

a 

a 

68.25 
21. 6G 

• 

PQ 

(5 

Draft. 

From— 

• 

m 

f 

•a 

W 
33 

Name. 

i 

1 
§ 

Bailie  

Stem  -  wheel 
steamboat. 
do 

Feet. 
109. 0 

81.0 

Feet. 
23.9 

18.0 

Feet. 
3.3 

2.0 

Feet. 
1 

1 

Fett. 
3 

2 

Monroe  to  Cobb  Land- 
ing on  Bavon  Comey. 
Monroe  to  ^armervi  lie . 

?00 

Addle 

75 

The  freights  reported  were  as  follows 


Cotton 

(>'ott«n  SL'cd 

Hides 

Luinb<T  (pruu'ii»ally  lu^js) 

Cotton -seed  meal 

Staves 

Miscellaneous 

Total  down  freiglits 
Betnm  freights 

Total  freights 

Estiniatetl  value 


The  bayon  is  the  only  available  moans  of  transporting  crops  and  snpplies,  except  by 
hanling  long  distances  in  wagons  to  tb<^  Vick.sburg,  Shreveport  and  Pa<nfic  Railroad 
on  the  south,  to  the  branch  railroad  at  Eldorado,  Ark.,  or  to  Ouachita  River. 


Vs. 

IMPROVEMENT  OP  BAYOU  BARTHOLOMEW,  LOUISIANA  AND  ARKANSAS. 

Bayou  Bartholomew  lias  its  source  in  Jefferson  (bounty,  soutlieaStern 
Arkansas,  within  a  few  miles  of  Pine  i^Uittl,  and  following  a  tortuous 
course  flows  at  first  nearly  parallel  to  Arkansius  Kiver,  at  a  distance 
varying  from  15  to  30  miles,  then  parallel  to  the  Mississippi,  at  about  the 
same  average  distance,  but  aft^er  entering  Louisiana  turns  to  the  south- 
west and  finally  enters  Ouac^hita  liiver  in  Morehouse  Parish,  opposite 
Ouachita  City.  The  total  drainage  area  of  the  bayou  and  tributaries  is 
about  1,800  square  miles.  The  Stat<>s  of  Louisiana  and  Arkansas  made 
expenditures  at  various  times  for  its  improvement,  navigation  of  the 
stream  having  been  carried  on  to  considerable  extent  as  early  as  1843. 

Examinations  of  the  bayou  were  made  in  acjcordance  with  require- 
ments of  river  and  harbor  acts  as  follows:  From  its  mouth  to  the  Ark- 
ansas State  line,  act  of  March  3, 1871;  from  Baxter,  Ark.,  to  its  mouth, 
acts  of  June  18,  1878,  and  June  14,  1880;  and  above  Baxter  to  the  Lin- 
cohi  County  line,  Arkansas,  ac.t  of  July  5,  1884.  Reports  upon  these 
examinations  are  contained  in  reports  of  the  Chief  of  Engineers,  viz: 
1872,  pages  383-38G;  1870,  pages  1)97-1003;  1881,  pages  1453-1457;  ami 
1885,  pages  1548-1553, 
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The  project  for  the  improvement,  adopted  in  1881,  contemplated  the 
removal  of  snags,  logs,  wrecks,  leaning  timber,  etc.,  to  give  safe  navi- 
gation, from  Baxter,  Ark.,  to  the  mouth,  a  distance  estimated  to  be 
about  150  miles.  The  original  estimate  of  cost  for  two  consecutive 
seasons'  work  was  $26,862,  but  as  new  obstructions  are  added  every 
year,  no  estimate  for  permanent  improvement  has  been  made. 

The  following  appropriations  have  been  made: 

By  act  of— 

March  3,  1881 $8,000 

August  2,  1882 5,000 

Julys,  1884 .5,000 

Augusts,  1886 5,000 

August  11,  1888 5,000 

September  19,  1890 5, 000 

Total 33,000 

The  work  was  commenced  by  hired  labor  July  20,  1881,  at  Baxter, 
Ark.,  and  was  carried  downstream  to  Bartholomew,  Ark.,  where  opera- 
tions were  suspended  December  25,  1881,  by  high  water.  Operations 
were  resumed  August  29,  1882,  at  the  latter  place,  and  were  continued 
downstream  to  Lind  Grove,  La.,  and  discontinued  at  the  latter  place 
December  1,  1882,  by  high  water.  Owing  to  lack  of  funds  nothing 
further  was  done  until  appropriation  was  made  by  act  of  July  5,  1884, 
when  it  was  decided  to  give  the  contract  system  a  trial  upon  this  and 
other  tributaries  of  Ouachita  River.  Contract  was  let  for  the  removal 
of  obstnictions  at  $75  j)er  mile,  and  work  commenced  at  the  mouth  No- 
vember 10,  1884,  extended  upstream  (HVf^  miles,  and  was  suspended 
December  7, 1884.  Nothing  was  done  the  following  year,  as  no  appro- 
X)riation  was  made,  and  operations  were  not  resumed  until  November 
20,  1886.  The  contrm't  method  having  failed  te  prove  satisfactory  or 
economical  to  the  United  States,  a  chopping  party  commenced  work  at 
the  mouth  on  the  latter  date>  and  continued  ux)stream  until  stopped  by 
high  water  January  20,  1887,  at  Point  Pleasant,  La.  Operations  were 
resumed  July  25,  1887,  at  Po[>lar  Bluff,  Ark.,  and  continued  down- 
stream to  Point  Pleasant,  and  suspended  at  the  latter  place  Septem- 
ber 10,  1887,  the  funds  being  exhausted.  Nothing  further  was  done 
until  August  6,  1889,  when  a  chopping  party  commenced  work  at  the 
mouth,  continued  ui)stretun  about  90  miles  to  Oak  Landing,  and  there 
suspended  operations  November  21,  1889.  In  February,  1890,  the 
United  States  snag  boat  Hooka'  made  a  patrol  as  high  as  Ohio  Land- 
ing, Arkansas,  about  118  miles  above  the  mouth,  removing  jams  of 
drift,  ete.  Operations  were  resumed  last  by  a  chopping  party  May  II, 
1891,  at  Portland,  Ark.,  about  35  miles  below  Baxt<>r,  and  at  the  close 
of  the  fiscal  year  were  still  in  progress  and  had  been  carried  down- 
stream about  50  miles  to  Hughes  Plac^e,  Louisiana. 

It  will  be  seen  from  the  foregoing  that  operations  have  extended  over 
the  entire  portion  of  the  bayou  included  in  the  project  for  its  improve- 
ment, and  that  some  of  the  worst  stret^'hes  have  been  worked  over  two 
and  three  times,  but  at  no  time  were  the  funds  sufficient  to  do  the  work 
thoroughly  and  in  two  consecutive  seasons  as  was  contemplated.  How- 
ever, the  intermittent  work  during  the  period  of"  12  years  benefited 
navigation  to  a  great  extent.  Before  the  improvement  commenced, 
three  months  was  the  average  duration  of  the  navigable  season;  now 
there  is  better  navigation  for  about  six  months,  and  boats  of  double 
the  capacity  make  trips  with  greater  safety  in  half  the  time;  and  the 
rates  of  freight  are  reported  to  have  been  reduced  50  per  cent. 

During  the  fiscal  year  1892  operations  were  continned  as  follows: 

The  work  begun  by  the  chopping  party  in  May,  1891,  was  continued 
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from  Haghes  Plaoe,  Louisiana,  downstream  to  the  moath^  where  oi>era- 
tions  wen*  suspended  August  14,  1801,  and  the  party  transferred  to 
Bayou  I>'Arl)onne.  The  work  consisted  of  girdling  and  cutting  leaning 
timber,  stumps,  shore  snags,  and  logs  on  the  banks,  and  removing  snags, 
logs,  stumi)8,  and  trees  from  the  channel  by  means  of  high  explosives 
and  blocks  and  tackle. 

Overseer  Watkiiis  Decker,  under  whose  supervision  this  work  was 
done,  reports  as  follows: 

All  leaning  treoM  that  were  in  anyway  anobstruction  to  navigation  were  cat  down, 
and  all  dangerous  shore  snags  either  were  cut  or  destroyed.  The  removal  of  channel 
obsttuctiouH  lessened  the  danger  to  navigation  greatly  and  increased  the  depth  of  the 
bay  on.  The  removal  of  large  trees  (from  1^  to  6  feet  in  diameter  at  bntt)  that  had 
caved  into  the  bayou,  forming  dangerous  snags  or  blocking  the  stream  and  catchinj^ 
trash  and  sand  and  thus  forming  bars,  was  of  the  grreatest  importance  to  navigation 
at  low  stages,  and  when  removed  the  accumulation  of  d^^.bris  washed  away,  leaving  a 
clear  chntinel  with  an  increased  depth  of  about  2  feet.'  The  destruction  of  trees 
standing  in  the  channel  widened  it  at  narrow  places  from  20  to  30  feet,  notably  at 
Miller  Place,  Townsend,  the  Round  Bends,  Haney  Place,  Spyker,  and  Fort  Place. 
The  Kound  liciids  were  worked  thoroughly,  the  timber  was  cleared  from  tlie  points 
and  bends,  and  st-eamboat  men  will  experience  no  further  trouble  there  at  hip^h  stages. 
The  destruction  of  stumps  lessened  the  danger  of  navigation  greatly  and  increased 
the  depth  of  the  bayou.  Many  logs  had  to  be  removed  before  the  quarter-boat  could  • 
be  floated  downstream. 

Ah  a  result  of  this  season's  work  I  have  to  say  that  the  channel  of  the  bay  on  has 
been  widened  from  20  to  30  feet,  and  that  steamboats  will  be  able  to  navigate  on  from 
2  to  3  feet  lower  stage  than  lierot^ifore,  and  I  estiniut<e  that  iVoni  twelve  to  fifteen 
hours  time  will  be  save<l  in  making  the  round  trip. 

The  work  is  not  permanent,  as  obstructions  continue  to  form  from  year  to  year 
fnun  caving  banks  and  falling  timber,  but  very  little  will  have  to  be  done  along 
tlH'  hanks  for  several  years.  The  principal  work  needed  is  the  removal  of  logs  and 
snags  from  the  channel,  and  the  coming  season  a  light  draft  snag  boat  could  be  used 
to  the  bcHt  advantage  for  this  purpose. 

Tin;  planters  along  th<i  bayou  are  much  interested  in  its  impix)vcment,  as  it  iaof 
great  importance  to  them  as  a  carrier  of  their  pro<luce  and  supplies.  Thousands  of 
bales  of  cotton  and  tons  of  cotton-seed  are  raised  yearly  along  its  banks,  and  the 
])lanters  wish  to  havo  a  good  navigable  stream  to  compete  with  railroad  iroight  rates. 
VVhen  steamboats  stop  running  the  railroad  raises  freight  rates  25  per  cent. 

The  followinfj  is  a  summary  of  the  work  reported : 

Snags  remov«Ml  from  channel 2, 144 

Stumps  renioved 1, 32|3 

Shore  snags  removal 2, 832 

Logs  removed 7,  2% 

I^eaning  trees  rt'uu>v«'tl , 26, 3r>4 

Trees  girdled 13,  TTg 

It  wonld  be  of  ^reatiul vantage  to  tlie  shipping  interest  ix)  have  gauges 
at  convenient  points,  as  at  Baxter  or  Portland,  Ark.,  on  the  Missouri 
Pacifie  system,  to  inform  steamboat  men  when  they  could  enter  the 
stream  and  the  dejiths  they  could  carry  on  the  shoals.  These  stations 
are  but  14  and  28  mih's  from  the  Coast  Survey  precise  bench  at  McGe- 
hee,  Ark.,  and  would  require  only  31  miles  of  levehng  to  connect  them 
with  the  ( -airo  datum. 

Witli  a  gauge  at  the  numthof  Ouacliita  River,  the  approximate  limits 
of  high  and  low  water  cOukl  be  determined  in  one  season  and  the  prob- 
able depths  at  low  watc^r  taken  from  soundings  while  removing  obstruc- 
tions. The  cost  of  this  work  is  insignific'ant  compared  with  the  infonna- 
tion  and  benefits  tliat  would  result.  Other  points  might  be  reached  by 
a  line  of  levels  downi  the  Houston,  ('entral  Arkansas  and  Northern 
Railroad  to  Monroe,  La.,  but  the  line  wouhl  not  be  essential  except  for 
[  a  survey  of  the  bayou  in  connection  with  the  improvement  of  Ouachita 

I  River.    The  cost  of  establishing  two  gauges,  leveling,  and  wages  for 

observers  would  fall  within  $500.    No  separate  estimate  is  made  for  this 
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work,  as  ii  would  projierly  be  chargeable  to  tlie  improvement  of  the 
stream. 

Money  ^atement. 

July  1,  1891,  balance  unexpended : $2,246.56 

June  30,  1892,  anioiint  expended  during  fiscal  year 1, 898. 46 

July  1,  1892,  balance  unexpended '....  348. 10 

July  1,  1892,  out«tauding  liabilities .92 

July  1,  1892,  balance  available : 347. 18 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

Amount  available  for  tlBcal  year  ending  June  30,  1893- 5, 347. 18 

C  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  10, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS, 


30. 


In  the  past  fiscal  year  this  bayou  was  reported  navigable  from  January  1  to  June 

). 

The  steamboat*  employed  in  this  trade  were  as  follows: 


Draft. 

• 

• 

Gloss. 

o 
H 

1 
• 

ca 

• 

t 
0^ 

• 

.a 
Feet. 

Between — 

1 

Round  trip 

t 

Name. 

i 

Ft.in. 

9 

i 

P4 

Feet. 

Feet. 

Ft.in. 

Sterliug 

Side- whool 

117.09 

lliO 

30.5 

4.2   2    0 

4    6 

Monroe  ami  MoCombPla^'e 

30 

340 

Wbito. 

steamboat. 

20  milcA  above  Portland, 
Ark. 

Addle 

Stom-whpol 
steamboat. 

12. 54 

81 

18.0 

2.0 

0  10 

2    6 

Monroe,  La.,  and  Poplar 
Bluff. 

7 

«  •  ■  • 

The  commerce  of  the  stream  was  reported  to  be  as  follows: 


Articles. 


Cotton 

Cotton  soe<l 

f  ?otton-8eed  meal 

Saw  logs 

Staves 

Miscellaneous 

Total  down  freights 
Beturn  Ireigbta 

Total  freights 

I^stimated  value 


1891-'92. 


Tons. 
2,372 
3,326 
1,425 
4,450 
1,648 
410 


13,631 
1,534 


15,165 


1890-'91. 


Tons, 

3,971 

2,467 

516 

20, 080 

17, 822 

1,340 


46,196 
3,103 


40,209 


$515,000 


$826, 000 


1889-'90. 


Tons. 
2,000 
4,000 


11, 839 


17, 839 

4,000 


21.839 
$492, 700 


This  stream  is  crossed  at  Baxter,  Ark.,  the  upper  limit  of  improvement,  by  a  branch 
of  the  St.  Louis,  Iron  Mountain  and  Southern  KaiLroiul,  which  connects  with  the 
Mississippi  River  at  Arkansas  City,  Ark.,  runs  west  56  miles  to  Warren,  Ark:,  and 
probably  will  be  extended  to  Camden,  on  the  Ouachita,  which  is  connected  with  the 
main  line  by  a  branch  to  Gurdon,  Ark.  The  Houston,  Central  Arkansas  and  North 
em  railroad  (another  branch  of  the  Missouri  Pacific  System)  runs  parallel  to  liar- 
tholomewfrora  Mc(}ehee,  Ark.,  to  Monroe,  La.  The  projected  extension  of  the  New 
Orleans  and  Northwestern  Railway,  north  of  Rayvillo,  La.,  wiU  cross  Bajrou  3arthol- 
pmew  00  a  liuo  from  J}a«trop^  La.,  to  Hamburg,  Ark, 
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V6. 

IMPROVEMENT  OF  BAYOU  B(EUF  (B(EUF  RIVER),  LOUISIANA. 

• 

Bayou  Boeuf,  uRiially  called  Boeuf  River,  has  its  source  in  Cbieot 
County,  southeastern  Arkansas,  flows  in  a  general  southwesterly  direc- 
tion, and  enters  Ouachita  River  at  Staftbrd  Point,  8  miles  above  Har- 
risonburg, Catahoula  Parish,  La.  The  improvement  of  this  stream 
was  undertaken  by  the  8tate  of  Louisiana  more  than  half  a  century  ago, 
the  report  of  the  board  of  i)ublic  works  of  1840  stating  that  it  had  been 
opened  to  Point  JeflV.rson. 

An  examination  of  this  stream  was  made  in  1S8(),  in  accordance  with 
requirements  of  river  and  harbor  act  of  June  14,  1880  (R^iport  Chief  of 
Engineers,  1881,  pages  1424-1428),  and  the  project  based  thereon  con- 
templated removing  snags,  logs,  leaning  timber,  et<?.,  obstructing  na\i- 
gation  at  high  stages  from  Wjillacre  Landing  to  the  mouth,  a  distance 
estimated  to  be  about  152  miles.  The  estimated  w>st  of  removing  the 
obstructions  in  two  consecutive  seasons  was  $20,(K)0,  but,  as  new  ob- 
structions are  added  every  year  and  require  removal  from  time  to  time, 
no  estimate  for  permanent  improvement  has  been  made. 

Under  river  and  harbor  act  of  July  5,  1884,  an  examination  of  three 
outlets  near  Point  Jefferson,  La.,  was  made  with  a  view  to  dosing  thenu 
The  report  thereon  recommended  the  closure  of  the^e  outlets  a«  neces- 
sary to  preserve  navigation  in  the  stream  (Report  Cliief  of  Engineers, 
1885,  pages  1545-1548),  and  this  addition  to  the  project  was  approved 
by  river  and  harbor  act  of  188(i,  which  provided  $5,000  for  "continuing 
improvement,  and  for  closing  Outlet  Number  One." 

The  following  appropriations  have  been  made: 

By  act  of— 

March  3,  1881 $5. 000 

August  2,  1882 5, 000 

July  5, 1884 5,000 

Augusts,  1886 5,000 

August  11,  1888 ■    6,000 

September  19,  1890 5,000 

Total 31,000 

The  improvement  was  commenced,  by  hired  labor,  at  Point  JeflFerson 
in  August,  1881,  and  the  Avork.of  a  chopping  party  was  carried  down- 
stream about  100  miles,  and  susi)ended  at  the  close  of  November,  1881, 
when  the  available  funds  were  exhausted.  Operations  were  resumed 
September  9,  1882,  and  between  that  date  and  December  20,  1882,  the 
portion  of  the  river  above  the  railroad  crossing  near  Girard,  La.,  to 
Point  Jefferson  was  worked  over  by  a  chopi>ing  party.  Nothing  further 
was  done  until  appropriation  was  made  by  act  of  1884,  when  it  was 
decided  to  give  the  contract  method  a  trial  upon  the  tributaries  to 
Ouachita  River.  On  Bceuf  River  the  work  was  let  at  a  rate  of  $75  x)er 
mile.  The  contractors  commenced  operations  November  15,  1884,  at 
the  mouth,  and  continued  upstream  GO  miles,  suspending  work  Decem- 
ber 11,  1884.  The  terms  of  the  next  appropriation,  by  act  of  1880,  pro- 
vided for  continuing  the  improvement  and  closing  outlet  No.  1,  but 
upon  reexamination  it  was  found  essential  that  all  three  outlets  be 
closed,  and,  by  uniting  with  the  planters  whose  lands  would  be  pro- 
tected, this  was  done  in  1887  and  1888,  the  proportion  of  cost  borne  by 
the  United  States  having  b(»en  §5,441. 78.  Outlet  No.  1  was  closed  sub- 
stantially, the  second  outlet  was  closed  by  a  heavy  dam,  and  the  third 
by  a  low  dam,  this  being  all  the  work  that  could  be  done  with  the  in- 
sufficient appropriation  and  the  assistance  rendered  by  the  planters. 
The  removal  of  obstructions,  by  hired  labor,  was  resumed  November 
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8,  1888,  and  between  that  date  and  May  22,  1889,  operations  were  car- 
ried from  Point  Jefferson  to  the  mouth,  but  work  was  suspended  from 
January  1  to  April  25,  1889,  by  high  water.  The  small  balance  avail- 
able Wtos  expended  in  December,  1889,  for  oi)erations  of  the  snag  boat 
Hooler  in  working  over  the  60  miles  above  the  mouth. 

The  removal  of  obstructions  between  1881  and  1889  enabled  steam- 
boats to  run  to  Point  Jefferson,  19  miles  below  Wallace  Landing,  dur- 
ing high  stages,  with  greater  safety. 

The  closure  of  the  three  outlets  near  Point  Jeffferson  in  1887-'88  gave 
immediate  benefit  to  navigaticm  by  confining  the  flow  to  its  natural 
direction,  and  by  scouring  the  bars  below,  but  during  the  overflow  from 
the  Mississippi  River,  caused  by  breaks  in  the  levees  in  the  spring  of 
1890,  all  the  dams  were  destroyed.  As  soon  as  the  api)ropriation  of 
1890  became  available  an  examination  was  made  to  determine  the  ex- 
tent of  the  damage,  and  with  a  view  to  repairing  the  dams,  if  practica- 
ble, before  high  water  set  in.  Owing  to  the  isolated  situation  and  the 
greater  difliculty  of  obtaining  earth  than  when  the  first  closure  was 
made,  it  was  estimated  that  $12,000  would  be  required  to  close  tlie 
three  outlets  and  connect  theoi  with  the  i)arish  levees.  It  being  ess(»n- 
tial  that  aW  the  outlets  should  be  closed  substantially,  and  at  the  same 
time  to  prevent  backwater  attacking  the  dams  from  the  rear;  tlie 
amount  available  having  been  much  too  small  for  the  jmrpose,  and  in- 
quiry having  shown  that  no  aid  could  be  expected  from  local  levee 
boards  or  owners  of  land  adjacent  to  the  outlets,  it  was  decided  to 
apply  the  available  funds  to  the  removal  of  obstructions,  and  to  defer 
rebuilding  the  dams  until  an  appropriation  was  made  for  the  purpose. 

During  the  fiscal  year  1892  oi)erations^were  as  follows: 

After  suspending  operations  in  Bayou  D'Arbonne,  the  chopping  party 
which  had  been  employed  on  that  improvement  was  transferred  to 
Bteuf  River.  The  lower  part  of  the  river  being  comparatively  unob- 
structed, work  was  commenced  September  28,  1891, at  Thomas  Cut-off', 
about  50  miles  above  the  mouth,  and  carrie(l  upstream  to  the  lower 
end  of  Tom  Jones  Place,  9^  miles  above  the  Vicksburg,  Shrevei)ortand 
Pacific  Railroad  Bridge,  where  it  was  suspended  December  12, 1891,  a 
small  balance  of  the  appropriation  having  been  reserved  to  remove 
jams  of  drift  if  found  necessary.  The  water  remained  at  a  low  stage 
during  the  entire  period,  and  effective  work  was  done,  consisting  of 
felling  and  girdling  leaning  trees,  cutting  stumps,  shore  snags,  logs 
and  brush  along  the  banks,  and  removing  snags,  logs,  trees,  and  stumi)S 
from  the  channel  by  means  of  explosives  and  blocks  and  tackle.  Spe- 
cial attention  was  paid  to  clearing  points  and  cleaning  out  the  bends, 
the  most  notable  narrow  bends  at  which  work  was  done  being  as  fol- 
lows :  One-half  mile  aboveBig  Creek,  above  mouth  of  Bayou  Lafourche, 
Brandin  Bend  (one-quarter  mile  across  at  neck  and  5  miles  around), 
Dave  Moore  Bend,  Mcintosh  Bend,  Herbert  Poe  Bend,  above  Red- 
mouth  Bayou,  Alto  Bend,  Kimbrough  Bend,  Boykin  Bend,  and  The 
Kinks  below  the  railroad  bridge.  The  largest  and  most  dangerous 
obstructions  were  destroyed  with  explosives;  the  smaller  ones  were  cut 
into  short  lengths  and  all  that  could  be  were  burned,  to  prevent  future 
obstructions.  An  average  daily  force  of  21  men  w^as  employed,  and 
2,200  pounds  of  dynamite  were  used.  Overseer  Watkins  Decker,  who 
supervised  the  work,  reports  that  steamboats  can  navigate  this  part 
of  the  river  with  greater  safety  on  any  stage  high  enough  to  enable 
them  to  cross  the  bars,*without  danger  of  knocking  down  chimneys, 
damaging  upper  works,  or  losing  cotton  and  other  freight  in  leaning 
timber;  that  they  can  save  at  least  thirty-sixhours  timeon  the  round  trip, 
and  navigate  on  a  2-foot  less  stage  than  before  j  and  that  the  widening 
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of  narrow  places  and  clearinfr  the  bends  will  facilitate  traiisx>ortation 
greatly  by  towboats  with  baiges  or  rafts. 
The  following  is  a  summary  of  the  work  reported: 

SiiagB  removed  from  channel 8, 928 

Stumps  removecl 6, 372 

Logs  removed 25, 457 

Shore  snags  removed 11, 156 

Leaning  trees  remove<l 52, 966 

Trees  girdled 13,a57 

Square  yards  brush  and  willows  cut 20, 060 

The  stern  wheel  steamer  Era  JVb.  10^  a  vessel  of  1,76.89  tons,  136  feet 
long  by  308  feet  breadth  and  5  feet  depth,  built  in  1868,  burned  in  Bceuf 
River,  January  7,  1892,  about  1  mile  above  McIntoshPlace,  and  the 
wre(fk  was  a  serious  obstruction  to  navigation.  A  large  jam  of  drift 
formed  above  the  wreck  the  latter  part  of  January  and  was  removed  by 
the  steamer  City  of  Florence^  aided  by  Overseer  Decker  with  explosives. 
It  is  int-ended  to  destroy  the  wreck  under  the  provisions  of  section  8  of 
river  and  harbor  act  of  September  19, 1890,  as  soon  as  the  w^ater  reaches 
a  stage  low  enough  to  do  the  work  within  the  small  balance  available. 

The  estimates  given  in  my  last  report '(Report  Chief  of  Engineers, 
1891,  page  1988)  for  closing  the  outlets,  continuing  the  rem6val  of  ob- 
structions, and  for  survey  of  Bceuf  River  in  connection  with  the  survey 
of  Ouachita,  are  repeated,  as  follows : 

Nor  closing  the  three  outlets  near  Point  Jefferson $12, 000 

For  continuing  the  removal  of  obstructions 8, 000 

For  survey  of  Bwuf  River 6, 000 

Total 26,000 

Money  statement, 

July  1,  1891,  balance  unexpended $4, 971. 32 

June  aMO^  1892,  amount  expended  during  fiscal  year 4, 666. 39 

«  July  1,  1892,  balance  unexpended 304. 93 

July  1,  1892,  outstanding  liabilities 22. 54 

July  1, 1892,  balance  available 282. 39 

Amount  appropriated  by  act  approved  July  13,  1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 10, 282. 39 

Amountthatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1894         26, 000 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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This  river  was  reported  navigable  from  January  1  to  June  30,  1892. 
List  of  8leamhoat8  engaged  in  navigation  during  (he  year. 
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Sttmmary  of  freiyhta  reported. 


Articles. 
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The  Vicksburg,  Sbreveport  and  Pacific  Railroad  crosses  BoBuf  River  near  Girard, 
La.,  and  the  projected  line  of  the  New  Orlesins  and  Northwestern  Railway  will  cross 
abont  li  miles  north  of  Rayvillc,  La.  The  HouHton,  Central  Arkansas  and  Northern 
Railroad  runs  parallel  to  the  river  on  the  west,  and  a  new  line  is  projected  (Lonis- 
iana,  Arkansas  and  Missouri  Railroad),  which  will  tonch  the  river  at  several  points 
on  the  east. 


V7. 

IMPROVEMENT  OF  TENSAS  RIVER  AND  BAYOU  MA^ON,  LOUISIANA. 

Teiisas  Eiver  has  its  source  in  Lake  Providence,  in  northeastern  Lou- 
isiana^ within  2  miles  of  the  Mississippi  Eiver,  flows  in  a  general  south- 
erly direction,  gradually  diverging  from  the  Mississippi,  and  joins  Oua- 
chita and  Little  rivers  at  Trinity,  La.,  in  forming  Black  Eiver.  Bayou 
Ma9on  was  united  under  the  same  head  of  appropriation  with  Tensas 
Eiver  by  the  act  of  1884.  This  stream  rises  in  Desha  County,  south- 
eastern Arkansas,  near  the  source  of  Bteuf  Eiver  and  a  few  miles  west 
of  the  Mississippi,  flows  in  a  general  southerly  direction  west  of  and 
nearly  parallel  to  the  Tensas^  and  enters  the  latter  about  40  miles  above 
its  mouth. 

In  accordance  with  river  and  harbor  act  of  June  14, 1880,  examina- 
tions of  both  streams  were  made  in  1880,  upon  which  the  plan  for  their 
improvement  is  based.  The  project  contemplated  removing  snags, logs, 
and  leaning  timber  obstructing  navigation;  in  Tensas  Eiver,  from 
Dallas,  La.,  to  its  mouth,  about  134  miles,  at  an  estimated  cost  of 
$23,000;  and  in  Bayou  Mayon,  from  Floyd,  La.,  to  its  mouth,  about  98 
miles,  at  an  estimated  cost  of  817,000.  (Eeport  Chief  of  Engineers, 
1881,  pages  1457-1467.)  The  estimates  were  based  upon  calculations  for 
continuous  work  in  one  low- water  season,  and,  in  view  of  the  appropri- 
ations heretofore  made,  are  without  value,  as  new  obstructions  are 
added  every  year  and  require  removal  in  the  interest  of  safe  navigation 
from  time  to  time. 

The  following  appropriations  have  been  made: 

By  act  of— 

March  3, 1881 $3,000 

July  5, 1884 4,000 

August  5, 1886 : 4,000 

August  11, 1888 5,000 

September  19, 1890 5,000 

Total 21,000 
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The  improvement  of  Tensas  River  was  commenced  by  hired  labor  in 
September,  1881,  at  Dallas,  La.,  where  the  Vicksbarg,  Shreveport  and 
Pacific  Railroad  crosses  the  river;  work  was  carried  downstream  to 
near  Buckner  Place,  and  su8])ended  the  later  part  of  December,  1881. 
The  next  work  was  let  by  contract  at  the  rate  of  $125  per  mile;  opera- 
tions commenced  at  the  mouth  October  29, 1884,  were  carried  upstream 
about  29  miles,  and  suspended  November  28,  1884.  As  the  contract 
method  failed  to  prove  satisfactory  or  economical  for  the  class  of  work 
required  in  these  streams,  subsequent  operations  were  conducted  by 
hired  labor.  As  no  work  had  been  done  in  Bayou  Ma9on,  the  appro- 
priation of  1886  was  applied  to  that  stream.  Operations  commenced 
November  14, 1886,  and  were  suspended  the  latter  part  of  January,  1887, 
the  work  during  this  period  having  extended  from  Floyd  to  the  mouth 
of  the  bayou.  In  October,  1887,  this  work  was  gone  over  from  Floyd 
down  to  Oakley,  about  22  miles  above  the  mouth,  operations  consisting 
chiefly  of  the  destructicm  of  accumulations  of  drift,  most  of  which  was 
burned.  Work  was  next  resumed  February  1,  1889,  and  continued 
until  April  22, 1889.  Operations  during  this  period  extended  over  the 
entire  portion  of  Bayou  Ma5on  included  in  the  project  and  about  25 
miles  of  Tensas  River  between  Mound  Bayou  and  Tensas  BlufF. 

The  total  amount  expended  to  June  30, 1891,  was  $15,873.24,  of  which 
$7,529.25  were  applied  to  imx)roving  Tensas  River  and  $8,343.99  to  the 
]VIa5on.  The  obstructions  were  removed,  as  far  as  practicable  with 
these  amounts,  and  resulted  in  reducing  the  danger  of  navigation  in 
these  streams  and  shortened  the  time  of  trips,  about  12  hours. 

During  the  fiscal  year  1892  operations  were  as  follows : 

After  suspending  work  in  Boeuf  River,  the  chopping  party,  which 
had  been  employed  on  that  improvement,  was  transferred  to  Bayou 
Macon.  After  starting  the  quarter  boat  down  Bobuf  River,  Overseer 
Watkins  Decker  and  4  laborers  proceeded  by  rail  to  Delhi,  La.,  and 
thence  to  the  wrei'k  of  the  steamboat  if.  J.  Dielcey  (208  tons),  which 
sank  in  Bayou  Ma^on,  about  3  miles  above  Delhi,  January  15.  1891. 
The  destruction  of  tlie  wreck  had  been  ordered  under  section  8  oi  river 
and  harbor  act  of  1890;  the  owners  and  underwriters  had  been  notified, 
and  ample  time  was  given  them  to  save  the  cargo  and  machinery.  The 
overseer  reported  that  upon  arriving  at  the  wreck  it  was  found  that  the 
boilers,  all  the  machinery  except  two  engines  and  the  shaft,  and  about 
half  the  cabin,  had  been  removed.  The  boat  lay  across  the  stream, 
with  its  head  high  and  dry  on  the  left  bank  and  the  stern  about  15  feet 
deep  in  the  water  on  the  opposite  side.  Charges  of  dynamite  were 
placed  15  to  20  feet  apart  the  entire  length  of  the  boat  December  16  and 
17, 1891,  by  which  means  the  hull  and  remaining  portion  of  the  cabin  were 
destroyed  or  broken  into  short  i)ieces  to  float  away  when  the  water  rose. 
The  engines  and  shaft  lie  on  the  bottom,  where  they  were  thrown  by 
the  explosion,  and  can  be  removed  only  with  heavy  hoisting  apparatus 
or  destroyed  witli  explosives  at  extreme  low  water,  but  will  not  inter- 
fere with  navigation  at  the  stages  on  which  boats  run  in  this  stream. 
The  entire  cost  of  destroying  the  wreck  was  $95.33. 

The  main  party,  on  the  quarter  boat,  left  Girard,  La.,  Bceuf  River, 
December  14,  and  reached  the  mouth  of  Bayou  Ma5on  December  29, 
1891.  The  bayou  was  at  a  very  low  stage,  about  2  feet  above  low  water, 
but  rising  slowly,  and  was  found  to  be  badly  obstructed  at  that  stage 
with  channel  snags,  logs,  stumps^  and  shore  snags.  Work  consisted 
chiefly  of  removing  obstructions  in  the  channel,  and  was  carried  from 
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the  mouth  upstream  a  distance  of  about  40  miles  to  the  Stone  Place. 
Stormy  weather  set  in  January  12,  and  the  bayou  rose  so  rapidly,that 
operations  could  not  be  pursued  to  advantage,  and  January  13-21  the 
boat  was  moved  from  the  Stone  Place  upstream  to  the  railroad  bridge 
near  Dellu.  On  the  latter  date  the  crew  was  divscharged  and  the  boat 
and  outfit  were  laid  up  to  await  a  favorable  stage  for  resuming  work. 

The  following  is  a  summary  of  the  work  done  December  16  to  Jan- 
uary 12,  viz : 

Suags  removed  from  channel 875 

Stumps  remove<l * 1, 512 

Shore  snags  removed 1, 450 

Logs  removed 1, 332 

licaiiiug  trees  cut 1, 076 

Trees  girdled *. 810 

Wrecks  removed,  viz:  Steamer  H,  J,  Dickey,  sunk  January  15,  1891,  3  miles  ahove 
Delhi.  La. 

On  account  of  breaks  in  the  Mississippi  Kiver  levees  near  the  head- 
waters of  the  Tensas  and  Ma5on,  the  escape  water  from  which  found 
an  outlet  through  these  streams,  the  stages  remained  high  to  the  end 
of  the  fiscal  year,  and  nothing  fui'thei-  could  be  done.  As  soon  as  the 
water  is  low  enough  to  work  to  advantage,  operations  will  be  resumed 
and  continued  until  the  available  funds  are  exhausted. 

Gauges  should  be  established  on  both  of  tliese  streams  on  the  line  of 
the  Vicksburg,  Shreveport  and  Pacific  Kailroad,  both  to  ascertain  their 
rise  and  fall  and  to  give  information  to  steamboat  men.  The  cost  of 
the  service  should  not  exceed  $200  a  year  for  each  gauge.  A  gauge  at 
the  bridge  of  the  New  Orleans  and  !N^orth western  Railway  across  Tensas 
Eiver  at  Daniels  Ferry  would  be  useful,  and  could  be  established  and 
set  to  Cairo  datum  at  a  cost  of  about  920. 

Money  statement. 

July  1, 1891,  balance  unexpended $5, 126. 76 

June  30, 1892,  amount  expended  duriug  fiscal  year 2, 1(>7.  -10 

July  1, 1892,  balance  unexpended 3, 019. 36 

July  1, 1892,  outstanding  liabilities .38 

July  1, 1892,  balance  available 3,018.98 

Amount  approi»riated  by  act  approved  July  13, 1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 8, 018, 98 

{Amount  (estimatetl)  required  for  completion  of  existiu;^^  project 14,  000.  (K) 
Amount  that  can  beprofitably  expended  in  fiscal  year  ending;  June30, 1891    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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These  streams  were  reported  navigable  for  large  boats  during  fiscal  year,  from 
Dcctnnber  1,  1891,  to  June  30,  1892,  and  for  the  small  steambocvU  there  was  naviga- 
tion the  whole  year. 
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lAsiof  siern-wheel  8teamboat9  engaged  in  narigatioii  of  Tensas  and  Ma^on  during  fiscal 

year  16VJ, 
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The  Vicksburg,  Sbreveport  and  Pacific  Railroad  crosses  Bayou  Ma^on  near  Delhi, 
La.,  and  the  Teusas  River  at  Dallas,  La.  The  New  Orleaus  and  Northwestern  Rail- 
road, crosses  Teusas  River  near  Dauicls  Ferry,  Concordia  Parish,  La. 


V8. 


IMPROVEMENT  OF  BAYOUS  RONDEWAY  AND  VIDAL,  LOUISIANA. 

Bayous  Eoiideway  and  Vidal  form  a  drainage  canal  for  the  lowlands 
between  the  Tensas  and  Mississippi  rivers  in  the  vicinity  of  Lake  Pal- 
myra, an  old  channel  of  the  Mississippi  around  Davis  Island,  23  miles 
hJlow  Vicksburg,  cut  off  in  1807.  Bayou  Rcmdeway  joins  Tensas  River 
near  Dallas,  La.,  and,  tending  in  a  general  southeasterly  direction,  was 
connected  artificially  with  Lake  Piilmyra,  about  8  miles  from  its  en- 
trance into  the  Mississippi,  by  a  cut  known  as  Harpers  Canal.  From 
this  point,  tending  in  a  southeasterly  direction,  the  name  is  changed  to 
Bayou  Vidal,  which  forms  a  connection  with  the  Tensas  through  Mill 
Bayou. 

In  accordance  with  the  river  and  harbor  act  of  August  2, 1882,  an 
examination  of  these  streams  was  made  in  1882,  and  in  view  of  the  cost 
of  the  work  and  the  small  amount  of  commerce  to  be  benefited,  the  offi- 
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cer  in  charge  reported  adversely  on  their  improvement    (Eeport  Chief 
of  Engineers,  1884,  pages  1347-1351.) 

Further  examination  was  required  by  river  and  harbor  act  of  August 
5, 1886,  and  was  made  in  the  spring  of  1887,  when  it  was  learned  that 
the  State  of  Louisiana  intended  building  a  new  levee,  which  would  cut 
off  these  bayous  entirely  from  the  Mississippi,  and  they  would  receive 
water  from  the  Tensas  only  when  it  was  high,  and  run  dry  in  low  water. 
It  was  recommended,  however,  that  $1,000  be  exi)euded  in  removing 
obstructions,  chiefly  leaning  trees,  from  the  canal  and  that  part  of  Bayou 
Vidal  remaining  open  between  Lake  Palmyra  and  the  line  of  levee  north 
of  the  lake.    (Keport  Chief  of  Engineers,  1887,  pages  1497, 1498.) 

The  river  and  harbor  act  of  August  11, 1888,  appropriated  $1,000  for 
this  purpose,  which  was  expended  during  the  fiscal  year  1889  in  carry- 
ing out  the  project.  After  comx)letion  of  the  work  the  canal  was  claimed 
as  private  property,  and  the  owner  issued  notice  that  toll  would  be  col- 
lected on  freights  passing  through.  This  canal  or  cut  was  made,  before 
the  old  levee  system  along  the  west  shore  of  the  bend  broke  down,  to 
connect  Bayou  Vidal  with  Lake  Palmyra  for  the  purpose  of  drain- 
ing the  swamp  above,  and  of  late  years  has  been  used  for  the  navi- 
gable route  from  the  lake  into  the  bayou,  the  old  line  of  the  bayou  hav- 
ing become  obstructed  by  fallen  timber  and  stumps.  In  my  annual 
report  for  1889  I  recommended  reopening  the  old  bayou  to  save  the 
steamboat  interest  from  the  imposition  of  the  tolls  exacted.  The  act 
of  September  19, 1890,  appropriated  $1,000  for  this  purpose. 

As  the  work  could  be  done  at  low  water  only,  it  was  deferred  until 
the  Mississippi  readied  a  low  stage.  Operations  were  commenced  June 
22,  1891,  and  completed  July  31,  1891,  and  consisted  of  the  removal  of 
snags  and  logs  and  felling  leaning  timber.  All  the  trees  were  cut  into 
short  lengths  and  the  tops  trimraexl,  so  that  they  could  be  run  out  of 
the  bayou  easily  at  high  stages.  The,  work  was  conducted  under  the 
supervision  of  Overseer  W.  V.  Hall,  and  the  following  summary  was 
reported  by  him : 

Snags  and  logs  removed  &om  channel 146 

Leaning  trees  cut 956 

Sqnare  yards  brusli  and  willows  cut 240 

This  work  completed  the  project  for  the  improvement,  and  nothing 
further  is  recommended  for  the  present. 

Money  statement, 

Jnly  1, 1891,  balance  unexpended  $883. 98 

h^  une  30,  1892,  amount  expended  during  liscal  year 882. 87 

July  1,  1892,  balance  unexpended 1. 11 

July  1,  1892,  outstanding  liabilities 69 

July  1,  1892,  balance  available .42 


COMMERCIAL  STATISXrCS. 


Tliere  is  navigation  for  small  steamboats  in  Lake  Palmyra,  to  New  Carthage,  at 
mouth  of  Bayou  Vidal,  except  at  lowest  8tii»?es  of  the  Mississippi  River.  During 
high  water  these  boats  run  into  Bayou  Vidal  to  Kouns  Landing. 


1G22       REPORT   OF  THE   CHIEF   OF   EXGINEERJ?,  U.  S.  ARMt, 

List  of  sttru-icheel  steamboats  engaged  in  navigation  daring  fiscal  year  1892, 
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Summary  of  commerce  reported. 


ArtioleH. 


Cotton 

Cotton  s«-<'d 

Live  stock 

Lumlicr 

Proviaion.H 

Grain 

Miscellaiu'ouH 

Total  freiglite . . 

Efltimated  value,  in  round  numbers 


189l-'92. 

189a-'91. 
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1,970 
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1,684 

15 

65 
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206 
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$692,950 

1889-'90. 


Tons. 
1,750 
6,000 

*  i.ooo 

1.400 
400 

81 

10.  era 


$750,000 


IMPROVEMENT  OF  BIQ  BLACK  RIVER,  MISSISSIPPI. 

Big  Black  River  lias  its  source  in  Webster  County,  Miss.,  flows  in  a 
general  southwesterly  direction,  and  enters  Mississippi  River  at  Grand 
Gulf,  37  miles  below  Vicksbui'g,  having  a  length  estimated  to  be  about 
4()0  miles. 

Under  river  and  harbor  act  of  March  3, 1881,  an  examination  of  this 
stream  was  made,  and  the  project  submitted  for  its  improvement  con- 
temi>lated  two  seasons'  work  in  clearing  a  channel  suitable  for  naviga- 
tion at  high  stages  of  water,  by  the  removal  of  snags,  logs,  leaning 
timber,  etc.,  from  Cox  Ferry  to  the  mouth,  about  130  miles,  at  an  esti- 
mated cost  of  $32,000. 

The  following  ax>propriations  have  been  made: 

By  act  of— 

Jnly5,  1884 $5,000 

Augusts,  1886 5,000 

The  first  appropriation  was  expeiide«d  in  18Slr-'85,  when  a  chopping 
party  removed  the  principal  obstructions  for  a  distance  of  about  75 
niiles  above  the  mouth. 

The  act  of  1886  required  that  no  part  of  the  appropriation  should  be 
used  until  the  State  of  Mississippi  caused  the  bridges  below  the  Vicks- 
burg  and  Meridian  Railroad  to  be  so  constructed  as  not  to  obstruct 
navigation.  The  bridges  referred  to  were  a  county  bridge  at  Baldwin 
Ferry,  about  70  miles  above  the  mouth;  a  county  bridge  at  Ivanhoe 
Ferry,  about  50  miles  above  the  mouth;  and  the  Louisville,  New 
Orleans,  and  Texas  Railway  Bridge,  about  15  miles  above  the  mouth.. 
The  fixed  railway  bridge  was  changed  to  a  swing  bridge  in  1889,  iu  ac- 
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cordance  with  an  act  of  the  State  Legislature,  and  the  Ivanhoe  Bridge 
was  replaced  by  a  ferry  in  1887. 

The  river  and  harbor  act  of  1890  removed  the  restriction  contained 
in  the  act  of  1886,  and  authorized  the  expenditure  of  the  appropria 
tion.  The  project  was  modified  to  include  only  that  part  of  the  river 
below  the  Baldwin  Ferry  Bridge,  and  in  1891  a  snag-boat  and  chopping 
party  were  employed  on  that  stretch;  the  principal  work  done  was  be* 
tween  Bahlwin  and  Ivanhoe  ferries,  a  distance  of  about  20  miles. 

^o  work  was  done  during  the  fiscal  year  1892. 

April  4,  1892,  the  board  of  sir|)er visors  of  Warren  County,  Miss., 
submitted  plans  for  re])lacing  the  fixed  wooden  bridge  at  Baldwin 
Ferry  with  a  permanent  iron  swing  bridge,  for  approval  of  the  Secre- 
tary of  War  under  section  7  of  river  and  liarbor  act  of  Se])tember,19, 
1890.  The  plans  were  a])provcd  Ai)ril  28,  1892;  the  work  has  been  let 
by  the  supervisors  to  the  Columbus  Bridge  Com j>any,  and  probably  will 
be  com])lete<l  during  the  season  of  low  water  this  summer  or  fall.  This 
will  remove  the  last  of  the  bridge  obstructions  below  the  Vicksburg 
and  Meridian  (Alabama  and  Vicksburg)  Bailroad  Bridge. 

In  view  of  tlie  small  amount  of  commerce  in  this  stream,  the  fact 
tliat  there  is  no  probability  of  an  increased  business  for  years  to  come, 
and  the  cost  of  maintaining  unobstructed  navigation  by  the  removal  of 
snags  and  drift  and  leaning  timber  added  every  year,  it  is  not  believed 
that  any  fiirther  amount  can  be  expended  profitably  in  continuing  the 
work,  and  for  this  reason  no  estimate  is  submitted. 

Money  statement. 

July  1, 1891,  balance  unexpended $2G4. 77 

June  30,  1892,  amount  expended  during  fiscal  year 16. 00 

July  1, 1892,  balance  unexpended ^ 248. 77 

July  1, 1892,  outstandin ji^  liabilities 4. 96 

July  1, 1892,  balance  available 243. 81 

Amount  appropriated  by  act  appiovetl  J uly  KJ,  1«^92 5, 000. 00 

Anu)un  t  available  for  nscal  year  ending  June  30, 1893 5, 243. 81 


COMMI'MU^IAL   STATISTICS. 


This  stream  is  navigable  for  small  boats  at  high  stages  only.  The  commerce  is  in- 
considerable, consisting  chielly  of  rafting  saw  logs  and  towing  staves  in  flat-boats. 
During  the  ^scal  year  the  river  was  navigable  from  January  1  to  June  30,  1892.  The 
head  of  navigation  is  the  Alabama  aud  Y  icksburg  Kailway  Bridge^  13  miles  east  of 
Vicksburg. 

List  of  steamboats  engaged  in  navigation  of  Big  Black  River  for  fiscal  year  1892, 
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Summary  of  commerce  reported. 


Articles. 


Cotton 

Cutton  8«4'f1 

Lumber 

StaveM 

ProviflioUM  . 
Grain 


1891-'«2.  i  1890-'fll. 


Tons. 


1.499 


Saw  logs 

Total  freiglitH. 
Estimated  value — 


U,  250 


15, 749 


$55, 550 


Ttms. 

13 

11 

2 

471 

22 

10 

9.449 


9,978 


$72,000 


The  Alabama  and  Yicksburg  Railway  crosses  Big  Black  on  a  fixed  bridge,  13  miles 
eaut  of  Vicksbiirg.  The  Louisville,  New  Orleans  and  Texas  Railway  crosses  on  a 
swing  bridge,  about  15  miles  above  the  mouth. 


V  10. 

IMPROVEMENT  OP  YAZOO  RIVER,  MISSISSIPPI. 

Yazoo  River,  about  173  miles  loDg,  is  formed  by  the  junction  of  Tal- 
lahatchee  and  Yallabusba  rivei:s  in  Le  Flore  County,  Miss.,  flows  in  a 
general  soutlierly  and  then  southwesterly  direction,  and  enters  Mis- 
sissippi River  5  miles  Jibove  Vicksburg. 

An  examination,  with  a  view  to  the  removal  of  wrecks  of  gunboat*^, 
steamers,  and  other  obstructions  placed  in  this  river  during  the  war, 
was  ordered  by  river  and  harbor  act  of  June  10, 1872,  and  was  reported 
upon  the  following  year.  (Rejwrt  Chief  of  Engineers,  1873,  pages  48;^, 
484),  A  further  examination  was  made  in  1874,  and  estimates  were 
submitted  for  thoroughly  clearing  the  river  of  obstructions,  within  a 
period  of  four  years,  at  a  cost  of  $120,000;  a  small  annual  appropria- 
tion to  be  made  thereafter  for  maintenance  of  improvement.  (Reports 
Chief  of  Engineers,  1874,  part  1,  pages  3G4-367,  and  1875,  part  1,  page 
522).  In  view  of  the  appropriations  made,  this  plan  cx)uld  not  be  car- 
ried out,  and  in  1875  the  present  project  was  adopted,  which  contem- 
plates the  removal  of  wrecks,  snags,  logs,  and  leaning  timber  obstruc- 
ting navigation  the  entire  length  of  the  river,  as  far  as  practicable 
with  the  funds  provided.  New  obstructions,  caused  by  floods,  sliding 
and  caving  banks,  etc.,  are  added  from  time  to  time,  and  the  work 
should  be  gone  over  every  year  in  the  interest  of  safe  navigation. 

The  following  appropriations  have  been  made: 


By  act  of— 

March  3, 1873 $40,000 

March  3, 1875 12, 000 

August  14, 1876 15,  000 

June  18,1878 25,000 

March3,1879 15,000 

June  14, 1880 12,000 

March  3, 1881 6, 000 


By  act  of— - 

August  2, 1882 8,000 

July  5,1884 10,000 

August  5, 1886 15, 000 

August  11, 188« 32,000 

September  19, 18i'0 25, 000 

Total 215,000 


The  first  approj)ii:ilioii  was  applied  in  1873-'74  to  (he  u.'uiuval  of  the 
wrecks  of  nine  vessels,  sunk  during  the  war,  viz :  The  Arcadia^  R,  J. 
Lmklandy  Oolden  Age,  Glyde,  Petrel,  Ir^y,  Van  Dorn,  Polk,  and  Idaho. 
After  newspaper  advertisement  of  50  days,  only  two  proposals  were 
received,  and  the  contract  was  left  to  the  lowest  bidder  for  the  aggre- 
gate sum  of  $35,450.  Experience  gained  by  this  work  showed  that  the 
improvement  could  be  continued  much  more  economically  by  the  means 
of  a  snag  boat  operated  with  hired  labor,  and  in  1875  and  1877  the 
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United  States  snag  boat  0.  O.  Wagner ,  was  employed  in  removing 
wrecks  and  other  obstructions.  In  1879  the  snag  boat  John  R.  Meigs  was 
built,  and  the  principal  work  since  has  been  done  with  that  boat.  The 
benefits  to  navigation  resulting  from  the  work  are  marked.  The  large 
number  of  wrecks  that  obsti'ucted  the  river,  and  limited  the  period  of  « 
navigation,  many  of  which  were  sunk  to  prevent  passage  during  the 
war,  had  been  removed  so  as  to  present  little  or  no  obstruction,  and  the 
removal  of  snags,  logs,  leaning  timber,  etc.,  was  carried  on  whenever 
funds  were  available  for  the  purpose,  gi\ing  steamboat  navigation  from 
head  to  mouth  at  all  stages  throughout  the  year.  The  total  amount  ex- 
pended to  June  30, 1891,  was  $201,679.72  (including  «23.69  outstanding 
liabilities  on  that  date),  part  of  which  had  been  applied  to  the  construc- 
tion of  the  snag  boat  Meigs  in  1879,  the  purchase  of  a  pumping  dredge- 
boat  under  act  of  1888,  and  to  the  survey  of  the  month  and  lower 
river  in  1890. 

The  available  balances  July  1, 1891,  for  improving  Yazoo  Eiver  were 
as  follows: 

For  general  improvement,  act  September  19, 1890 $10, 380. 63 

For  enrvey  from  LouisviHe,  New  Orleans  and  Texas  Kail  way  L>riilge  to 

mouth,  act  September  19, 1890 348.67 

For  pumping  dredge-boat,  act  August  11,  1888 2, 590. 98 

Total 13,320.28 

In  the  fiscal  year  1892  operations  were  coutinned  as  follows : 

GENERAL  IMPROVEMENT. 

During  July  and  the  greater  part  of  August  the  stages  of  water  in 
Yazoo  River  were  too  high  for  work,  and  advantage  was  taken  of  this 
opportunity  to  make  some  repairs  needed  on  the  snag  boat  Meigs.  The 
capstan  machinery,  which  was  much  worn,  was  taken  out  and  the  parts 
needing  repair  were  sent  to  the  foundry  at  Vicksburg.  l^ew  geaiing, 
shafting,  and  frictions  were  made,  and  the  boat  and  machinery  were 
given  a  general  overhauling.  This  work  was  completed  and  the  cap- 
stan machinery  fitted  in  place  August  25,  when  steam  was  raised  and 
the  engines  and  maehinery  found  to  work  satisfactorily.  By  this  time 
the  river  was  falling  rapidly,  and  September  1  a  crew  was  hired  and 
the  Meigs^  P.  R.  Starr,  master,  left  Vicksburg,  entered  Yazoo  River,  and 
resumed  operations.  Work  was  commenced  at  the  mouth  and  con- 
tinued upstream  to  the  head  of  the  river.  Below  Yazoo  City,  which 
was  reached  September  3,  the  water  was  almost  too  high  for  effective 
work,  but  above  that  place  it  was  at  a  stage  favorable  for  operations 
and  remained  low  throughout  the  month,  and  the  logs,  snags,  and  stumps 
in  the  channel  and  on  the  bottom  of  the  river  were  removed  read- . 
ily.  ITotable  work  was  done  at  the  Narrows,  Armadale  Bend,  below 
Koalunsa,  Montgomery.  Bermuda,  Silver  City,  Riverside,  bend  at  Dew 
Dropj  Blue  Sack,  Muloerry  Grove,  Winter  Quarters,  below  Random 
Shot,  first  bend  above  Random  Shot,  Salt  Point,  first  three  bends  be- 
low Eagle  Lake  (where  65  logs,  snags,  and  stumps  were  taken  out), 
Rosebauk,  Shell  Bluff,  and  French  Bend  above,  below,  and  around 
wreck  of  steamer  Mary  JEJ.  Keene  (burned  1863).  At  French  Bend  57 
snags  and  stumps  were  removed,  and  the  wreck  was  cleared  away  level 
with  the  sand  and  mud,  giving  3  feet  of  water  over  all  portions  at  the 
extreme  low  stage  then  existing.  The  boilers  were  not  taken  out  of 
the  wreck,  as  there  was  7  feet  of  water  over  them.  At  Roebuck  Lake 
a  number  of  bad  snags  and  stumps  were  removed  from  the  channel. 
September  23  one  of  the  main  driving-wheels  on  capstans  Nos.  1  and  2 


Shore  sungH  cot 55 

Side  jams  rtinioveil 1 
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broke  and  had  to  be  sent  to  tlie  foundry  at  Greenwood  to  be  replaced, 
and  during  the  remainder  of  the  month  work  was  continued  with  two 
capstans.  During  the  month  of  October  the  Meigs  ^^as  employed  in 
Tallahatchee  River,  but  returned  to  the  Yazoo  November  1  and  con- 
tinued work  between  the  head  and  Yajjoo  City  until  November  20,  after 
which  the  boat  came  to  Vicksburpj  to  have  a  burst  st«am  pipe  repaired, 
etc. ;  returned  to  tlie  river  November  26,  and  was  employed  below  Yazoo 
City  until  December  3.  During  the  latter  period  (November  26  to  De- 
cember 3),  and  at  the  suggestion  of  the  Division  liJugineer,  assistants 
were  sent  on  tlie  ^fe^g8  to  make  discharge  mefisurements  at  mouths  of 
Big  and  Little  Sunflower  rivers,  Satartia,  and  Lcmisville,  New  Orleans 
and  Tcxius  Railway  Bridge,  after  completion  of  which  the  boat  returned 
to  Vicksburg. 

The  foUowing  is  a  summary  of  the  work  done  by  the  Meigs: 

Snass  piilUnl 402 

-Stump.spnlk'd 203 

Logs  removeil  from  clianiiul 25 

WnK'ltH  romovod :  Part  st4\inier  ^far^f  E.  Keene,  at  Froncb  Rend  (hunied  1863),  viz : 
Cyliiuler  tiinbors,  top  timbei-s,  paries  i\i'  Bi(lf8,  (look  l>oaniR,  whool-arms  and  buckotH, 
ho^-chain  braoos,  part  one  on<];iiio,  and  (bmki^y  onpno;  olearingthe  wreck  level  witb 
saud  and  mud,  and  giving  a  niininuiui  depth  of  8  feet  of  water  over  all  portions  at 
extreme  low  wat<'r. 

The  steamer  ^John  F.  Allen  and  barge,  both  loaded  with  cotton,  were  found  aground 
on  MoCorniick  Bar,  November  2,  and  were  pn]le<l  8(X)  feet  into  deep  water. 

December  12-20,  I  made  an  inspection  of  the  river  on  the  Meigs,  ac- 
companied by  Assistant  Engineer  John  Ewens.  This  insi>ectiou  was 
carried  to  the  head  of  the  Yazoo  and  uj)  the  Tallahatchee  to  Minter  City, 
after  which  the  boat  was  laid  up  in  Lake  Centennial  at  Vicksburg,  a« 
nothing  further  could  be  done  on  account  of  high  stages  of  river  since 
and  because  the  small  balance  available  would  not  i)ermit  resumption 
of  operations  if  the  conditions  had  been  favorable.  To  reduce  the  cost 
of  care  of  plant  the  3/r/(7«,snagboat  Hooker j  and  pumi)ing  dredge  were 
laid  u])  together,  and  the  former  has  been  kept  in  ser\iceable  condition 
and  ready  to  begin  work,  as  soon  as  funds  are  available,  by  minor  re- 
l)airs  needed  from  time  to  time. 

The  removal  of  obstructions  by  the  Meigs  during  the  season  of  extreme 
low  water  last  fall  put  Yazoo  lliver  in  good  navigable  condition,  but 
as  new  snags  and  tree  slides  are  brought  into  the  stream  by  everj'^  high 
water  the  work  will  have  to  be  continued  for  many  years. 

SURVEY  OF    YAZOO    RIVEE   FROM    THE    LOUISVILLE,  NEW  ORLEANS 
AND  TEXAS  RAILWAY  BRIDGE  TO  ITS  MOUTH. 

The  shifting  bar  at  the  mouth  of  Yazoo  River  is  the  most  serious  ob- 
struction to  navigation  of  that  stream  and  its  tributaries,  comprising 
about  800  miles  of  navigable  waterways,  and  the  appropriation  by  act 
of  1890  provided  an  allotment  of  $5,000  to- 
be  used  in  making  a  survey  of  the  Yazoo  River  from  the  "bridge  of  the  Louisville, 
New  Orleans  and  I'exas  Railway  to  its  mouthy  for  the  purpose  of  determining  in 
wliat  manner  the  mouth  of  the  river  can  be  so  improved  as  to  freely  permit  the  pas- 
sage through  the  same  at  all  seasons  of  the  year  of  vessels  engaged  in  the  navigation 
of  the  river;  and  said  survey  shall  also  include  an  investigation  into  the  feasibility 
and  advantages  of  making  a  new  mouth  or  outlet  for  said  river,  by  way  of  Chick- 
asaw Bayou  or  otherwise,  together  with  an  estimate  of  the  cost  of  the  same. 

This  survey  was  begun  in  October,  1890,  and  continued  until  high 
water  compelled  suspension,  December  G.  The  river  remained  too  high 
to  resume  field  work  until  the  middle  of  September,  1891,  when  the  sur- 
vey was  completed.    The  maps  and  report  were  transmitted  to  theDe- 
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partment  February  4, 1892.  The  improvomcut  proi)ose(i  contemplated 
ojiening  a  new  ontlet  from  the  former  raoittli  of  Yazoo  on  Old  River, 
through  the  deep  water  in  Old  River,  across  the  lowlands  between  Long 
and  Barnett  lakes  to  Lake  Oentennial,  around  the  head  of  Desoto  Island, 
along  the  front  of  Vicksburg,  and  entering  Mississippi  River  on  the 
channel  side  at  Kleinston.  The  estimated  cost  of  the  work  is  $1,500,000. 
My  report  of  February  4,  1892  (printed  in  House  Ex.  Doc.  No.  125, 
Fifty-second  Congress,  first  session),  is  given  below: 

United  States  Engineer  Office, 

Vicksburg y  Mias.j  February  4,  1S9£. 

General:  I  have  the  honor  to  Ruhniit  my  re]>ort  upon  the  Hurvey  of  part  of  Yazoo 
River,  authorized  by  the  act  of  Con^resa  approved  »S<'pt<Mnher  19,  ISIX),  iu  the  fol- 
lowing terms: 

Improving  Yazoo  River,  Mississippi:  Continuing  improvomont,  s}!25,000,  of  which 
$5,000,  or  so  much  as  may  be  necessary,  shrill  ho  used  in  making  a  survey  of  the  Yazoo 
River  from  the  bridge  of  tlie  Lonisxilic,  New  OWcans  and  Texas  Railway  to  its 
moutli,  for  the  purpose  of  determining  in  what  manner  tlie  mouth  of  the  river  cafi 
be  so  improvetl  as  to  freely  permit  the  pjissage  through  the  samc^,  at  all  seasons  of 
the  year,  of  Tcssels  engaged  in  the  navigation  of  the  river;  and  said  survey  shall 
also  include  an  investigation  into  the  foasiliility  and  advantages  of  making  a  new 
mouth  or  outlet  for  said  river,  by  way  of  Chickasaw  Bayou,  or  otherwise,  together 
with  an  estimate  of  the  cost  of  the  same. 

The  following  maps*  are  submitted  with  this  report:  Title  sheet:  index  chart, 
scale  1-40(KX);  six  sheets  of  the  survey,  scale  1-10()()();  t.en  tracings  of  profiles  and 
sections,  various  scales ;  one  sheet  showing  changes  at  the  mouth  of  Yazoo  River, 
scale  1-6000;  and  one  map  of  the  Yazoo  drainage  basin,  scale  1-81<)800,  to  be  reduced 
to  1-400000.  Attention  is  invited  to  the  large  sheets,  which  show  the  latest  methods 
of  mapping,  in  which  the  work  of  the  draftsman  is  supplemented  by  the  use  of  the 
mechanical  processes  developed  luider  (-apt.  Leach's  ideas  by  Assistant  Kugineer  Ork- 
erson.  The  methods  are  described  in  Reports  of  the  Chief  of  Engineers,  1884,  page 
2443 ;  and  1885,  pages  2574  and  2898. 

As  there  were  three  surveys  of  great  importance  in  this  district  ordered  by  the  same 
act,  it  was  decided  to  organize  the  parties  at  Vicksburg  and  begin  with  the  Yazoo 
River  survey,  both  in  order  to  get  the  best  men  for  tlie  high-graile  work  required, 
and  also  to  accomplish  as  much  of  tlie  work  as  possible  before  the  Mississippi  River 
should  rise  too  high.  The  party  was  mmlo  up  as  soon  as  practicable  after  the  ap- 
proval of  the  project  required  by  law,  .ind  put  into  the  field  under  Assistant  Engi- 
neer IT.  M.  Marshall,  who  was  familiar  witli  the  country  to  be  examined,  having 
been  employed  upon  a  survey  of  part  of  the  district,  undertaken  in  1877  under  Maj. 
T.  G.  Dabney.  Work  was  continued  until  high  water  compelled  suspension  of  oper- 
ations, December  6,  1890,  when  the  party  was  transferred  to  the  surveys  of  Rod 
River  and  Cypress  Bayou. 

High  water  prevaileil  until  late  the  following  season,  and  it  was  not  until  August, 
1891,  that  the  Held  work  could  be  finished.  The  survey  lacks  complete  information 
upon  the  subjects  of  low- water  slopes  and  discharge,  although  a  great  decil  was 
accomplished  in  those  directions;  and  the  borings  which  were  contemplated  in  the 
estimate  and  project  bad  to  bo  omitted  for  want  of  funds.  As  these,  the  latter 
especially,  will  be  necessary  for  final  and  complete  estimates,  it  is  to  be  regretted 
that  the  full  amount  of  the  estimate,  $8,000,  was  not  panted. 

The  subject  of  improving  the  month  of  Yazoo  River  is  not  a  new  one,  and  an  esti- 
mate for  diverting  tne  river  will  be  found  in  the  report  of  a  Board  of  Engineers  upon 
the  ^'Improvement  of  the  harbor  and  Mississippi  River  at  Vicksburg,  Mississippi" 
(Report  Chief  of  Engineers,  1878,  pages  637-016).  The  cut-off  opposite  Vicksburir 
predicted  in  the  report  of  Capt.  (now  Lieut.  Col.)  Suter  took  place  in  the  spring  of 
1876,  no  work  having  been  authorized  to  prevent  the  disaster.  (Report  Chiel  of 
Engineers,  1871.)  The  citizens  of  Vicksburg,  aroused  to  the  necessity  of  active  work 
t<i  prevent  further  iignry  and  to  restore  the  city's  river  front,  employed  Maj.  Dab- 
ney, an  engineer  of  skill  and  experience,  to  make  the  preliminary  surveys,  which  are 
shown  in  the  maps  accompanying  the  report  of  the  Board;  and  it  was  due  to  this 
work,  paid  for  by  the  citizens,  that  the  project  of  fixing  Delta  Point  was  adopted. 
From  the  experience  gained  since  then  in  protecting  caving  banks,  I  think  it  safe  to 
say  that  if  the  cut-off  were  threatening  now,  instead  of  an  {accomplished  fact,  it 
could  be  prevented  at  a  reasonable  cost,  probably  not  more  than  that  estimated  by 
the  Board  for  revetment  and  dredging. 

The  estimates  for  diverting  Yazoo  River  ranged  from  $2,708,000  to  $1,780,000,  but 
I  am  unable  to  compare  them  with  those  submitted  herewith,  as  1  do  not  know  the 
dimensions  of  the  cuts  nor  the  depths  proposed.    It  has  been  commonly  thought  that 

*Not  priuted. 
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the  project  for  bringing  the  Tazoo  down  Chickasaw  Bayou  would  be  a  simple  mat- 
ter, and  various  estimates  from  $30,000  to  $500,000  have  been  published;  the  general 
notion  being  that  after  making  a  cut  from  Yazoo  into  the  bayou  the  river  would  do 
the  rest.  Unfortunately  for  the  theory,  but  luckily  for  the  people.  Congress  has 
paid  no  attention  to  this  scheme,  and  the  present  survey,  if  it  results  in  nothing 
else,  will  prevent  the  renewal  of  it.  If  Chickasaw  Bayou  drained  from  Yazoo  River 
toward  Vicksburg,  the  floods  of  Yazoo  and  Mississippi  long  since  would  have  cut 
through  to  the  lake;  but,  as  a  matter  of  fact,  the  bottomof  most  of  Chickasaw  Bayou 
and  those  of  the  adjacent  lakes  are  above  the  low  water  of  Yazoo  River. 

Tbb  index  .chart  gives,  in  a  compreheunive  view,  the  course  of  Yazoo  and  part  of 
MiHsissippi  River  as  they  were  ime  hundred  and  fifty  years  ago,  together  with  the 
l.'ikf H  and  bayous  between  these  rivers  and  Vicksburg ;  and  the  detail  sheets  give 
tlie  elevations  above  the  absolute  reference  plane  ot  the  Mississippi  River  Com- 
niirt-Hiou  and  Engineer  Department,  the  Cairo  datum,  which  is  6.36  meters  (about 
21  feet)  below  mean  Gull  level  at  Biloxi.  The  main  levels  were  run  with  great 
ac(;uracy  by  the  method  of  precision,  beginning  with  Bench  No.  215  of  the  Coast  and 
(Jeodetic  Survey  at  Delta;  and  the  triangulat  ion  depends  upon  the  permanent  points 
of  the  Coast  Survey  at  Vicksburg  and  Delta.  The  metric  system  has  been  used 
throughout,  both  for  elevations  and  distances,  and  in  calculating  quantities,  etc., 
and  the  estimates  submitted  are  made  up  from  the  cost  of  work  similarly  situated, 
the  experience  of  the  Mississippi  River  Conimissitm  being  largely  depended  upon. 

It  is  proper  here  to  express  satisfaction  with  the  w^ork  of  all  engaged  on  the  sur- 
vey, official  credit  being  given  them  by  putting  the  names  of  the  assistants  with 
their  duties  upon  the  title  sheet.  The  report  of  Assistant  Engineer  Marshall,  who 
had  direct  charge  of  the  survey  in  the  field  and  of  the  investigations  and  computa- 
tions in  the  oflSce,  is  appended  herewith,  to  which  reference  may  be  had  for  details, 
estimates,  etc. 

'Vhe  first  thing  to  be  discussed  is  ''  In  what  manner  the  mouth  of  the  river  can  bo 
so  improved  as  to  freely  permit  the  passage  through  the  same,  at  all  seasons  of  the 
year,  of  vessels  engaged  in  the  navigation  of  the  river.''  I  do  not  believe  this  can 
be  done  even  by  throwing  the  Mississippi  River  from  the  right  to  the  left  bank,  so 
as  to  wash  the  presout  mouth  away  and  cause  the  Yazoo  to  enter  once  more  upon 
the  bend  or  channel  side,  as  once  it  did  when  the  Mississippi  ran  in  the  bend  shown 
on  the  map  as  Old  River.  There  can  be  no  doubt  that  some  time  in  the  last  cen- 
tury a  cut-off  took  place,  and  that  for  some  j^ears  before  the  Mississippi  River  ran 
in  long  bends  above  and  below  the  present  site  of  Vicksburi^,  much  as  it  does  now 
above  and  below  Greenville;  and  during  that  time  Yazoo  River  entered  Mississi]>pi 
on  the  bend  in  deep  water,  where  now  it  joins  Old  River.  Old  River  and  the 
wrong  end  are  still  deep,  and  the  convex  bar  has  not  changed  except  to  tail  down 
toward  the  present  mouth  of  Yazoo  instoad  of  down  the  wrong  end  of  Old  River, 
the  former  direction  of  Mississippi's  flow.  When  a  cut-off  takes  place  the  banks 
and  lands  from  which  the  river  recedes  do  not  change  materially,  and  the  map 
shows  by  the  indentations  and  heights  the  probable  upper  limit  of  the  cut-off  of  the 
last  century. 

The  pi^position  discussed  by  Assistant  Engineer  Marshall  has  already  been  ad- 
vaiired  elsewhere,  but  it  may  be  repeated  here  with  advantage.  "Every  tributary 
to  a  silt-bearing  stream  overpoweringly  greater  in  high  water  entering  upon  the 
bar  Hide  will  be  obstructed  in  the  lower  stages,  but  will  be  open  at  all  stages  if 
entering  the  bend  or  channel  side."  In  the  course  of  improving  the  shallow  reaches 
of  Mississippi  River  large  areas  have  been  filled  intentionally  from  a  depth  of  over  20 
feet  at  low  water  to  a  height  above  ordinary  high  water,  often  in  one  flood.  Each 
high  water  th«  Mississippi  does  similar  work  unaided  at  the  present  mouth  of  Yazoo, 
which  only  becomes  clear  when  the  great  river  remains  low  long  enough  for  the 
Yazoo  to  cut  its  low-water  channel.  With  8  feet  on  the  gauge  I  have  grounded  on 
this  bar  with  a  boat  drawing  only  30  inches,  although  the  current  out  was  so  strong 
that  the  usual  Vicksburg  boats  could  not  enter  the  river  except  by  the  aid  of  lines 
and  steam  capstans.  The  bottom  is  not  hard  but  a  shifting  quicksand,  whi'jh  would 
not  hold  either  mattress  or  piling.  Four  years  ago  I  experimented  in  a  small  way 
in  trying  to  build  a  jetty  at  the  mouth  of  Yazoo  River,  but  the  piling  washed  away 
almost  as  fast  as  put  in ;  and  the  overseer  having  carelessly  let  the  hammer  fall  out 
of  the  leads,  it  went  down  through  the  sand  so  fast  that  it  could  not  be  followeil 
with  a  long  pike  pole.  Steamboat  men  have  told  me  of  similar  experiences  when 
they  lost  freight  overboard  at  the  bar. 

Capt.  Eads  made  a  sketch  some  years  ago  for  a  dike  from  Delta  Point,  to  force 
Mississippi  River  back  to  the  Vicksburg  front,  which  was  published  in  a  report  on 
Vicksburg  Harbor,  and  a  project  was  submitted  to  the  Commission  to  build  dikes 
in  the  beiid  above  to  accomplish  the  same  result,  but  neither  plan  was  submitted  to 
Congress.  Even  if  dikes  or  jetties  could  be  built  to  lead  Yazoo  River  out  to  deep 
water  they  would  be  objectionable  on  other  grounds  than  their  enormous  cost;  for 
as  they  would  have  to  be  built  to  a  high  stage  they  would  act  like  wing  daiiis  and 
throw  an  excessive  volume  of  water  against  the  opposite  bank,  endangering  the  re- 
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Vetment  there,  and  in  fact  the  stability  of  the  whole  of  Delta  Point;  and  if  that 
should  yield  the  river  would  cut  through  and  rejoin  in  the  bends  below.  Again, 
the  furiher  Yazoo  River  should  be  extended  downstream  the  less  its  power  would 
be  to  keep  the  bar  away  from  the  entrance  to  the  jetties.  It  seems  needless  to  say 
more  upon  this  subject,  except  to  add  that  nearly  as  much  work  would  be  required 
within  the  Yazoo  from  the  point  where  the  jetties  began  to  prevent  the  reappear- 
ance of  the  bar  above. 

As  the  mouth  can  not  be  improved  it  becomes  necessary  to  consider  the  (Object  of 
'^  making  a  new  mouth  or  outlet  by  way  of  Chickasaw  Bayou  or  otherwise.^'  The 
lines  through  Chickasaw  Bayou  and  Thompson  Lake  and  through  the  lakes  between 
the  wrong  end  of  Old  River  and  Lake  Centennial  have  been  examined  with 
special  care,  and  profiles  and  frequent  sections  made,  together  with  discharge  meas- 
urements of  Yazoo  River  at  diiterent  stages,  and  a  calculation  of  the  velocities 
through  the  several  routes.  The  objections  to  Chickasaw  Bayou  or  Lake  Thompson 
routes  are  the  shortening  of  Yazoo  River,  which  would  cause  injurious  changes  of 
slope ;  the  cost  of  lifting  an  enormous  quantity  of  earth  from  the  excavation  and 
depositing  it  at  safe  distances  from  the  out ;  the  fact  that  dredging  would  not  be 
possible  except  for  a  small  part  of  the  work,  and  the  great  amount  of  expensive 
cultivated  land  that  would  be  needed  for  the  right  of  way.    With  these  rout^es  it  is 

Srobable  that  a  high  dam  wonld  be  required  to  shut  off  backwater  from  Mississippi 
iver,  and  this  might  exclude  many  valuable  plantations  below,  which  now  have  iree 
access  to  Yazoo  River. 

It  is  not  likely  that  an  engineer  could  predict  with  any  degree  of  confidence  the 
probable  final  section  and  velocities  by  these  routes,  while  on  the  other  hand  it 
seems  almost  certain  that  the  velocities  wonld  be  so  destructive  as  to  tear  the  canaj 
banks  right  and  left,  until  a  tortuous  stream  had  formed  with  slope  and  discharge 
approximating  the  present  regimen  of  the  stream. 

But  if  we  tSke  Yazoo  at  its  former  month  on  Old  River  and  turn  it  through  the 
deep  water  in  the  wrong  end  of  Old  River,  thence  cut  across  the  lowlands  between 
Long  and  Barnett  lakes  to  Lake  Centennial,  Yazoo  River  may  be  brought  around 
the  head  of  De  Soto  Island  down  VicksbnrjBf  Front  without  dangerous  shortening  or 
serious  disturbance  of  slope,  and  enter  Mississippi  on  the  bend  or  channel  side  in 
permanent  deep  water  at  Kleinston.  This  line  oners  no  difficulties  either  in  laying 
out  or  prosecuting  the  work,  as  the  sections  may  be  arranged  to  permit  continuous 
dredging  according  to  the  stage  of  water,  work  being  done  on  the  land  cutting  in 
high,  and  in  the  lake  or  river  at  lower,  stages.  The  land  is  much  lower  than  alofug 
Cliickasaw  Bayou,  and  not  much  of  it  is  under  cultivation,  so  that  a  less  amount 
would  be  needed  for  the  right  of  way,  and  the  cost  per  acre  be  far  less.  The  entire 
right  of  way  would  have  to  be  cleared  and  about  one-third  of  it  grubbed ;  then  a 
preliminary  cut  to  a  certain  grade  could  bo  made  by  the  most  convenient  means,  so 
that  at  a  stage  of  say  30  feet  dredges  could  be  worked  in  the  cut,  at  lower  stages 
on  the  bank  ends  and  at  the  lowest  in  the  lake  and  Old  River. 

To  make  the  improvement  in  the  shortest  time  the  fall  amount  should  be  appro- 
priated and  the  work  given  out  under  contract  to  be  pushed  night  and  day.  The 
estimates  for  this  route  have  been  made  with  this  view,  and  include  electric-light 
plant,  telephone  lines,  various  means  of  transportation  for  frequent  inspections,  con- 
struction of  plant,  hire  of  assistants,  inspectors,  and  laborers  to  super\'ise  the  work 
and  to  build  mattresses,  dikes,  etc.  The  work  should  be  laid  out  from  the  first  on 
the  basis  of  2  meters  (say  6^  feet)  below  the  zero  of  the  Kleinston  gauge.  Mississippi 
River  often  falls  below  zero,  and  within  two  or  three  years  has  reached  a  stage  of 
minus  3.90  feet ;  so  that  the  depth  in  the  cut  should  always  be  enough  for  boats  that 
can  navigate  Yazoo  River  in  low  water.  It  is  also  essential  to  the  safety  of  the 
canal  that  the  bottom  should  be  below  the  possible  lowest  water  in  Yazoo,  which 
will  require  a  cut  not  less  than  30  meters  (M,y  100  feet)  wide,  with  side  slopes  not 
steeper  than  1  upon  2;  unless  it  should  be  thought  better  to  out  full  width  for  equal 
areas,  without  regard  to  side  slopes.  The  greater  part  of  the  material  must  be  put 
in  Lake  Centennial  below  the  head  of  De  Soto  Island,  to  make  a  solid  filling  for  the 
new  right  bank  across  the  lake,  which  may  be  revetted  if  necessary.  The  west  pass 
must  be  closed  and  filled  to  ordinary  high  water. 

On  the  land  cut  small  levees  on  each  side  at  the  limits  of  the  right  of  way,  and 
again  at  the  edges  of  the  berme  banks,  must  be  built  for  footings  for  the  deposit  of 
about  one-third  or  more  of  the  material  to  raise  the  low  lands  to  grade  and  prevent 
dissipation  of  Yazoo  into  the  swamp  below,  and  thence  across  to  the  lake  and  Mis- 
sissippi River.  A  levee  from  the  head  of  Old  River  will  be  required  to  join  the 
levees  and  embankment  on  the  left  bank  of  the  land  cut,  oairied  above  the  highest 
floods. 

Incidentally  this  work  would  benefit  the  whole  valley  by  extending  its  levee  pro- 
tection downstream. 

As  Yazoo  River  fills  in  the  lower  section  and  scours  as  the  rivers  fall,  it  would  con- 
tinue to  fill  but  cease  to  scour  after  the  new  mouth  was  opened,  so  that  it  is  very 
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probable  no  dam  would  bo  needed  below  the  turn  at  the  bea<l  of  Old  River ;  aud  with 
that  view  the  work  of  building  the  dara  is  put  last,  with  the  expectation  of  omitting 
it  altogether. 

Attention  in  invited  to  the  facts  shown  in  Table  4  of  Assistant  Engineer  Marshairs 
report,  in  whirh  it  will  be  noted  that  the  mean  height  of  high  waters  for  seven  years 
wince  the  h»vee  systoiu  has  b«'en  restored  is  the  same  as  the  mean  for  the  preceding 
Rev«'n  years,  whih*  tbo  mean  duration  <if  tlootls  appears  to  be  less.  Attention  is  also 
invited  to  the  hydroji^raidi  of  higli- water  slo]»es  from  the  railway  bridge  to  the  Vicks- 
burg  gauge,  which  shows  the  reduction  in  the  height  of  high  water  in  Yazoo  River 
with  greater  gauge  readings  at  Vicksburg  since  the  levees  on  the  Yazoo  Front  have 
been  comideted. 

In  reviewing  recotnuiendations  for  the  work,  it  must  be  remembered  that  the  Yazoo 
Basin  comprises  a  number  of  rivers  tliat  drain  a  rich  country  reclaimed  from  over- 
flow by  thi'  work  of  the  Mississippi  River  Commission^  th6  district  levee  boards, 
and  the  Louisville,  New  Orleans  anil  Texas  Jiailway  Company,  and  that  these  riven*, 
affording  a  navigation  of  over  800  miles,  are  Idocked  in  low  water  by  the  bar  at  the 
mouth.  The  iieople  ()f  tlie  valley,  as  well  as  the  people  of  Vicksburg,  are  deeply  in- 
terested in  uuiiutainiug  the  navigation  of  these  rivers  as  a  reasonable  check  upon 
the  railways  that  arc  extending  in  all  directions,  while  on  the  other  hand  those  in- 
terested in  railways  should  desire  increased  facilities  of  navigation  to  hasteu  the 
development  and  settling  of  the  country,  which  is  large  and  rich  enoagb  to  afford 
good  returns  to  all. 

The  c'stiraate^  pres4»ntcd  in  Assistant  Engineer  Marshall's  report  are  made  with 
care,  but  those  lor  the  Cliickasuw  Ihiyou  and  Thompson  Lake  route  are  too  low,  in 
my  opinion.  Hut  a  small  amount  can  be  taken  out  by  dredging,  and  it  wonld  bo 
hardly  possible  to  make  a  preliminary  cut  into  which  the  dredges  could  be  put  at 
the  higher  stages,  as  proposed  on  the  Old  River  route,  so  that  it  would  l»e  necessary 
to  estimate  as  for  a  deej)  railroad  cutting  over  the  greater  part  of  these  lines.  What 
delays  might  be  euconntered  by  Hooilsor  from  sipe  water  are  matters  of  speculation, 
but  it  is  certain  the  difliculties  would  !)e  enormous.  I  should  put  the  excavation  by 
either  Chickasaw  Bayou  or  l'homi)8on  Lake  as  not  less  than  50  cents  the  cubic  me- 
ter, and  allow  a  largo  margin  for  contingencies,  demurrage,  etc. 

The  following  table,  given  in  miles  fVir  convenience,  shows  the  changes  in  dis- 
tance along  the  several  routes,  the  actual  shortening  by  the  proposed  rout^  being 
about  5  miles.  As  observations  for  .some  yeara  have  shown  that  the  lake  surface 
varies  but  slightly  from  that  at  Kleinstou,  being  lower  on  a  rising  and  higher  on  a 
falling  river,  the  changti  in  slope  by  the  new  route  would  bo  taken  np  in  part  by 
raising  the  lake  surface  from  the  mouth  of  the  cut  to  Kleinston  and  the  rest  dis- 
tributed back  to  some  point  above  the  railway  bridge. 


Place. 


Railway  bridge 

Hesul  «'f  Thompson  Lalto.. 
llojwl  of  Chi<-Kasa\v  IJayoti 
Old  mouth  of  Vazoo  Hiver. 
Lower  end  of  Old  liivcr  . . . 
I'rc'Hcnt  mouth  of  Va'-oo. . . 
I^iii  1  way  brid «{e 


To  Kleinston 
by  river. 


22.7 
18.9 
IS.  6 
14.2 
16.8 
4.4 


To  Kleinston 
by  new  route. 


9.6 
9.1 
9.2 
C.5 


17.7 


ESTIMATES. 

1.  Cost  of  right  of  way,  500  acres,  more  or  less,  clearing,  grulibing,  etc.. .       $75, 000 

2.  Ofliee  expenses,  resident  and   divisitm  encrineerf*,  Chief  of  Engineers, 

adverti.siug  and  printing 13,  500 

3.  Field  engineering,  surveys,  giiuges,  reports,  maps,  etc 19, 250 

4.  Inspect(u*s,  overseers,  etc 40, 000 

5.  Kleetric  light  and  teh^phone  lines 20,  690 

6.  Plant,  levees,  mattresses,  revetment,  dikes  aud  dams 231, 560 

7.  Excavating  4,500,000  cubic  metres 1, 100, 000 

Total 1,500,000 

Time  re(iuired  three  years. 

If  Congress  should  approve  the  project  there  should  be  given  for  immediate  exami- 
nation of  the  Dill  River  route  the  sum  of  Jj^G.OOO,  to  be  applied  to  borings  cm  the  land> 
cut,  gauges  at  the  uiouth  of  Yazoo  River,  both  in  Mississip]>i  River  and  in  the  Yazoo, 
anil  other  gauges  at  proper  intervals  from  the  head  of  Old  River  as  far  up  as  the  Big 
Sunflower,  in  order  to  obtain  more  accurate  information  about  slopes  and  discharge, 
ftnd  to  make  close  estimates  of  the  proper  section  to  bo  given  the  canal,  and  tUo 
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amount  of  excavatiou  in  the  ilifferont  sections.  The  borings  arc  especially  important 
to  pr«ivent  misunderstandings  in  regard  to  the  nature  of  the  material  probably  to  be 
met  in  the  land  cut. 

1  am  c<mUdeut,  however,  that  the  project  is  feasible  and  that  the  work  can  be  done 
within  the  sum  I  have  estimated  to  give  a  new  outlet  to  the  Yazoo  syHt<»m  which 
shall  be  navigable  at  all  seasons  of  the  year  and  make  Vicksburg  again  a  river  city. 
Very  respectfully,  your  obedient  servant, 

J.  H.  WiLLARD, 

Captain,  Corps  of  Enyineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  V,  S.  A. 

RErORT  OF   MR.    H.   M.   MARSHALL,    ASSISTANT  RNOINRER. 

Vicksburg,  Miss.,  January  g8, 189M. 

Captain  :  I  have  the  honor  to  report  on  the  survey  of  Lower  Yazoo  River  from 
Anthony's  Ferry  to  the  mouth,  made  in  1890  and  1891. 

The  act  under  which  the  survey  was  made  only  passed  Congress  late  in  Septem- 
ber, 1890,  and  by  the  time  a  party  could  be  got  together  and  the  snag-  boat  Florence 
brought  from  Shreveport  to  be  used  for  quarters  only  two  days  of  October  remained 
unexpired.  The  party  consisted  of  1  assistant  engineer  in  charge  of  survey,  1  as- 
sistant engineer  on  tri angulation,  1  assistant  engineer  on  precise  levels,  1  drafts- 
man, 2  topographers,  1  wye  leveler,  1  observer,  1  sounder,  3  recorders,  21  laborers, 
with  boat's  crew  of  pilot,  engineer,  fireman^  steward,  2  cooks,  and  2  waiters. 

Triangulation  wasprojeotod  from  Mississippi  Kiver  Commission  triangulation  side 
'*  Coast  Survey  Northeast  B*ase,  Delta,"  to  "  Fort,  Vicksburg,"  and  carried  with  one 
side  on  the  hill  tops  to  Chickasaw  Bayou  and  along  the  bayou  to  the  mouth  at  Yazoo 
Kiver,  thence  one  branch  of  the  system  was  titken  up  the  river  to  the  railway  bridge 
at  Anthony's  Ferry  and  one  branch  down  the  river  to  the  Mississippi  River.  The 
system  waa  not  closed  on  Mississippi  River  Commission  system,  as  none  of  their  sta- 
tions in  that  neighborhood  could  be  found.  The  results  are  given  in  Table  1  here- 
with. 

Table  1. — Tabulated  results  of  tertiary  triangulation  of  Yazoo  River  survey  from  Kleins-^ 

ton  to  Louisville,  New  Orleans  and  Texas  Railway  bridge, 

[Assistant  Engineer  T.  C.  Thomas,  chief  of  party;  F.  Y.  Parker,  observer;  Charles 

H.  Schermerhorn,  leveler.] 

[Note. — Triangulation  stations  are  marked  by  pieces  of  vitriAed  sewer  pipe  set  in 
the  ground  and  filled  with  cement;  a  nail  is  set  for  center.] 

[Note. — Elevations  are  referred  to  the  Cairo  datum,  and  each  elevation  applies  to  the 

first  of  the  A's  standing  opposite.] 


Side. 


Fort— NE.  ba«e 
NKhase— l... 

1— Fort 

Fort-2 

2-1 

2-4 

4—1 

1—3 

a— 4 

6—3 

0-4 

4—6 

ft-5 

5-S 

6—8 

6-7 

7—8 

8— 8a 

7— 8a 

7-9 

8a^9 

8a— 10 

0—10 

ft-11 


Distance. 

Azimtith. 

O      1 

Meiers. 

2,946.7 

75  08 

2,763.4 

223  07 

1.584.8 

322  45 

1.316.6 

203  07 

1, 477. 3 

91  58 

2,  UI2. 1 

20-1  17 

3. 073. 7 

50  41 

2, 237. 1 

172  18 

2.691.2 

275  45 

4, 587. 3 

61  55 

2, 788. 0 

29  26 

3, 079. 6 

175  01 

1, 755. 3 

111  23 

2,291.3 

259  31 

1, 224.  7 

210  20 

2,106.0 

152  15 

1,  WO.  2 

297  52 

2, 373.  9 

155  U 

1,452.3 

206  22 

1, 925. 2 

108  10 

1,191.8 

119  18 

1,  025. 2 

189  17 

1, 278. 7 

250  25 

1,044.3 

178  22 

Eleva- 
tion. 


Metera, 
34.50 

114. 98 
24.41 

33.08 


33.80 
113.  OG 


34.34 
34.49 


Side. 


Triangnlntion  syHtom  divides  lirrc;  oito  braucli 
gooa  up  and  the  other  down  the  river. 


UP  KIVER. 


10-11. 
10—13. 
11—13. 
10-14. 
13—14. 
14-10. 
16-13. 
13  15. 
l.-j  -16. 
16-17. 
17—15. 
15—18. 
18—17. 
17-10. 
18—19. 
18—20. 
20-10. 
20-21. 
19  -lil. 
20—22. 
22-21 . 
21—23. 

'»•!        '» 

22—24. 
24—23. 


Distance. 

Azimuth. 

Melcra. 

o    / 

1, 37s).  2 

116  29 

1, 338. 1 

175  39 

1,341.8 

237  36 

1, 289. 0 

232  03 

1, 242. 2 

295  50 

1,219.3 

168  24 

1,090.0 

53  12 

1, 577. 2 

191  00 

1,002.2 

327  26 

1,909.9 

185  08 

1,251.2 

36  25 

1, 137. 1 

255  00 

7JW.4 

153  29 

8:n.5 

264  27 

922. 9 

210  45 

1,  382. 5 

244  38 

802. 8 

104  29 

836. 3 

198  27 

1,198.6 

240  22 

1,  :i85. 8 

231  55 

828.4 

85  45 

1, 438. 4 

2'2  '2M 

Mr.3.2 

3'i7  20 

1, 077. 2 

241  45 

1, 190. 5 

1-^2  38  1 

Eleva- 
tion. 


Met^rt. 
35.44 

35.40 

36.52 
34.60 
33.06 

35.28 

33.84 

33.03 


32.93 

86.43 

33.38 
36. 72 
8 }.  59 

:j6.99 
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Table  1. — Tabulated  results  of  tertiary  triangulatian  of  Yazoo  River  survey,  etc, — Cont'd. 


Side. 


DOWN  BIVEB. 

10—12 

11—12 

12—26 

26—11 

11—25 

26—25 

25—27 

26—27 

26—28 

28—27 

27—29 

28—29 

28-30 

2*-30 

2»-31 

80—31 

30—32 

32—81 

32—34 

34—31 


DiBtanoe. 

AEimuth. 

Meters. 

o    / 

2.219.5 

150  27 

1, 322. 9 

186  03 

1.383.4 

51  54 

1, 055. 5 

295  57 

1,6:38.7 

73  13 

1,122.0 

33  32 

1, 016. 0 

119  15 

1,568.9 

73  45 

1,594.7 

114  58 

1, 113. 7 

3  07 

1, 166. 7 

99  01 

1, 527. 9 

52  32 

2,205.6 

87  05 

1,283.6 

129  32 

2,016.5 

67  56 

1, 803. 4 

29  10 

2, 529. 3 

106  12 

2,757.3 

325  48 

1, 661. 1 

38  461 

2, 771. 2 

290  49 

E  eva- 
tion. 


Meten. 


35.29 
35.19 


33.28 


35.27 
33.18 


34.13 
27.91 
83.19 
32.90 


Side. 


DOWN  RTVKB— cont'd. 

31— sn 

34.-W 

34—35 

33— 3r. 

36— 3:f 

36—3:. 

36-37 

35-37 

38-35 

38—37 

37— 3J^ 

38— 3« 

38--t0 

39—40 

39—41 

41—40 

40—42 , 

42-41 

42—43 

41—43 


Sistanoe. 

Azimuth. 

Meters. 

o    / 

1,678.0 

78  34 

1,621.7 

324  20 

2, 775. 8 

358  15 

1,692.1 

30  34 

1,963.2 

244  12 

1,088.6 

303  35 

2,095.6 

357  24 

1,  697. 8 

28  3? 

1,704.3 

240  55 

948.1 

314  22 

1,189.3 

35  35 

1,630.1 

00  30 

2,908.3 

33  43 

1,784.0 

63  45 

1,486.8 

18  50 

1,  279. 3 

118  54 

2, 415. 0 

352  22 

1,946.8 

204  14 

2, 141. 2 

293  01 

2,863.1 

335  50 

Eleva- 
tion. 


Meters. 
33.61 


33.88 


34.95 

28.50 

34.08 


34.87 
30.94 


Precise  levels  were  rnn  from  Mississippi  River  Comuiission  stone  ^^  at  Kloiuston, 
wliich  had  been  previously  connected  under  your  direction  with  Coast  and  Geodetic 
Survey  bench  mark  215  at  Delta,  La.,  along  the  Louisville",  New  Orleans  and  Texa« 
Railway  to  its  crossing  on  Yazoo  River  30  Kilometers  above  the  mouth.  A  branch 
line  was  also  run  along  the  public  road  from  near  the  National  Cemetery  to  Belle 
Isle  plantation  on  Yazoo  River,  about  19  kilometers  above  the  mouth.  Results  are 
given  in  table  2. 

Tabus  2. — Tabulated  results  of  precise  level  work  from  Kleinston  to  the  Louisville,  New 

Orleans  and  Texas  Railway  Bridge,  1890. 

[Assistant  Engineer  K.  S.  Buck,  Jr.,  chief  of  party.] 

INSTRUMENTAL  CONSTANTS. 
Table  A. 


Eorn  level. 

Pivot  cornM-tion 
for  diHtain'o 
of  1  meter, 

Date  of 
determination. 

M.Il.C.No.2... 

MiWmeter. 
-0. 002 

Oct.  22, 23, 1890. 

Table  B. 


Bubble  tube. 

Value  of  one 

diviHlon  distance 

of  1  niet«r. 

D»t<*  of 
determination. 

No.2 

MiUimeter. 
0.0153 

Oct.  22, 23, 1890. 

Table  O. 


Rod. 

Length  of  1 
meter  on  rod. 

Comparative 
leugt  hs  of  spurs. 

IT 

Millimeters. 

*  999. 880 

♦  099. 890 

Equal. 

IV 

*  Kean  of  Lake  Survey  and  MissiBsippi  River  Commission  deteiminationB.    See  H.  R.  C.  Report 

1881,  p.  51. 


\ 
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Tabulated  results. 

KLEnrSTON  TO  LOUISVILLE,  NEW  ORLEANS,  AND  TEXAS  RAILWAY  BRIDGE. 

[ObBerver  R.  S.  Buck,  jr.] 


B««nrb  mark. 

(H.  R.  C.  Stone  line  point  >f '.    Ekva- 

tion  33. 0132  uieterH,  Cairo  datum.) 


T.  B.  M.  1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 


DLitance — 


Between 
bfnch 
niarka. 


KUm. 


1.5 
L8 
1.7 
1.0 
L6 
L7 
1.5 
L9 
L7 
1.7 
1.8 
1.8 


From 
Kleinston. 


KUot. 

1.5 

3.3 

5.0 

6.0 

7.8 

9.5 

11.0 

12.0 

14.6 

16.3 

18.1 

19.9 


DiflVreiu'e  of  elevation,  not  cor- 
re('te<l  for  rod  length. 


North. 


Meter*. 
+2.9887 
+1.3797 
+0. 1259 
-0. 7572 
—0. 8a59 
+0.6558 
-0.3788 
+1. 1095 
+2. 9122 
—3. 2550 
+0.6647 
-L6296 


South. 


Meters. 
+2.9924 
+1.3838 
+0.1211 
-0.7546 
—0.8011 
+0.6545 
-0.3830 
+1. 1073 
+2.9061 
—3.2489 
+  0.6661 
-L6309 


Mean. 


Meters. 
+2.9905 
+1.3817 
+0. 1235 
-0. 7550 
--0. 8035 
+0.6551 
—0.3809 
+1. 1084 
+2.9002 
-3.2519 
+0.6654 
-L  6303 


PROM  TEMPORARY  BENCH  MARK  4  TO  BELLE  ISLE  ON  YAZOO  RIVER. 


T.  B.  M.  4 

ia 
Ab 

ie 
id 
Ae 


—3. 5232 
-0.1749 
+0. 5236 
-0.  0852 
+2. 1445 


—3.  5187 

-3.6200 

-0. 1735 

-0. 1742 

+  0.5256 

+0. 5246 

-0.08(M 

-4).  0858 

+2. 1459 

+2. 1452 

DESCRirnONS  AND  ELEVATIONS  OF  PRKCI8E  BENCH  MARKS   FROM  KLEINSTON  TO  THE 
LOUISVILLE,   NEW  ORLEANS  AND  TEXAS  RAILWAY   BRIDGE. 

[Note. — ^AIl  bench-mark  monnmentA,  when  not  otherwise  describecl,  consist  of 

U.  8. 
pieces  of  limestone  46  centimeters  square  and  15  centimeters  thick,  marked    O     with 

B.  M. 
spherioal-headed  copper  holts  leaded  in  npper  faces,  and  hnried  1.2  meters  nnder- 
gronnd,  access  being  given  through  12- centimeter  iron  pipes  set  on  top.    Each  pipe 
has  a  cast-iron  cover,  fastened  by  a  horizontal  bolt  through  cap  and  pipe.    The  cap 

U.  S.  E. 
has  a  small  boss  and  the  letters       O       raised  on  top. 

B.  M. 

Elevations  are  expressed  in  meters  above  the  Cairo  datnm  and  apply  to  the  top  of 
the  bolt  in  the  underground  stone.  Elevation  of  boss  of  pipe  can  be  found  in  any 
case  by  adding  1.2<1  meters  to  elevation  of  copper  bolt.] 

M.  K.  C.  Stone  Line  Point  ^^:  Stoue  at  Kleinston  110  meters  from  river  bank,  90 
meters  east  of  sawmill,  56  meters  east  of  narrow-gauge  railroad.  60  meters  north  of 
railroad  running  down  to  cotton  sheds  on  river  bank,  and  on  a  line  of  broken  levee 
extending  back  to  high  ground.  It  is  1,565  meters  above  oilmill  and  I^ITS  meters  be- 
low compress.    Elevation,  33.0132. 

P.  B.  M.  1 :  Is  cross  cut  in  stone  on  east  side  of  National  Cemetery  gate,  Vicks- 
burg,  Miss.,  placed  to  hold  the  gate  when  open.    Elevation,  37.508. 

P.  B.  M.  2 :  Is  on  east  side  of  public  road,  about  3  kilometers  above  Vicksburg,  by 
W.  H.  Hnndermark's  store,  2'6  meters  from  northwest  corner  of  yard,  16.4  meters 
from  southwest  comer  of  yard,  and  31.92  meters  from  center  of  Louisville,  New  Or- 
leans and  Texas  Kailway  track  on  approximate  perpendicular  to  same.  Elevation, 
35.580. 

P.  B.  M.  3:  Is  top  of  head  of  large  spike  driven  in  north  side  of  brick  smokestack 
of  gin  on  Blakely  plantation  about  5  centimeters  from  the  ground.  Elevation, 
39.910. 

P.  B.  M.  4 :  Is  in  northeast  comer  of  cabin  jrard  on  left  bank  of  Yazoo  Kiver  about 
130  meters  southwest  of  south  end  of  Louisville,  New  Orleans  and  Texas  Hallway 
bridge,  and  20  meters  from  top  of  river  bank.    Elevation,  34.853. 
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P.  B.  M.  5:  Is  cross  ont  and  marked  ''U.  8.  B.  M/'  on  capstone  of  sontli  end  pier 
on  west  side  of  Louisville,  New  Orleans  and  Texas  Railway  bridge.  Elevation, 
38.276. 

P.  B.  M.  6 :  Is  on  left  l^ank  of  Tazoo  River,  almost  opposite  month  of  Steele  Bayou, 
in  northeast  comer  of  E.  C.  Cordwent's  yard.  Belle  Isle  plantation:  Elevation, 
34.536. 

Wye  levels  were  rnn  to  connect  high- water  marks,  triangnlation  stations,  water 
surfaces,  and  sauces  with  the  precise  levels.  Stadia  lines,  with  elevations,  were 
run  along  the  oauks  of  all  lakes  and  bayous,  and  to  develop  the  character  of  the 
country  between  Lake  Centennial  and  Yazoo  River  as  well  as  along  the  banks  of 
the  river  itself.  Soundings  were  taken  in  the  river  on  cross-sections  about  400 
meters  apart,  with  sonndiugs  in  the  channel  line  between.  The  sections  were  locateil 
by  stadia  and  the  soundings  by  time  intervals  in  crossing.  Gauges  were  set  at  the 
head  of  Lake  Centennial,  and  on  Yazoo  River  at  the  railway  bridge,  Chickasaw 
Bayou,  at  the  old  mouth  of  Yazoo  River,  and  at  the  present  mouth,  Tney  were  set 
with  zeros  at  Cairo  datum  to  read  the  elevation  of  the  water,  but  on  account  of  the 
rise  in  the  river  above  their  tops,  no  record  was  obtained  during  progress  of  the  sur- 
vey. Because  of  this  high  stage  of  the  river,  when  the  work  reached  the  month 
shore  lines  and  soundings  there  were  deferred  until  September,  1891,  when  a  party 
of  topographers  and  a  leveler  went  to  the  mouth  and  supplied  the  omission,  while 
the  United  States  engineer  gauge  at  Kleinston  read  3  meters  (about  10  feet). 
Gauge  readings  were  obtained  at  the  time  at  the  railway  bridge  and  at  the  month  of 
Chickasaw  Bayou.    All  water-surface  elevations  obtained  are  given  in  Table  3. 

Table  3. — Water-surface  elevations  in  metere, 

HIGH  WATEB. 


Date. 


Date. 


Vicksburg 
gauge. 


^,1867 

May  2, 1874 

May  8, 1877 

Nuyember  20.  1882 
November  25,  1884 

April  25, 1890 

April  24, 1891 


35.06 
34.06 
32.81 
34.98 
35.06 
85.06 
34.76 


Ijouisville, 
New  Or- 
leans and 

Texas 
Railway. 


36.34 
35.34 


36.56 
86.26 
35.96 
35.91 


Hebron's 
home. 


36.17 
36.87 
35.69 


Long 
Lake. 


35.90 
34.95 
83.96 


Month 

ot  Steele 

Bayon. 


Month 

of  Yazoo 

River. 


35.41 


35.70 


35.53 


LOW  WATKR. 

November  17.  1801 

19.47 
20.74 
20.00 

21.93 
22.70 
22.83 

j 

November  27,  1801 

t 

November  28, 1891 

1 

Water  surface  duHng  survey. 

November  10, 1890 
November  13, 1800 
November  17. 1890 
November  19,1890 
November  2-1, 1890 
November  25. 1890 
December  4, 1890.. 
December  8, 189U.. 
December  10, 1890. 


Vick«bnrg 
gauge. 


25.92 
25.74 
25. 31 
25.31 
26.56 
27.00 
27:81 
26.65 
26.98 


Louisville, 
New  Or* 
Icanfl  and 

Toxas 
Railway. 


25. 52 


Month  of 

Chickasaw 

Bayon. 


26.16 
25.90 


25.57 


Head  of 
Old  River. 


26.83 
27.24 


Month 

of  Yazoo 

River. 


28.09 
26.87 
26.31 
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Water  aurface  by  gauge  readings. 


Date. 


Aagast  25, 1891 

Auinwt  26, 1891 

Augilit  27, 1891 

Anguat  28, 1891 

Auffaat  29, 1891 

August  SO,  1891 

A  ogust  31, 1891 # 

Sej^mber  1, 1891 

September  2, 1891 

September  3, 1891 

September  4, 1891 

September  5, 1891 

September  13, 1891 

September  14, 1891 

September  15, 1891 

September  16, 1891 

September  17, 1891 

September  18, 1891 


Yioksburg. 


24.06 
24.20 
24.44 
24.82 
25.07 
25.34 
25.44 
25.43 
25.36 
25.25 
25.05 
24.81 
23.77 
23.61 
23.39 
23.21 
23.00 
22.81 


Lonlnville, 
New  Or- 
leans and 
Texas 
bridge. 


24. 
21. 
24. 
25. 
25. 
25. 
25. 
25. 
25. 
25. 
25. 
25. 
24. 
23. 
23. 
23. 
23. 
23. 


86 
80 
87 
05 
34 
57 
69 
69 
60 
47 
27 
05 
00 
85 
68 
52 
34 
18 


Month  of 

Chickasaw 

Bayou. 


24.81 
24.79 
24.85 
25.05 
25.38 
25.57 
25.60 
25.69 
25.60 
25.47 
25.28 
25.05 


Mouth  of 
Old  Kiver. 


23.64 
23.46 


Table  4  shows  comparative  height  and  duration  of  high  water  on  Vicksbnrg  gange 
for  seven  years  before  and  after  tlie  completion  of  levees  on  the  Mississippi  River. 


Table  4. 


Tears. 


1878 

1879 

1880 

1881 

1882 

1883 

1884 

Mean 


Extreme 
high  water. 


82.62 
82.17 
33.32 
32.86 
34.99 
83.47 
35.06 


Number  of  |  Number  of 
da]^  above ,  days  i^ve 


29.27,  Cairo 
datum. 


33.49 


US 
88 

154 
149 
215 
162 
177 


161.4 


32.32,  Cairo 
datum. 


88 
0 

78 

93 
183 

88 
109 


82.7 


[Leveee  in  Misslsaippi  continuous.] 


1886 

1886 

1887 

1888 

1889 

1890 

1891 

Mean 


83.03 
33.50 
83.75 
83.65 
80.61 
35.06 
84.76 


33.49 


53 

100 

93 

76 

57 

160 

125 


94.8 


24 
53 
60 
96 
0 
184 
87 


68.4 


As  the  appropriation  was  37^  per  cent  less  than  the  survey  was  estimated  to  cost, 
no  borings  could  be  made.  Plate  1*  gives  the  results  of  borings  made  in  1871,  by  Cap- 
tain, now  Lieutenant-ColoneL  Chas.  R.  Suter,  Corps  of  Eng:ineer8,  on  the  peninsula, 
now  Desoto  Island,  opposite  Vicksburg.  (Report  Chief  of  Engineers,  1872,  page  380.) 
High-water  marks  were  placed  and  some  discharges  approximately  meaeured  during 
the  high  water  of  1890.  Discharge  was  measured  twice  during  the  progress  of  the 
survey  by  means  of  the  current  meter.    All  results  obtainable  are  given  in  table  5. 


*  Plate  1  not  printed. 
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Six  map  sheets  to  scale  1-10000,  with  a  title  sheet,  have  been  prepared,  Tvhich 
show  all  important  features  of  the  country  below  the  railway  bridge.  One  other 
sheet  shows  shore  lines  at  the  mouth  at  four  periods.  Also  an  index  chart  showing 
relative  positions  of  the  sheets,  and  a  sheet  showing  the  drainage  basin  of  Yazoo 
Uiver;  the  former  on  a  scale  of  1-40000,  and  the  latter  1-316800.  Four  profile 
sheets  with  cross-sections  have  been  prepared  showing  the  bottom  of  the  river  and 
both  banks,  also  fragments  of  the  levee  from  the  railway  bridge  to  the  mouth  of 
Yazoo  River.  Two  sheets  of  similar  character  from  the  mouth  of  Chickasaw  Bayou 
to  Mississippi  River  at  Kleinston,  one  sheet  through  Thompson  Lake,  and  one 
sheet  and  a  half  from  the  ^' wrong  end  of  Old  River''  through  Long  Lake  to  the 
head  of  Lake  Centennial.  On  the  remainder  of  this  sheet  is  also  shown  the  high- 
water  slopes  from  all  data  obtainable,  and  a  comparison  of  cross-sections  on  Yazoo 
River  at  three  places  in  different  years.  One  profile  is  on  a  straight  line  from  the 
**  wrong  end  of  Old  River''  to  Lake  CentenniaL  On  this  sheet  is  a  graphic  repre- 
sentation of  the  results  given  in  Table  6. 

Table  6. — Tazoo  River  from  Louisvilley  New  Orleans  and  Texas  Bailway  bridge  to  mouth. 


Locality,  in 
kilomotors, 
from  Louis- 
ville, New 
Orleans  and 
Texas  Rail 
way  bridge. 


0 

2 

4 

6 

8 
10 
12 
13.9 
16 

18.5 
21 
24 
27 
28 


to 


2 

4 

6 

8 
10 
12 
13.9 
16 
18.5 
21 
24 
27 
28 
29.5 


Sections. 


13  N,  12 N,  UN,  and  ION 
9N,8N,7N,and6N... 
5N,4N,3N,and2N... 

lN,0,1.2,and3 - 

4, 5, 6.  and  7 

8, 9, 10,  and  11 

12, 13,  and  14 

15, 10, 17, 18,  and  19 

20, 21, 22, 23,  and  24 

25, 26, 27, 28,  and  29 

30, 31. 32, 33. 34,  and  35... 

36. 37, 38. 39.  and  40 

7,6, 5, and  4 

3,2,l,and0 


Mean 
width. 


I 


Mrs. 
290 
288 
248 
260 
278 
283 
293 
1.388 
1,008 
783 
595 
398 
271 
257 


I 


Areas. 


Mrs. 
136 
141 
134 
134 
145 
141 
167 
155 
174 
201 
265 
iriO 
76 
72 


» 

cs 

«s 

^ 

^ 

•^9 

oS 

^^ 

j3rH 

^11 

^ 

b 

o 

s 

I 

8q. 

8q. 

Mrs. 

Mrs. 

4,044 

706 

4,021 

728 

3,888 

724 

3,771 

717 

4,248 

960 

4,328 

917 

4,521 

1,227 

12,576 

872 

8,856 

731 

9,352 

200 

7,936 

220 

4,894 

330 

3,494 

113 

3,409 

91 

Mean  ele- 
vation ol — 


a'- 


e 

9 

o 


Mrs. 
14.7 
14.4 
14.3 
13.1 
12.8 
13.4 
10.5 
17.4 
14.8 
19.9 
19.6 
17.1 
19.0 
19.3 


si 


Mean  elevation. 


Mrs. 
13.3 
13.9 
13.4 
13.0 
11.0 
11.2 
10.7 
14.4 
14.3 
19.4 
19.2 
16.2^ 
19.0 
19.2 


Low  water. 


a 

o 

i 


Mrs. 
16.3 
16.6 
16.2 
10.1 
15.5 
14.7 
13.8 
17.4 
16.5 
19.8 
19.8 
17.9 
19.1 
19.3 


Mrs. 
17.7 
17.0 
17.1 
16.2 
17.3 
16.9 
13.6 
20.4 
17.0 
20.3 
20.2 
18.8 
19.1 
19.4 


High  water. 


Mrs. 
'S2.1 
22.0 
21.0 
21.5 
20.8 
20.5 
20.4 
26.6 
26.7 
2,3.7 
22. 3 
22.7 
22.7 
22.3 


Mrs. 
23.5 
22. 5 
21.9 
21.5 
22.6 
22.7 
20. 2 
29.6 
27.2 
24.2 

23.6 
22.7 
22.4 


This  table  is  intended  to  show  the  relation  between  high  and  low  water  widths, 
areas,  elevation  of  bottom  of  the  river  along  the  channel,  and  average  elevations  of 
the  bed.  The  area  of  each  plotted  cross-section  was  measured  by  plauimeter,  which 
divided  by  the  width  gave  the  mean  depth  in  the  cross-section.  This  subtracted 
from  the  elevation  of  the  water  surface  that  was  taken  instrumeutally  gave  the 
mean  elevation  of  the  cross-section.  The  mean  of  all  sections  on  a  reach  deter- 
mined the  mean  elevation  at  the  cross-sections,  and  differences  between  this  and  the 
mean  of  the  elevations  of  the  bottom  of  the  channel  at  the  sections  gave  the  amount 
the  bed  was  on  an  average  above  the  bott3m  at  those  points.  This  difference  added 
to  the  average  elevation  of  the  bottom  of  the  channel  between  the  sections  gave  the 
average  elevation  of  the  bed  of  the  river  over  that  reach.  This  method  is  adopted 
because  the  bottom  of  a  river  is  in  holes  and  humps,  that  may  exchange  places  and 
show  difterences  in  cross-sections  taken  at  different  periods,  when  in  fact  tlie  fill  and 
scour  over  the  reach  balance  and  leave  the  average  elevation  of  the  bed  the  same. 

The  foregoing  covers  all  data  obtained  in  the  neld,  and  I  believe  there  is  nothing 
more  to  be  desired  except  the  borings  and  a  more  extended  observation  of  the  water- 
surface  elopes. 

Of  information  on  the  subject  of  the  Yazoo,  the  earliest  I  am  able  to  find  is  from 
Claiborne's  Uistory  of  Mississippi.  He  quotes  from  the  journal  of  an  officer  under 
M.  de  Noailles,  on  the  expedition  in  1739  to  the  Chickasaw  Bluffs  to  punish  the  Chick- 
asaw tribe  of  Inilians  for  massacring  the  white  settlers  at  Fort  St.  Peter  on  the  Yazoo 
River  and  at  Natchez. 

*' Saturday,  the  10th  of  October,  we  set  out  at  daybreak  and  dined  half  a  league 
from  the  mouth  of  the  *  Hyazous.'  This  river  appeared  to  me  to  run  toward  the  south- 
east; Judging  from  its  mouth.    It  bears  the  name  of  several  nations  under  a  common 
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appellation  who  formerly  resided  npon  its  banks,  and  are  now  greatly  rednced,  owing 
to  continaed  warfare  which  we  have  waged  against  them,  which  has  caused  them 
to  become  wandering  tribes.  This  river  extends  considerably  into  the  interior,  and 
might  have  brought  us  to  within  10  or  12  leagues  from  the  ^  Chicachats/  bat  beine 
unfortunately  dit!icult  of  navigation,  owin^  to  driftwood,  etc.,  we  were  compelled 
to  proceed  on  our  oonrse  up  the  Mississippi.  At  7  in  the  evening  we  encamped  one 
and  one-fourth  leagues  beyond  it  on  the  right  bank  on  an  extremely  slimy  shore." 

As  the  '^  river  appeared  to  run  toward  the  southeast,  judging  from  its  mouth,"  it 
must  have  been  the  old  mouth  of  Yazoo  where  it  enters  what  is  now  called  Old 
Kiver,  for  one  exploring  the  river  a  mile  or  so  above  the  mouth  would  see  it  bend  away 
to  tlie  southeast,  whereas  had  the  cut-oif  then  taken  place  the  Yazoo  would  have 
appeared  to  run  toward  the  northeast,  judging  from  its  mouth.  There  is  another 
consideration  that  leads  to  the  belief  that  tnis  Old  River  wae  then  the  Mississippi. 
The  early  settlers  built  forts  on  hills  on  the  river  in  order  to  be  easily  reached  by 
means  of  thoir  boats,  and  to  be  more  easily  defended  in  case  of  attack,  hence  the 
Walnut  Hills  not  being  touched  by  the  river  at  that  time  they  ascended  the  Yazoo 
and  built  Fort  St.  Peter  on  Snyders  Bluff.  At  some  later  date  the  cut-off  occurred 
and  the  lowland  in  front  of  the  hills  on  which  Vicksburg  now  stands  was  swept 
away  by  the  river,  as  was  the  swamp  in  front  of  the  hills  below  the  city  by  the  cat- 
off  in  1876.  In  1781  when  the  S])auiara8  came  up  the  river  they  found  the  bluffs  jutting 
out  and  established  Fort  Nogales  just  south  of  the  Mint  Spring  Branch,  which  now 
runs  near  the  wall  around  the  national  cemetery.  It  is  safe  to  say  that  this  cut-off  took 
place  between  1739  and  1781 .  The  break  through  the  peninsula^  was  just  where  the  in- 
dentation appears  on  the  left  bank  of  Old  River  about  23.8  kilometersbelow  the  present 
crossing  of  the  railway  bridge,  and  just  where  the  river  begins  to  get  narrower.  Aa 
is  usuiiuy  the  case  in  a  cut-off  the  lower  end  of  Old  River  filled  an,  thus  forcing 
Yazoo  River  to  flow  up  the  old  bed  of  the  Mississippi.  The  cut-off  enlarged  and  the 
Mississippi  moved  away  from  the  point  of  the  break,  cutting  away  on  the  west  bank 
and  filling  on  the  east,  leaving  each  year  a  deposit  across  the  mouth  of  Yazoo 
through  which  it  cut  its  bed.  This  movement  must  have  been  uniform  and  rapid 
for  a  distance  of  2,500  meters,  as  is  evidenced  by  the  regular  growth  of  timber  on  the 
right  bank  of  Yazoo.  There  must  have  then  been  a  period  of  little  change,  for  in 
1877  the  mouth  had  moved  down  only  900  meters  from  the  woods,  leaving  a  bare  bar 
with  an  abrupt  bank  at  the  timber  line.  From  1877  to  1881  the  downward  move- 
ment was  800  meters,  and  to  1886  there  was  a  further  move  of  1,300  meters.  From 
that  date  to  1891  the  movement  has  been  more  a  shifting  of  position  than  progress 
downward. 

During  these  changes  the  Yazoo  haa  entered  the  Mississippi  at  every  angle  less 
than  90^  down  to  its  present  angle  of  convergence,  and  the  same  hindrance  at  low 
stages  has  obtained  at  all  periods,  though  perhaps  to  a  somewhat  less  extent  of  late 
years.  The  angle  of  convergence,  then,  is  not  the  controlling  element.  Neitiier  is 
the  downward  movement  altogether  the  factor  determining  the  condition,  for  there 
has  been  quite  a«  much  trouble  at  low  water  since  1886  as  in  the  years  immediately 
preceding.  If  then  the  location  of  the  mouth  should  be  fixed  by  the  use  of  dikes 
and  revetment,  preventing  the  Misfiissippi  caving  its  banks  and  moving  to  the  west, 
the  trouble  would  still  recur  whenever  there  was  a  sudden  fall  to  very  low  water  at 
Vicksburg,  because  of  the  shifting  of  the  position  of  the  channel  of  Yazoo  River 
after  each  high  water.  Any  attempt  to  fix  this  channel  by  means  of  jetties  would 
certainly  serve  to  direct  the  flow  of  the  Mississippi  against  its  opposite  side  and 
tend  to  force  it  away  from  the  Yazoo.  It  scarcely  needs  the  remark  that  efforts  to 
prevent  bank  caving  on  the  Mississippi  have  proved  costly  and  not  always  success- 
ful, even  whete  there  were  no  dikes  to  contend  with,  and  what  it  would  cost  and 
how  much  of  success  would  be  achieved  is  a  problem  of  probabilities  in  which  the 
possibilities  are  infinite. 

With  the  Mississippi  fixed  and  the  jetties  built  at  the  mouth  of  Yazoo,  still  the 
interruption  would  occur,  because  tne  Mississippi,  like  all  silt-bearinff  streams, 
builds  up  the  bank  on  a  bar  side  when  its  channel  is  stationary,  and  would  each  year 
fill  in  between  the  jetties  cod  fining  the  Yazoo.  The  only  gain  then  would  be  that 
the  aeposit  would  have  to  be  scoured  avray  at  one  fixed  position,  just  as  it  has  aow 
to  be  at  some  uncertain  place.  Possibly  the  fill  between  the  jetties  "VFQuld  not  be 
much  if  their  tops  wfere  raised  above  high  water,  but  they  would  theii  act  still  more 
powerfully  to  force  the  Mississippi  s^way  to  the  west.  While  this  might  be  bene- 
ficial, |t  could  not  be  successful,  except  in  a  limited  way. 

It  seems  incontrovertible  that  every  tributary  entering  a  considerably  larger 
eilt-bearing  stream  on  the  bar  side  (i.  e.,  slack-water  Bide),  will  have'  its  mouth 
periodically  closed  by  sudden  fall  in  the  main  stream  at  low  water,  while  on  the 
other  hand  if  it  enters  on  the  bend  side  (i  e.,  channel  aide),  it  will  not  have  its  month 
closed,  or  if  at  aU  only  in  exceptional  instances.  In  theory  this  is  substantiated  by 
the  fact  of  the  continual  building  up  on  the  bar  side  of  the  main  rivei:  in  one  case, 
and  in  the  othei  the  condition  of  stability  with  no  fill  oa  the  beod  side,  vrhe^e  what^ 
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ever  material  is  broaght  by  the  separate  streams  is  earried  away  by  them  combined, 
or,  if  the  condition  is  unstable,  caving  is  going  on  and  the  mouth  of  the  tributary  is 
continually  moved  back  upstream  to  deeper  water.  On  account  of  the  lack  of  record 
of  conditions  at  the  mouths  of  the  tributaries  of  the  Mississippi  I  am  not  able  to  prove 
the  proposition  by  facts  from  that  stream,  and  there  are  no  available  accurate  data 
on  the  subject  from  other  rivers.  What  has  been  stated  concerning  the  Yazoo  may  be 
cited  as  an  example  on  one  side,  and  all  things  tend  to  show  that  at  an  early  period 
the  mouth  of  Red 'River  was  an  instance  on  the  other.  When  the  channel  of  the 
'Mississippi  changed  and  made  a  tow-head  opposite  the  point  of  what  is  now  Turn- 
bull  Island,  that  is  made  the  mouth  the  slack- water  side,  navigation  became  sub- 
ject to  periodic  interruptions.  This  is  well  borne  out  by  the  logical  inference  ot 
what  occurred:  First,  when  the  Mississippi  cut  into  Red  River  the  mouth  of  the 
latter  was  necessarily  on  the  channel  side  of  the  former.  The  Mississippi  did  not 
continue  to  move  across  Red  River,  for  the  main  bank  line  of  Old  River  is  uow  not 
far  west  of  the  Red  River,  hence  the  mouth  con  tinned  to  be  at  or  near  the  deep  chan- 
nel; later  the  tow-head  formed  and  the  channel  moved  awjty.  Kroni  the  earliest 
times  to  a  late  day  the  navigation  was  good  and  .the  troul)le  began  in  recent  years. 
It  is  fair  to  assume  that  the  good  navigation  was  coexistent  with  the  early  condi- 
tion, and  the  change  in  navigation  accompanied  change  in  the  conditions.  The  first 
recorded  evidence  on  this  point,  however,  is  from  the  journal  of  the  same  officer  pre- 
viously quoted  :  "  On  the  19th  of  September  we  proceeded  at  break  of  day,  and  at 
7  o'clock  had  reached  the  entrance  of  Red  River.  The  mouth  of  this  stream  is  large 
and  fine  and  extends  towards  the  north.'' 

The  next  testimony  at  hand  is  from  the  report  in  1860  of  Mr.  J,  K.  Duncan,  one 
time  Chief  State  Engiueer  of  Louisiana:  ''Such  had  probably  been  the  condition  of 
tiiese  rivers  for  ages,  and  this  was  their  condition  and  their  several  relations  at  the 
time  they  were  first  discovered  by  the  Europeans,  and  thence  up  to  the  year  1831, 
when  our  troubles  regarding  navigation  began  to  be  really  serious.^'  A  map.  Ap- 
pendix G,  PL  IV,  published  by  the  Mississippi  River  Commission  iu  their  report, 
dated  December  21,  1883,  shows  the  bank  line  in  tbat  neighborhood  in  1810  and  in 
1851.  From  the  configuration  of  the  bank  the  mouth  of  the  river  must  have  been 
in  1810  very  near  where  the  Mississippi  channel  crosses  to  the  right  shore,  and  as 
the  head  of  the  point  had  washed  oli  in  1851,  as  represented  by  the  lines  for  that 
year,  the  current  at  some  time  intervening  must  have  swung  away,  and  the  Missis- 
sippi made  the  tow-head  previously  mentioned.  The  present  mouth  of  Red  River 
is  not  a  fair  case  by  which  to  try  the  rule,  because  though  it  enters  the  Mississippi 
near  the  head  of  a  caving  bend,  there  are  other  disorganizing  conditions  which 
obscure  the  relation  between  cause  and  effect.  It  may  be  observed  though  that  the 
obstruction  to  navigation  now  is  not  at  the  mouth,  but  far  up  in  Old  River. 

From  a  map  in  thePhysics  and  Hydraulics  of  the  Mississippi  River  it  appears  that 
the  mouth  of  White  River,  where  there  has  never  been  any  serious  interruption  to 
navigation,  was  on  the  channel  side  even  at  that  date,  while  tlie  old  moutn  of  the 
Arkansas,  which  was  closed  at  nearly  every  low  water,  was  on  the  slack-water  side. 

There  is  yet  another  consideration  to  be  taken  into  account.  From  the  old  mouth 
of  Yazoo  River  to  its  present  mouth,  a  distance  of  15.5  kilometers,  the  average  ele- 
vation of  the  bottom  of  the  channel  is  only  0.8  meter  below  the  elevation  of  extreme 
low  water  at  Vicksbnrg,  and  in  this  distance  there  are  8  kilometers  in  which  the 
channel  bottom,  at  time  of  survey,  averaged  from  0.1  to  1.8  meters  above  that  water 
surface.  This  reach  would  all  require  to  be  dredged  if  a  deep  outlet  should  be  made 
at  the  mouth  of  Yazoo,  or  else  the  shallow  w^ater  would  but  be  moved  back  up  the 
river.  It  would  either  be  necessary  to  move  probably  706,600  cubic  meters  to  insure 
a  channel  1  meter  deep  and  60  meters  wide  at  extreme  low  water,  or  the  building  of 
jetties  to  confine  the  channel  all  along  to  cause  scour.  The  amount  to  be  dredged  is 
stated  as  probable,  because  the  bottom  is  changeable,  and  even  if  the  channel  should 
be  once  completed  it  would  be  liable  to  fill  up  by  slipping  in  or  silting.  If  jetties 
were  built  up  to  high- water  mark  the  river  would  certainly  excavate  its  own  bed, 
for  wherever  confined  it  has  a  deep  channel,  when  not  hindered  by  renewed  deposit. 
Opposite  the  old  mouth  of  Yazoo  the  bar  on  the  point  tailed  down  the  Mississippi 
before  the  cut-off,  but  now  the  tail  turns  the  other  way.  The  Yazoo  turned  that  bar 
over,  and  the  current  of  the  river  there  is  strong  enough  before  it  loses  its  energy  by 
dissipation  to  dig  a  deep  hole  in  the  bottom  of  Old  River. 

The  channel  could  be  confined  by  jetties  from  one  or  both  sides,  or  a  longitudinal 
jetty  the  whole  way  and  a  levee  on  the  bank  nearest  the  Mississippi. 
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To  sum  up  the  ooRt  of  improving  the  present  mouth,  the  following  work  shonld  be 
taken  into  the  account : 

Fixing  the  west  bank  of  the  Mississipiti  River  for  1,600  meters  above  and 
below  the  mouth  of  Yazoo  River,  3,200  meters,  at  $141.90  per  meter  * $454, 060 

Jetties  to  exclude  waters  of  the  Mississipx>i  and  confine  the  waters  of  Yazoo, 
firom  end  of  timber  line  to  deep  wattT,  3.2  kilometers  on  ri^ht  bank  and 
2.7  kilometers  on  left,  1,342,625  cubic  meters  of  willow  jetties  at  35  cents      469, 919 

Same  Qovered  with  rock  0.25  meter  deep,  91,400  cnbicmeters  at  $1.50 137, 100 

Dike  ft*om  head  of  jetty  on  left  side  to  head  of  Old  River,  12,800  meters 
at  $50 640,000 

Levees  from  head  of  jetty  on  right  bank  to  head  of  Old  River,  1,299,325 
cubic  meters  at  20  cents 259,865 

Add  10  per  cent  for  engineering  and  contingencies .* 196, 096 

Total 2, 157, 060 

To  provide  a  new  mouth  for  Yazoo  River  through  ''  Chickasaw  Bayou  or  otherwise," 
some  canal  would  be  necessary  from  the  river  to  Lake  Centennial,  as  that  is  the  only- 
way  in  which  the  river  could  be  brought  to  the  Mississippi  to  enter  upon  the  bend 
side.  If  the  Yasoo  emptied  into  the  Mississippi  at  Kleinston  its  mouth  would  re- 
main unobstructed.  The  fill  in  the  old  bed  of  the  Missi  ssippi  from  Kleinston  back  to  De 
Soto  Island  was  due  to  the  channel  being  over  against  Delta  Point.  That  side  was  the 
concave  side  of  the  river,  and  the  channel  position  there  was  abnormal,  being  due  to 
the  steep  slope  caused  by  the  cut-off  of  1876.  When  Delta  Point  was  revetted  by  the 
United  States  and  the  caving  stopped^  time  was  allowed  for  the  river  to  attain  its 
normal  slope.  As  this  came  about  the  centrifugal  force  tended  to  make  the  channel 
cross  to  the  convex  side  of  the  river.  As  time  goes  on  the  channel  will  move  more 
and  more  to  the  Kleinston  shore  ai^d  leave  the  end  of  Delta  Point.  The  fill  referred 
to  was  rapid  while  the  jchannel  moved  away,  and  has  been  less  and  less  as  the  river 
moved  back.  Local  conditions  may  produce  eddies  and  cause  fill,  but  only  over  a 
limited  area  subject  to  control. 

Table  7  gives  the  excavation  necessary  to  cut  a  canal  by  several  routes  to  planes 
corresponding  to  zero  and  two  meters  below  on  the  Yicksburg  gauge;  the  canal  to 
be  30  meters  wide  on  the  bottom  and  having  side  slopes  2  to  1. 

Table  7. — Amount  of  excavation  necessai^y.  to  provide  a  new  mouth  for  ihe  Yazoo  Biver 

through  Chickasaw  Bayou,  or  otherwise. 


Soiite  by— 

Chickaftftw  Bayoa 

Thompson  Lake 

Old  River  and  Long  Lake. . . 
Straight  lino  from  Old  River 

Chickasaw  Bayou 

Thompson  Latce 

Old  River  and  Lons  Lake. . . 
Straight  line  from  Old  River 


Grade 
at  head. 


Meters. 
21.00 
21.00 
21.00 
21.00 
19.00 
19.00 
19.00 
19.00 


Distance 
in  kilo- 
meters. 


9.020 
10.420 
9.015 
4.600 
9.870 
10. 670 
9.070 
4.600 


Excavation. 


Ovb.  mn. 
8, 739, 145 
4,287,317 
2, 582, 770 
2, 561. 760 
5, 402, 295 
6, 707, 846 
3,471,802 
3,408,706 


Excavation 

in  Lake 
Centennial 
and  canal. 


Cub.  mrt. 
334,820 
334,320 
384, 320 
334, 320 
675, 140 
675, 140 
675, 140 
675, 140 


Total  exca- 
vation. 


Fall  of 
bottom. 


Oub.  mrt. 
i,  078, 405 
4, 621, 637 
2,917,090 
2, 896, 080 
6,167,4iJ5 
6.382,985 
4, 090. 090 
4,083,845 


Meter*, 


Table  8  gives  high- water  elevations  and  slopes  by  Chickasaw  Bayou  route  and  Old 
River  route.  The  slope  through  the  former  at  time  of  high  water  would 'probably 
produce  a  mean  velocity  of  1.^3  meters  and  a  discharge  of  1,400  cubic  meters  per 
second  in  the  canal  cut  to  zero,  and  1.635  meters  velocity  aud  1,780  cubic  meters 
discharge  in  the  canal  2  meters  below  zero.  On  the  Old  Itiver  route  the  velocities 
w^onld  be  about  1.766  and  1.859  meters,  and  discharge  1,590  cubic  meters  and  2^020 
cubic  meters,  respectively,  in  the  canal  cut  to  the  two  planes. 

*  Cost  calculated  from  work  at  Greenville,  Miss.,  Report  Chief  of  Engineers,  1890, 
page  3248.  Cost  per  mile  of  completed  work  $227;040.  Brush  per  cord  11.27^.  Stone 
per  ton  $1.50. 
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Table  8. — Elevations  and  high^water  dlopes,  Yazoo  River, 
THROUGH  CHICKASAW  BAYOIT. 


Place. 


LonisYllle,  New  Orleana  and  Texas  bridge 

Mouth  of  Chickasaw 

Hebron's  house 

McKutt  Lake / — 

LakA  Centennial 

liouth  of  Chickasaw  to  Centexmial  Lake  . 


Distance. 


Meters. 
0 
6,500 
2,145 
8,385 
2,560 
8,090 


High  water,  1890. 


Eleva- 
tion. 


Metert. 
35.96 
35.86 
35.69 
35.43 
35.06 


Slopa. 


Meter, 


0. 000015 
0.000079 
0.000077 
0. 000145 
0.000099 


THROUGH  OLD  RIVER. 


Mouth  of  Chickasaw -, ^ 

Head  of  Old  River 13,800  35.68      0.000026 

WrongEnd 17,300  35.65      0.000009 

LongLake 20,200  86.41      0.000083 

Lake  Centennial 22,000  36.06      0.000194 

Wrong  End  to  Lake  Centennial -. 4,000   0.000128 


6,500 

35.86 

13,800 

35.68 

17,300 

35.65 

20,200 

86.41 

22,000 

36.06 

4,000 

It  would  be  necessary  to  close  ''  West  Pass/'  the  present  outlet  of  Lake  Centen- 
aialy  and  place  some  revetment  to  prevent  the  reescape  of  water  there  rather  than 
at  Kleinston. 

It  might  become  advisable  to  place  a  sill  across  Tazoo  River  below  the  head  of  the 
canal  to  force  an  increased  discharge  through  the  cut.  The  route  by  Chickasaw 
Bayou  is  least  advisable,  because  of  the  great  excess  in  excavation,  and  being 
longer  the  dredging  would  be  more  expensive.  The  cut.  itself  is  longer,  and  the 
fall  about  the  same  as  by  Old  River;  but  the  shortening  from  Jazoo  Ri\^r  to 
Kleinston  is  much  greater,  hence  more  likely  to  produce  change  in  the  regimen  of 
Yazoo.  More  land  and  of  greater  value  would  be  taken,  with  the  question  of  land 
damages  augmented.  There  is  one  very  favorable  feature  in  this  route  that  possibly 
should  outweigh  all  against  it,  to  wit:  From  Yazoo  River  to  the  head  of  Lake  Cen- 
tennial the  width  of  channel  would  be  self-adjusted  to  accord  with  the  depth,  and 
the  depth  wonld  be  more  likely  to  remain  permanent. 

Through  Old  River  on  the  other  route,  and  through  Lake  Centennial^  which  is 
common  to  both  routes,  the  channel  would  without  doubt  be  subject  to  influences 
nearly  identical  with  those  which  exist  in  Yazoo  River  between  its  old  and  its  present 
month;  and  without  contraction  works  to  lessen  the  high- water  width,  it  would  do 
as  that  river  did — fill  up.  In  his  work  on  canal  and  river  engineering  David  Ste- 
venson remarks  that  in  all  river  improvements  scour  is  an  effect  which  should  be  fully 
taken  into  consideration  by  the  engineer,  especially  in  forming  estimates,  and  gives 
a  profile  to  show  its  importance  in  the  improvement  of  the  river  Lune.  By  dredging 
the  upper  shoals  in  that  river  the  whole  lower  part  was  deepened  by  tiie  natural 
scour  without  entailing  any  expense  in  its  removal.  Whether  in  this  cose  the  scour 
on  one  part  would  offset  the  fill  on  the  other  is  largely  a  matter  of  surmise,  because 
of  the  absence  of  exact  data,  which  could  only  be  obtained  by  numerous  borings  and 
detail  measurements. 

The  following  items  enter  in  the  cost  of  either  route : 

Bike  across  Yazoo  River,  497  meters,  at  $50 .   $24,850 

Mattress  across  West  Pass,  120,000  square  meters,  at  30  cents *     36, 000 

Dike  across  Lake  Centennial  from  De  Soto  Island,  1,000  meters,  at  $50. . .  50, 000 
Dredging  in  Lake  Centennial  to  plane  2  meters  below  zero,  675,140  cubic 

meters,  at  17  cents 114, 774 

Add  10  per  cent  for  engineering  and  contingencies 22, 563 

248,187 

By  Chickasaw  Bayou  route : 

Excavation  to  plane  2  meters  below  zero,  5,500,000  cubic  meters,  at 

23  cents 1,265,000 

Land,  493.5  hectares,  at  $200 98,700 

Add  10  per  cent  for  engineering  and  contingencies 136, 370 

1, 748, 257 
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By  Chickaaaw  Bay  on  rout« — Continued. 

Should  it  prove  neceasary  to  confine  the  channel  through  Lake  Cen- 
tennial, add  4,700  meters  of  dike,  at  $50 $235,000 

lUal^ l,flfi3,«T 

By  Old  River  route  : 

Work  common  to  both  routes 248,187 

Excavating  to  a  plane  2  meters  b(>l'>w  zero,  3,40f),000  cubic  meters,  at 

20  cents 681,800 

Land,  180  hectares,  at  $100 18,000 

Clearing  and  grubbing  30  hectares  for  canal,  at  $1,000 30, 000 

Add  10  per  cent  for  engineering  and  contingencies 72, 980 

1,050,967 
Should  it  prove  necessary  to  confine  channel  in  Old  River  and  Lake 
Centennial,  add 8,700  meters  dike,  at$50 435,000 

Total 1,485,967 

In  conclusion,  it  should  be  clearly  borne  in  mind  that  the  estimates  are  at  best 
only  approximations.  They  are  based  on  such  information  as  could  be  gathered  in 
a  hurried  survey,  which,  however  accurate,  lacks  detail  needful  to  make  it  worth 
while  to  enter  into  a  searching  examination  by  use  of  applied  mathematics.  Before 
so  large  an  expenditure  should  commence  prudence  should  dictate  a  thorough  inves- 
tigation to  develop  as  largely  aa  possible  the  facts  and  profound  study  to  determine 
their  eiiect.  Works  of  this  character  are  in  a  measure  necessarily  tentative,  because 
numberless  physical  causes  have  not  yet  been  assigned  anjr  weight  in  the  mathe- 
matics of  engineers ;  but  that  is  no  excuse  for  mistakes  which  are  due  to  want  of 
investigation  of  the  conditions  and  to  utter  ignorance  of  and  failure  to  supply  known 
laws  ^  determine  effects  that  would  be  plaimy  discernible  by  the  aid  of  the  light 
of  engineering  science. 

To  the  assistants,  and  especially  to  Assistant  Engineer  T.  C.  Thomas,  much  credit 
is  due  for  earnest  and  intelligent  work. 

Very  respectfully,  your  obedient  servant, 

H.  M.  Marshajlt^ 
Assitttant  Engineer. 

Capt.  J.  H.  WlLLARD, 

Corps  of  Engineers. 

Should  the  bill  now  before  Congress  become  a  law,  it  is  proi)08e*l  to 
exi)en(l  so  much  of  the  first  appropriation  for  diverting  the  Tazoo  Sys- 
U)m  as  may  be  necessary  in  developing  the  map  of  the  route  selecte^l,  to 
determine  the  boundaries  and  ownership  of  the  lands  that  may  be  re- 
quired for  the  right  of  way,  and  for  the  levees  that  will  be  needed  to 
jjrevent  overflow  by  backwat^er  over  the  left  bank  of  Yazoo  River  from 
Chickasaw  Bayou  parallel  to  the  route  through  Old  Kiver  into  Lake 
Centennial;  to  make  borings  along  the  line  of  the  land  cutting,  and  get 
accurate  levels  over  the  right  of  way  and  accurate  soundings  in  Old 
Kiver,  Lake  Centennial,  and  the  old  Mississippi  River  channel  and 
basin  in  front  of  Vicksbnrg,  for  the  purpose  of  final  estimates. 

After  the  right  of  way  shall  have  been  purchased,  or  an  option  ob- 
tained for  the  lands  covering  it,  report  will  be  made  with  fiill  informa- 
tion to  provide  for  carrying  on  the  work  to  completion  under  continuing 
contracts. 

Should  the  amount  in  the  present  bill  be  appropriated,  the  estimates 
given  in  the  foregoing  report  will  be  $1,425,000. 

For  Yazoo  River  proper,  I  repeat  the  recommendations  contained  in 
my  last  report  (Report  Chief  of  Engineers,  1891,  page  1997),  for  repair- 
ing iron  deck  and  providing  new  boilers  for  the  snag  boat  Mei^Sy  the 
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construction  of  a  flatboat  with  steam  hoisting  engine  and  shears,  re- 
building the  hull  of  the  pumping  dredge,  and  the  estabiisluuent  and 
maintenance  of  a  system  of  water  gauges. 

Detailed  eatimates  for  fiscal  year  1894. 

For  diverting  the  Yazoo  SyBtem,  with  provision  for  completing  the  work 
by  continuing  contracts $750, 000 


Repairing  snag  boat  Meige 4, 000 

Services  of  snag  boat 18, 


For  flatboat  with  steam  power 3, 

Services  of  same 7,000 

New  huU  for  dredge 3,000 

Services  of  dredge 2, 000 

Establishing  and  maintaining  gauges 1, 500 

Expenses  ofleveliug,  monuments,  etc 3, 500 

Office  expenses,  incidental  repairs,  tools,  outfit,  and  contiiigeucica 3, 000 


Total  for  Tazoo  proper 45,000 

Money  statement, 

July  1, 1891,  balance  unexpended $13, 343. 97 

June  30,  18SK2,  amount  expended  during  fiscal  year 10, 263. 40 


July  1, 1892,  balance  unexpended 3,080.57 

July  1, 1892,  outstanding  liabilities 7.33 


July  1, 1892,  balance  available 3,073.24 

Amount  appropriated  by  Act  approved  July  13,  1892 20, 000. 00 


Amount  available  for  fiscal  year  ending  June  30,  1893 23, 073. 24 


(  Amounts  that  can  be  profitably  expended  in  fiscal  year  ending  Juuo  30, 18:)4 : 

I         For  diverting  Yazoo  River  System \ $750, 000 

<         For  continuing  work  on  Yazoo  River  proper 45, 000 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
^     harbor  acts  of  1866  and  1867. 

The  amounts  expended  during  the  fiscal  year  ending  June  30,  1892,  and  the  bal- 
ances unexpended  July  1^  1892,  are  as  ibllows : 


For  general  iiu])rovtimoDt,  car©  of  plant,  etc 

For  pampinK  dredse-boat 

For  survey  below  Louisville,  New  Orleans,  and  Texas  Railway  Bridge 


Total 


ExiYOuded 

during 

year. 


$9,704.05 
202. 99 
355. 4G 


Balances 
nnexx)ended. 


$690. 35 

2, 387. 99 

2. 23 


10, 293. 40 


3,080.57 


COMMERCIAL  STATISTICS. 


For  a  period  of  sixty  days  during  the  past  year  navigation  from  Vicksburg  was 
suspended  on  account  of  the  mouth  of  the  river  being  closed.  With  the  mouth  open 
the  river  is  navigable  its  entire  length  the  year  round. 
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List  of  9teaniboat8  that  navigated  Yazoo  River  in  fiscal  year  iS9S. 


Nainc. 


Class. 


p 


Birdie  Bailey 


I    c 


stern  wheel  .-  109.74 


Blanks  CornweU .  I ...  .do 232. 40 


I/ake  City | do 

John  F.  Allen....  ....do 

Ike  Bonham do 


I 


35.80 

133.90 

78.52 

Addie  E.  FaJsou do 241. 50 

J. B.  O'Brien j  Tug 44.49 

LiMie  B ...do !    5.00 


Fe£t 

111.0 

140.0 
75.0 

130.2 

93.4 

135.0 
70.8 


P4 

P 


Draft. 


Joe  Seay 


.do 


27.74 


75.0 


m hernia St4>m wheel . .  157. 061  135. 0 


Dyershurg do 


Gamma. do  . , 

General  Miles do  . . 

HillCitv do  . 

I 
New  Idea i do  . , 


Racket 
Joe 


Huston    Combs, 
No.  2. 


n.  M.  Townsend 


...do 
Tug  . 


Stem  wheel 


.do 


73. 08     93. 0 
44. 32     84. 0 


72. 45 
90.00 


95.2 
95.0 


146.101  125.0 

I 

52.84  99.0 

18.07'  44.5 


05.96 


08.0 


89.70  116.7 


Feet. 
22.0 

29.0 

16.61 

24.0 

18.0 

30.6 
15.2 


FeeU  ^FiAn. 
3. 5!  1    1 

4.6  2    4 


h4 


16.0 


25.0 

18.4 
18.4 

17.3 

22.0 

26.0 

16.2 
10.0 


4.6 
4.2 
3.6 


1  4 
1  8 
1    8 


4.9:  2    2 
7.0 


6.0 


4.0 


3.0 
4.3 

2.1 

4.5 

4.0 

3.6 


5    0 
7    0 

2    0 


1  6 

2  6 

1  3 

2  0 

1  10 
4.0  5    6 


22. 04      3. 4 


18. 0      8. 1 


Ft.in, 

4  0 

5  2 

3  2 

4  0 
3  6 

5  0 


BetTreen— 


5    0 
8    0 

4    6 


3  0 

4  0 

3  2 

4  0 

4  0 

3  6 

5  9 


Yazoo  City  and 

Belzona. 
Vioksbnre  and 

Greenwood. 
Yazoo  City  and 
Snntiower  Riyer. 
Greenwood   and 

Yazoo  City. 
Yicksborff  and 

Greenwood. 

...do 

Natchez  and  An- 
thony Ferry. 
N a tchez  and 

mouth  of  Yazoo. 

Yicks  burg  and 

ColdwaterKiver. 

Yicksburg  and 

Tallahatchee 

River. 
Yicksburg  and 

Green  wo(M. 
Yicksbnx^g  and 
,    Yazoo  Citv. 

Not  reportea 

Yazoo   City  and 

L' Argent. 
Yazoo   City   and 

Belzona. 
Yicksburg   and 

Sunflower  River. 
Yicksburg  and 

Greenwood. 

...do 

Yicksburg  and 

various  pointa, 

towing  timber. 
New  Orleans  and 

Tallahatchee 

River,  with  four 
'  barges. 
New  Orleans  and 

ColdwaterRiver. 


-   1 


s 
e 


00 

P4 


144    3,309 
32        702 

105'       73© 


10 
24 

3a 

1 

1 

1 

10 

20 
40 


122 

40 

45 

1 

1 
18 


102 
201 
330 


100 


200 


aoo 

»3 


Summary  oj  comm<n'ce  reported. 


Cotton 

Cotton  seed 

Hides  and  skin». 

Live  stock 

Lumber 

Staves  

Provisions 

Grain 


Saw  logs 

Miscellaneous 


Articles. 


Total  freight  for  Yazoo  proper 

To  which  should  be  added  the  commerce  of  Tallaliatchee  River,  Tehiila  Luke, 
Big  Sunflower  River,  and  Steele  iiuyon,  which  was  brought  out  tlirough 
Yazoo  River 


Total  Yazoo  River  and  tributaries. 
Eatimated  value 


1891-'02.    :    1890-'91. 


T<m9. 

15,653 

16, 670 

19 

124 

3,318 

6,864 

10,502 

12, 531 

15,000 

12,G24 


Tons. 

13,750 

12,500 

10 

60 

8,600 

1.350 

9,020 

11.080 

2,140 

10,540 


93,205 


116,021 


200,226 


$7,351,500 


04,050 


97,588 


161,638 


(6,315,275 
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The  Georgia  Pacific  Division  of  the  Richmond  and  Danville  Railroad  crosseB  Yazoo 
River  at  Fort  Loring,  5  miles  below  Greenwood,  and  the  Louisville,  New  Orleans 
and  Texas  Railway  crosses  aboi\t  15  miles  above  the  mouth.  The  latter  road  has  a 
branch  from  Clarksdale  to  Minter  City  on  the  Tallahatchee,  which  will  be  extended 
down  the  stream  to  Greenwood.  The  Yazoo  branch  of  the  Illinois  Central  Railroad, 
from  Parsons,  on  the  Yallabusha,  to  Jackson,  Miss.,  runs  parallel  to  the  river,  touch- 
ing at  Greenwood,  Sidon,  Tohula,  and  Yazoo  City,  and  has  a  tap  line  from  Tchala  to 
the  main  line  at  Durant. 


V  II. 

IMPROVEMENT  OF  TCHULA  LAKE,  MISSISSIPPI. 

Tcbula  Lake  or  River  is  the  name  fjiven  to  the  east  and  narrowest 
channel  of  Yazoo  River,  where  it  divides  in  passing  Honey  Island.  It 
is  wholly  witliin  Holmes  County,  Miss.,  and  is  about  60  miles  long. 
Honey  Island  is  about  100  miles  above  the  mouth  of  Yazoo  River,  and 
fertUe  plantations  join  each  other  along  its  banks,  their  annual  product 
being  estimated  at  about  20,000  bales  of  cotton.  When  the  water  is 
high  enough  to  cross  the  bars  the  Yazoo  and  Tallahatchee  steamboats 
make  trips  through  the  lake. 

In  accordance  with  the  requirements  of  river  and  harbor  act  of  March 
3, 1879,  an  examination  of  the  lake  was  made  that  year  with  a  view  to 
its  ihiprovement,  and  the  principal  obstructions  to  navigation  were 
found  to  be  snags  and  logs  in  the  lower  part  and  leaning  timber  and 
shore  snags  along  both  banks  from  the  head  to  the  foot  of  the  island. 
The  prqjec^t  contemplated  removing  these  obstructions  to  permit  light- 
draft  boats  to  enter  the  lake  earlier  in  the  season,  and  the  estimated 
cost  was  $10,000,  if  all  the  work  should  be  done  in  one  low-water  sea- 
son. (Report  Chief  of  Engineers,  1880,  pages  1350, 1351.)  The  work 
is  of  su(ih  nature  that  it  must  be  gone  over  to  remove  obstructions  that 
are  added  from  time  to  time. 

The  appropriationfif  have  been  as  follows : 

By  act  of — 

March  3, 1881 $3,000 

August  2, 1882 2,500 

July  5, 1884 1,500 

August  5, 1886 2,000 

August  11, 1888 3,000 

September  19, 1890 -8, 000 

Total 15,000 

Operations  upon  this  improvement  have  been  conducted  by  hired 
labor.  Work  was  commenced  at  the  head  of  the  lake  July  10,  1881, 
jind  (tarried  downstream  to  the  foot,  where  it  was  suspended  Septem- 
ber 8,  1881,  and  consisted  of  cutting  and  girdling  leaning  timber  and 
removing  the  worst  snags.  Operations  were  resumed  at  tlie  mouth 
September  1,  18S2,  and  carried  up  to  the  head  of  the  lake  and  sus- 
X>ended  the  middle  of  November,  1882.  Nothing  was  done  the  follow- 
ing season,  as  no  funds  were  available,  but  December  22,  1884,  work 
was  resumed  at  the  head  of  the  lake  and  carried  down  to  tlie  foot  and 
suspended  February  11, 1885.  The  next  work  was  done  by  the  United 
States  snag-boat  3/ei^«,  which  was  employed  December  19-25, 1886,  and 
April  11-30, 1887,  in  removing  the  heavier  obstructions  and  clearing  a 
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good  navigable  channel  90  feet  wide  for  a  distance  of  44  jniles.,  February 
1-19, 1889,  the  Meigs  was  employed  again^  and  worked  from  the  foot 
to  the  head  of  the  lake  and  back,  removing  the  heavier  obstructions, 
after  which  operations  were  suspended  until  the  wat-er  should  fall  suffi- 
cientlyfor  a  chopping  party  to  commence  clearing  the  banks,  but  as  a 
favorable  opportunity  for  the  advantageous  expenditure  of  the  smaU 
balance  available  was  not  presented  during  the  following  season  noth- 
ing was  done  imtil  December  10, 1890,  when  the  Meigs  was  used  for  the 
succeeding  ten  days  in  removing  snags,  tree  slides,  etc.,  from  the  chan- 
nel. 

The  work  of  chopping  parties  and  the  snag  boat  from  1881  to  1890 
resulted  in  clearing  the  greater  portion  of  the  leaning  timber  from  the 
banks  and  in  the  removal  of  the  main  obstructions  from  the  channel, 
giving  greater  safety  to  the  passage  of  steamboats  through  the  lake. 
The  main  work  then  remaining  to  be  done  consisted  of  clearing  the 
new  growth  of  trees  and  brush  from  the  banks.  The  brush  grew"  so 
rapidly  and  to  such  extent,  that  in  many  places  the  clear  channel 
scarcely  exceeded  50  feet  in  width,  imi)eding  passing  vessels  and  catch- 
ing drift. 

For  the  removal  of  these  obstructions  operations  during  the  fiscal 
year  1892  were  as  follows: 

After  suspending  work  on  bayous  Rondoway  and  Vidal,  the  chop- 
ping pailjy  which  had  been  employed  on  that  improvement  was  trans- 
ferred to  Tchula  Lake.  The  quarter  boat  and  outfit  were  towed  by 
the  United  States  snag  boat  Florerwe  to  the  head  of  the  lake,  where 
work  was  commenced  August  18, 1891,  and  carried  down  to  Dunbar- 
ton,  about  15  miles  above  the  mouth,  where  it  was  suspended' Decem- 
ber 16, 1891,  the  available  funds  being  exhausted.  During  the  greater 
portion  of  the  time  the  stage  of  water  was  very  low,  and  elQfective  work 
was  done.  Operations  consisted  of  clearing  the  brush,  cutting  shore 
snags  and  logs,  felUng  and  girdling  leaning  timber  along  both  banks, 
and  removing  snags  from  the  channel  as  far  as  practicable.  The  brush 
was  well  cleared,  and  stumps  of  felled  trees  were  destroyed  wherever 
there  was  a  probability  of  their  being  dangerous  to  boats.  The  w^ork 
was  carried  on  under  the  supervision  of  Overseer  William  V.  Hall, 
who  reported  the  following  summary  of  the  four  months'  operations: 

Square  yards  brash  and  willows  cut 56,735 

Logs  and  shore  snags  removed 2, 743 

Leaning  trees  out 1,833 

Leaning  trees  topped 79 

Trees  girdled 1,624 

Snags  removed  from  channel 340 

The  work  in  this  stream  has  resulted  in  giving  greater  ease  and  safety 
to  the  passage  of  boats,  but  the  period  of  navigation  has  not  been  pro- 
longed; in  fact,  it  is  reported  that  the  bars  at  the  head  of  the  lake  and 
below  Marcella  to  the  mouth  of  Black  Creek  are  enlarging  gradually, 
and  each  year  it  requires  a  little  higher  stage  of  water  to  enable  boats 
to  pass  through  the  lake.  Brush  or  light  pile  dams  at  the  bars  can  be 
built  at  little  expense,  and  a  considerable  increase  of  depth  obtained. 
The  work  of  clearing  the  banks,  begun  last  season,  should  be  carried 
out  systematically,  and  by  the  expenditure  of  $6,000  in  one  low- water 
season  can  be  completed  so  that  farther  work  would  not  be  necessary 
for  several  years. 
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Money  statement. 

Jnly  1, 1891,  balance  nnexpended : $3, 586. 23 

Juiie  ak),  1892,  amount  expended  during  fiscal  year - 3, 556. 82 

July  1, 1892,  balance  unexpended 29.41 

July  1, 1892,  outstanding  fiabilities 9.00 

July  1, 1892,  balance  available - .- 20. 41 

Amount  appropriated  by  act  approved  July  13, 1892 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893  • 3, 020. 41 

Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June  30, 1894  6, 000. 00 
Submitted  in  compIiAnce  with  requirements  of  sections  2  of  rivei  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

In  general;  when  the  water  is  high  enough,  Yazoo  River  steamboats  run  through 
the  lake. 

List  of  stern-wheel  steamboats  that  navigated  Tchula  Lake  in  the  fiscal  year  1892. 


Kame. 


AAdie  E.  Faison 
Blanks  Com  well 
John  F.  Allen  .. 
Gren.  Miles 


g 


241.5 
232.4 
133. 9 
74.25 


t 
g 


Feet. 
135.0 
140,0 
130.0 
95.2 


PQ 


Feet. 
30.6 
29.0 
24.0 
17.3 


Feet. 
4.9 
4.6 
4.2 
2.1 


Draft. 


Ft.  in. 
2    2 
2    2^ 
1    8 
1    3 


% 
-% 

3 


Ft,  in. 
5  0 
5  2 
4  0 
3    2 


5 


S 


8 
20 
W 
24 


§ 

a 
o 

(0 


51 

251 

62 

50 


Summary  of  commerce  reported. 


Cotton 

Cotton  seo<l . . . 

I^ivo  stock 

Lumber 

Stavt-a 

I*i"oviaion8 

(train 

Misccllaneona 


Total  freight. 
Estimated  value . . . 


Articles. 


1891-'92. 


1890-'91. 


Tons. 

Tons. 

1,350 

1,500 

2, 505 

2,100 

.     24 

27 

1,460 

1,230 

3,615 
500 

1,055 

1,110 

600 

1,360 

700 

8.864 

10,272 

.$537,000  I    ^02,000 


Tlie  Yazoo  branch  of  the  Illinois  Central  Railroad  from  Parsons,  on  the  Yallabusha, 
to  Jackson,  Miss.,  runs  parallel  to  the  lake,  and  also  has  a  tap  line  from  Tchula  to 
the  main  line  at  Diirant,  and  has  diverted  a  large  amount  of  the  business  formerly 
done  by  steamboats. 
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V   12. 
IMPROVEMENT  OF  TALLAHATCHEE  RIVER,  MISSISSIPPI. 

The  headwaters  of  Tallahatehee  River  are  in  Tippah  County,  in 
northern  Mississippi,  whence  it  flows  in  a  general  s<mthwesterly  direc- 
tion through  the  counties  of  X^nion,  Lafayette,  Panola,  joins  Cold  water 
River  in  Quitman,  and  then,  as  the  main  stream,  flows  in  a  southerly 
direction  through  Tallahatehee  and  LeFlore  counties,  and  unites  with 
the  Yallabusha  in  fonning  Yazoo  River. 

Under  river  and  harbor  act  of  June  18, 1878,  an  examination  was 
made  that  year,  and  the  project  based  thereon  contemplated  improve- 
ment of  low- water  navigation  of  the  river  from  its  junction  with  the 
Coldwater  to  the  mouth,  a  distance  of  about  100  miles,  by  removal  of 
snags,  sunken  logs,  and  leaning  timber,  and  the  wreck  of  the  steamer 
Star  of  the  West,,  8  miles  above  the  mouth.  The  estimated  cost  of  the 
work  was  840;,0(K),  if  completed  in  two  consecutive  low-water  seasons. 
(Report  Chief  of  Engineers,  1879,  pages  982-986.) 

The  following  appropriations  have  been  made : 


By  act  of— 

August  5, 1886 $3,500 

August  11, 1888 5,000 

September  19,  1890 6, 000 

Total 37,500 


By  act  of— 

March  3, 1879 $6,000 

June  14, 1880 9,000 

March  3, 1881 3,000 

Augusta,  1882 3,000 

July  5, 188-1 3,000 

By  the  terms  of  the  acts  $5,000  of  the  appropriation  of  1880,  $2,000 
of  tlie  appropriation  of  1881,  and  all  of  the  appropriation  of  1882  were 
required  to  be  expended  above  the  mouth  of  Coldwat-er  to  BatesviUe, 
in  the  i)art  of  the  river  known  as  the  Little  Tallahatehee,  which  was 
not  included  in  the  original  project  or  estimate  of  cost. 

The  improvement  was  commenced  at  the  mouth  September  18, 1879, 
by  the  United  States  sna^  boat  Florence,  and  carried  upstream  to  witliin 
20  miles  of  Sharkey  Landiiifr,  where  work  was  suspended  November  20, 
1879.  Operations  during  this  period  consisted  of  the  removal  of  lean- 
ing timber,  which  obstructed  navigation  at  all  stages.  The  work  of  the 
Florence  was  resumed  the  latter  part  of  August,  1880,  at  Pecan  Point, 
and  continued  down  to  the  mouth,  where  operations  were  susi>ended 
October  18, 1880.  For  the  stretch  of  river  above  mouth  of  Coldwater 
to  Bates\ille  a  flatboat  was  built  and  fitted  up  with  necessary  ma- 
chinery, and  work  was  commenced  early  in  October,  1880,  at  the  mouth 
of  Coldwater  and  continued  upstream  to  Batesville,  where  it  was  sus- 
pended at  the  close  of  January,  1881.  Operations  consisted  of  remov- 
ing snags,  logs,  leaning  timber,  rafts,  and  drift  piles.  This  work  was 
resumed  at  Batesville  June  4, 1881,  and  between  that  date  and  August 
9,  1881,  was  carried  down  to  mouth  of  Coldwater.  During  this  x>eriod 
the  river  was  very  low,  and  in  places  blocked  with  drift,  through  which 
a  cliannel  was  cut  wide  enough  for  boats  to  i^ass  on  a  good  stage  of 
water.  From  the  mouth  of  Coldwater  the  boat  was  dropped  down- 
stream, removing  the  principal  obstructions,  as  far  as  i)racticable  with 
the  limited  amount  available,  on  the  wjiy,  and  tiioroughly  cleaning  a 
bad  stretch  of  river  near  Pecan  Point,  complained  of  by  steamboat  men, 
after  wiiich  work  was  suspended  about  the  middle  of  September,  1881. 
Under  the  act  of  1882  w^ork  was  resumed  at  Batesville  September  15, 
1882,  and  carried  down  to  within  0  miles  of  the  mouth  of  Coldwater, 
where  operations  were  suspended  November  30,  1882.  Owing  to  lack 
of  funds  nothing  was  done  during  the  following  season,  but  from  No- 
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vember  1  to  December  6, 1884,  the  TTuited  States  snag  boat  Meigs  was 
employed  in  thoroughly  clearing  the  obstructions  in  the  lower  part  of 
the  river  for  a  distance  of  about  25  miles  above  the  mouth.  Work  with 
the  Meigs  was  resumed  under  the  next  appropriation  December  1, 
1886,  but  December  27  the  boat  was  withdrawn  on  account  of  high 
water  until  May  11, 1887,  after  which  work  was  contintled  until  June 
10, 1887,  and  carried  from  the  mouth  to  Sharkey  Lauding  before  the 
funds  were  exhausted.  "No  work  was  done  the  following  year,  no  fiinds 
being  available,  but  May  18-^31  and  June  13-17, 1889,  the  M^igs  again 
worked  over  the  lower  river  as  high  as  Williams'  woodyard,  18  miles 
below  Sharkey,  suspending  operations  the  latter  date  on  account  of 
high  water.  November  8  to  December  24, 1889,  the  Meigs  was  employed 
between  the  mouth  and  Cassidy  Bayou,  1  mile  below  Sharkey.  Under 
the  act  of  1890  the  Meigs  entered  this  river  November  1, 1890,  and 
worked  rapidly  up  to  Sharkey  Landing,  as  it  was  desired  to  carry  oper- 
ations to  the  mouth  of  Cold  water  before  the  water  should  fall.  The 
boat  reached  a  point  6  miles  above  Sharkey  November  7,  but  found  the 
water  too  low  to  go  farther,  and  turned  back,  and  was  employed  on  the 
40  miles  below  Sharkey  until  November  17.  On  the  latter  date  a  slight 
rise  set  in,  and  the  work  was  carried  up  to  Mead  Landing,  at  mouth  of 
Tillatoba  liiver,  about  25  miles  above  Sharkey,  until  November  25, 1890. 
During  the  remainder  of  November  the  boat  worked  in  the  lower  part 
of  the  river.  Nothing  further  was  done  until  June  15,  1891,  when  the 
MeigSy  which  had  been  working  in  the  Yazoo,  entered  this  stream  and 
worked  for  six  days,  removing  tree  slides,  etc. 

The  work  from  1879  to  the  end  of  the  fiscal  year  1891  resulted  in 
great  benefit  to  navigation  of  that  part  of  the  river  below  Sharkey 
Landing,  enabling  steamboats  to  run  to  the  latter  place  the  year  round, 
while  before  the  improvement  commenced  there  was  navigation  for  only 
about  6  months  of  the  year.  While  the  project  contemplated  work  from 
the  mouth  up  to  the  junction  of  theColdwater  and  Little  Tallahatchee, 
little  has  been  done  above  Sharkey  Landing,  for  the  reason  that  the 
available  funds  were  not  sufficient  for  extending  operations  farther,  and 
because  the  steamboat  interest  reported  that  boats  would  not  go  above 
that  landing  except  to  make  occasional  trips  into  Cold  water  liiver  at 
high  stages,  when  navigation  was  as  good  and  about  as  safe  as  in  the 
lower  part  of  the  stream.  In  1890,  however,  the  steamboat  men  re- 
quested that  snagging  operations  be  extended  above  Sharkey  to  the 
forks. 

The  work  in  the  Little  Tallahatchee  Biver,  above  the  mouth  of  Cold- 
water  to  Batesville,  has  resulted  in  no  benefit  to  navigation  or  com- 
merce, as  there  has  been  little  or  no  trade  in  that  part  of  the  stream 
since  the  war.  It  was  not  recommended  by  the  officer  in  charge,  and 
at  the  close  of  operations  in  1882  he  reported: 

On  the  stretch  of  river  between  BatesyiUe  and  the  month  of  Cold  water  I  do  not 
think  it  advantageous,  in  a  commercial  view,  to  expend  any  more  money.  There 
has  not  been  a  boat  on  this  section  of  the  river  since  the  war.  I  doubt,  even  if  the 
river  was  improved,  that  boats  could  be  induced  to  run. 

During  the  fiscal  year  1892  operations  were  continued  as  follows: 
The  United  States  snag  boat  MeigSy  P.  E.  Starr,  master,  commenced 
work  at  the  mouth  Octol^r  1, 1891,  and  continued  in  this  stream  until 
theend  of  that  month,  at  which  time  the  available  funds  were  exhausted. 
The  river  was  at  a  low  stage,  and  effective  work  was  done.  A  short 
distance  above  Pecan  Point,  about  15  miles  below  Sliarkey,  the  boat 
was  comi)elled  to  turn  ba<;k  October  19  on  account  of  falling  river  and 
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the  sliglit  depth  on  bars  above.  It  returned  to  the  month  and  then 
worked  back  upstream  about  20  miles  to  Yuba  Dam^  and  at  the  end 
of  the  month  returned  to  Yazoo  Eiver.  The  drag  chain  was  kept  down 
all  the  time,  and  where  it  failed  to  catch  the  bottom  logs  an  anchor  was 
dragged  to  dislodge  them.  The  principal  points  where  work  was  done 
are  as  follows:  Dogwood,  Dogwood  Bend,  Emma  Cut-off,  Glen  Burr, 
Burr  Field,  Jim  White,  Terry  Field,  Parrish,  Wildwood,  Woodstock, 
Lock  Lomond,  ]N^ew  Hope,  Shell  Mound,  Sunny  Side,  Bed  Cross,  Sandy 
Bidge  Beach,  Omega^  Holly  Grove,  Portwood,  bends' below  and  above 
Bayou  Winchello,  Moss  Place,  bend  below  Walton's,  Shadjr  Grove, 
Blythes,  and  Pecan  Point.  The  master  and  pilots  of  the  steamer  John 
F.  Allen  (the  only  boat  running  in  Tallahatchee  at  the  time)  reported 
in  commendatory  terms  regarding  this  work. 
The  following  is  a  summary  of  ^e  month's  work: 

Snagfl  palled 291 

Stumps  pulled 107 

Shore  snags  cut 46 

Logs  removed  from  channel ^ 44 

Wrecks  removed,  viz :  Large  shaft  and  three  flanges  of  steamer  Edward  J.  Gaff 
(hurned  1863),  near  the  mouth.  Also  blew  up  and  removed  about  3  cords  of  frames, 
deck  beams,  and  sides  of  steamer  Star  of  the  West  (sunk  1863),  8  miles  above  the 
mouth. 

There  can  be  no  doubt  that  the  work  in  this  river  has  been  of  great 
benefit  to  navigation  from  the  mouth  up  to  Sharkey  Landing,  but  the 
trouble  has  been  that  with  the  small  amounts  appropriated  nothing 
could  be  attempted  beyond  the  removal  of  the  worst  obstructions. 
Lieut.  Col.  Benyaurd  estimated  that  the  obstructions  below  the  mouth 
of  Gold  water  could  be  removed  in  two  consecutive  seasons  of  low  water 
at  a  cost  of  $40,000.  The  appropriations  during  a  period  of  thirteen 
years  aggregate  $37,500,  of  which  the  law  required  $10,000  to  be  ex- 
X>ended  on  a  part  of  the  stream  not  included  in  the  original  project. 
Few  obstructions  are  brought  into  the  river  every  year  by  sliding  and 
caving  banks,  and  the  shifting  and  scouring  of  the  channel  exposes 
others  on  the  bottom  or  lodges  them  upon  the  bars.  A  snag  boat 
should  be  used  for  a  short  time  each  year  in  removing  obstructions  in 
the  channel,  but  the  appropriation  should  be  large  enongh  to  permit 
the  systematic  clearing  of  the  banks,  and  the  sum  of  $10,000  can  be 
expended  to  advantage  in  this  way  in  one  season  of  low  water,  and 
result  in  permanent  benefit  to  navigation. 

Money  stateynent 

July  1, 1891,  balance  unexpended .v. $2,031.08 

June  30,  1892,  amount  expended  during  fiscal  year 2, 012. 50 

July  1, 1892,  balance  unexpended  18. 52 

July  1,  1892,  outstanding  liabilities 17. 00 

July  1,1892,  balance  available * ;.  1.52 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 5, 001. 52 

{Amount  (estimated)  required  for  completion  of  existing  project 7, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894    10;  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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This  rirer  was  navigable  to  Sharkey  Landing  the  entire  year.  During  high  stages 
boats  ran  to  Mead  Landing;  at  month  of  Tillatoba  Creek^<and  occasionally  into  Cold- 
water  Kiver, 


List  of  hoaU  thai  navigated  Tallahatokee  Biver  in  fiscal  year  189 


r<9 


Kame. 


Addle  E.  Faison 


John  F.  Allen  — 
Blanks  Comwell. 

Lake  City 

JoeSeay* 


Huston  Combs, 
No.  2.* 


Sixflatboats 

H.M.Townsend* 


Racket 

General  Miles 


liTew  Idea  * 


Class. 


Stem  -  wheel 
steamboat. 

...do 

...do 

...do 

Tug 


Stem-wheel 
steamboat. 


^ 


i 


241.5 

133.9 
232.4 
35.8 
27.74 


05.98 


Coal  flats 


Stem  -  wheel 
steamboat. 

...do 

...do 


.do 


89.7 

52.81 
72.43 

146.61 


FeeL 

135.0 

130.2 

140.0 

75.0 

75.0 


98.0 


116.7 

99.0 
95.2 

125.0 


FteL 
80.0 

24.0 
29.0 
16.0 
16.0 


22.0 


18.0 

16.2 
17.3 

26.0 


5 


Feet 
4.9 

4.2 
4.6 
4.6 
6.0 


8.4 


3.1 

8.6 
2.1 

4.0i 


Draft. 


S. 
M) 


Ft. in. 
2    2 

1    8 

a  24 

1    4 
7    0 


1  10 

1  3 

2  0 


1 

-^1 


Ft.in. 
5    0 

4  0 

5  2 
3  2 
8  0 


3    2 


Between— 


Mouth  and  Sharkey 

Landing.  « 

do 

do 

do 

Yicksburg   and 

Marks  Landing, 

Coldwat4Jr  River. 
New    Orleans    and 

Coldwater     River 

(with  4  barges). 
Tallahatc  h  e  o    and 

New  Orleans. 
New  Orleans    and 

Coldwater  River. 

From  Vickaburg 

Green  wood     and 

Sharkey. 
From  Vlcksburg 


9> 


c 

O 


14 

60 
9 

14 
1 


1 

1 

1 
15 

1 


U 

o 
to 

!  S 


78 

380 
10 
32 


30 


*  Towboata  carrying  1  or  more  barges. 
Summary  of  commerce  reported. 


Articles. 


Cotton 

Cott^m  seed 

Hides  and  skins  — 

Live  stock 

Lumber 

Staves  

Provisions 

Grain 

Saw  loffs 

Miscellaneous 

Total  freiglits 

Estimated  value — 


1891-'92. 

1890-'9L 

Tons. 

Ton». 

5,588 

4,000 

8,257 

6,000 

53 

5 

31 

32 

1,188 

1,4'J4 

3,204 

9, 24,> 

5.571 

4,  L'OO 

5,725 

4,KU0 

24,473 

19. 01)0 

6,829 

5,000 

00,410 

53, 706 

|2,  428, 000 

$2, 115, 000 

The  Lonisville,  New  Orleans  and  Texas  Railway  has  a  branch  line  from  Clarks- 
dale  to  Minter  City  on  the  Tallahatchee,  which  will  be  extended  to  connect  with  the 
Georgia  Pacific  near  Greenwood,  and  the  Georgia  Pacific  and  Illinois  Central  Rail- 
roads at  Greenwood;  are  competitors  for  the  trade  of  the  Tallahatchee  River. 


V  13. 

« 
IMPROVEMENT  OF  STEELE  AND  WASHINGTON  BAYOUS,  MISSISSIPPI. 

Steele  Bayou  has  its  source  in  Swan  Lake,  in  Washington  County, 
Miss. ;  flows  in  a  general  southerly  direction,  forming  the  outlet  of  Lake 
Washington,  with  which  it  is  connected  by  Washington  Bayou,  a  stream 
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about  7  miles  in  length,  and  enters  Yazoo  River  about  12  miles  above 
its  mouth.  Its  course  is  parallel  to  the  Mississippi  and  its  length 
about  85  miles;  the  fall  is  slight  and  the  stream  is  not  navigable,  ex- 
cept when  the  Mississippi  is  high  enough  to  fill  the  lower  portion  with 
back  water. 

An  examination  of  Steele  Bayou  from  its  mouth  to  Swan  Lake  was 
made  under  river  and  harbor  act  of  August  2, 1882,  and  in  January, 
1883,  the  officer  in  charge  reported  adversely  to  the  improvement. 
(Report  Chief  of  Engineers,  1884,  pages  1360-1362.) 

The  following  appropriations  have  been  made,  viz: 

By  a<*t  of — 

July  5,  1S«1 $2,500 

AutruHt  5,  IKSB 2,500 

Auj^'uat  U,  1«88 2,500 

Seph-niUer  19,  1800 * 2,500 


Total 10,000 

The  act  of  18S4  j)rorided  for  improving  Steele  Bayou  alone ;  Wash- 
ington  Bayou  has  been  iucluded  in  subsequent  appropriations.  The 
project  contemplates  removing  snags,  stumps,  drift,  and  leaning  tim- 
ber to  improve  high-water  navigation. 

Work  with  a  chopping  party  was  commenced  at  the  foot  of  Swan 
Lake  November  1, 1884,  and  was  carried  down  to  the  mouth  of  the 
bayou  and  suspended  February  11, 1885,  and  consisted  of  the  removal 
of  the  principal  obstructions  only.  It  was  resumed  November  1,  1886, 
at  the  head  of  Washingt^jn  Bayou,  continued  down  Steele  Bayou  about 
40  miles,  and  suspended  early  in  January,  1887,  by  high  water,  ii^oth- 
ing  was  done  the  following  season,  as  the  unexpended  balance  was  not 
sufficient  to  resume  work.  February  11,  1889,  a  steamboat  was  hired, 
and  employed  for  sixteen  days  in  removing  obstructions  below  the 
mouth  of  Washington  Bayou  down  to  withiif  8  miles  of  theTnouth,  and 
was  then  withdrawn  on  account  of  high  water.  July  12-17,  1889,  a 
light-draft  steamboat  was  employed  to  remove  obstructions  from  Bon 
Eagle  Plantation  down  to  the  moath,  about  22  miles.  Under  the  act 
of  1890,  the  United  States  snag  boat  Florence  was  sent  into  Steele 
Bayou  February  8, 1891,  and  worked  until  the  end  of  that  month,  when 
it  was  with(kawn  on  account  of  high  water.  Operations  extended  from 
the  mouth  up  to  the  foot  of  Poindexter  Island,  about  50  miles. 

From  1884  to  the  end  of  the  fiscal  year  1891,  Steele  Bayou  was  worked 
over  twice  from  Swan  Lake  to  the  mouth,  and  the  obstructions  in  Wash- 
ington Bayou  were  removed  in  188G,  resulting  in  greater  ease  and  safety 
to  steamboat  navigation  at  high  stages,  but  operations  were  by  no 
means  thorough  on  account  of  the  small  appropriations. 

In  the  fiscal  year  1892  work  was  continued,  as  follows: 

After  suspending  operations  in  Tchula  Lake  the  outfit  which  had 
been  used  in  that  stream  was  transported  to  the  mouth  of  Steele  Bayou 
December  21, 1891,  and  a  chopping  party  organized.  Work  was  car- 
ried from  the  mouth  upstream  about  22  miles,  and  suspended  February 
12, 1892,  when  the  funds  were  exhausted.  Operations  were  conducted 
under  the  supervision  of  Overseer  William  V.  Hall,  who  reported  the 
following  summary  of  work  done,  viz: 


Snags  removed  from  channel 

Jams  removed 

Side  jams  removed 

Hhore  snags  and  Io^^h  cut 

Leaning  trees  cut 


28 

1 

6 

157 

924 


Leaning  trees  topped 100 

Trees  girdled 675 

Square  yards  brush  and  wiUowa 
cut 11,800 
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The  region  bordering  the  upper  part  of  Steele  Bayou  and  Washing- 
ton and  Swan  lakes  furnishes  the  principal  products.  The  lower  part 
of  the  bayou  is  subject  to  overflow  from  backwater,  and  not  much  land 
in  the  vicinity  is  cultivated.  The  west  side  of  Lake  Washington  is 
near  the  Mississippi,  and  a  loop  line  of  the  Louisville,  New  Orleans  and 
Texas  Eailway,  from  Coahoma  to  EoUing  Fork,  passes  between  Swan 
Lake  and  Lake  Washington,  and  diverts  the  main  traffic  from  the 
bayou  before  navigation  opens.  Steamboat  navigation  in  Steele  Bayou 
was  not  commenced  until  1879,  and  since  the  constrnction  of  the  rail- 
road in  1884  it  has  decreased  steadily  until  for  several  years  past  the 
trade  has  amounted  to  little  or  nothing.  In  view  of  the  limited  com- 
merce to  be  benefited  and  the  cost  of  maintaining  the  work  by  the  re- 
moval of  new  obstructions,  added  from  time  to  time,  it  is  ijot  believed 
that  any  farther  amount  can  be  expended  profitably  for  the  improve- 
ment of  this  stream,  and  estimates  for  that  jmrpose  are  omitted. 

Money  statement 

July  1. 1891,  balance  unexpended ^       $979. 34 

June  30, 1892,  amount  expended  during  fiscal  year 966. 67 

July  1, 1892,  balance  unexpended , 12. 67 

July  1,  1892,  outstanding  liabilities 0. 31 

July  1,  1892,  balance  available 12.36 

Amount  appropriated  by  act  approved  July  13,  1802 2, 500. 00 

Amount  available  foi  fiscal  year  ending  June  30, 1893 2, 512. 36 


COMMERCIAL  STATISTICS. 

Tbis  stream  is  reported  by  steamboat  men  as  navigable  only  when  the  gauge  at 
Vicksburg  rea<ls  33  feet  or  above. 

In  the  past  fiscal  year  the  stern-wbeel  steamboat  Ike  Bonham,  78.52  tons,  made 
one  round  trip  from  Vicksburg  to  Magnolia,  Miss.  No  other  boats  ran  into  the 
stream. 

The  commerce  reported  for  the  year  is  given  below : 


Articles. 

1891-'e2. 

Tons. 

9 

100 

1,335 

50 

1890-'91. 

188ft-'90. 

Cotton 

Tons. 
1 

50 
150 
125 

Tons. 
8 

Cotton  seed ; 

346 

Lamber  (saw  logs ) 

Mi'U'^Hftnf^OTW  ,.-,-- - .... 

Total  down  freicrhts 

1,584 
100 

326 
300 

364 

Setom  fireightfl 

350 

Total  ft«ight» 

1,684 
$10, 000^ 

626 

$16,000 

704 

^•tiniAted  vaIho.  ......-- ....-r  

$50,000 

The  branch  of  the  Louisville,  New  Orleans  and  Texas  Railway  referred  to  in  this 
report  has  diverted  traffic  from  the  bayou,  and  owing  to  tlie  uncertainty  of  naviga- 
tion there  is  no  probability  that  any  portiou  of  the  trade  will  be  revived. 
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V14. 

IMPROVEMENT  OF  BIG  SUNFLOWER  RIVER,  MISSISSIPPI. 

Big  Sanflower  River  has  its  source  in  Mud  Lake,  Coahoma  County, 
Miss.,  2h  niiles  from  Friars  Point,  on  the  Mississippi,  flows  in  a  general 
southerly  direction,  and  enters  Yazoo  River  about  45  miles  above  its 
mouth.  During  extreme  high  water  it  is  navigable  to  Clarksdale,  about 
280  miles  above  the  mouth,  but  Faisonia,  alK)ut  144  miles  above  the 
mouth,  ordinarily  is  considered  the  head  of  navigation. 

Upder  river  and  harbor  act  of  June  18,  1878,  an  examination  of  this 
river  was  made,  and  the  project  based  thereon  contemplated  the  removal 
of  snags,  sunken  logs,  and  leaning  timber  obstructing  navigation,  and 
building  wing  dams  to  scour  a  channel  from  3  feet  to  40  inches  deep 
throughout  Oliphant  Bar  and  Muscle  Shoals,  at  an  estimated  cost  of 
$66,000.  Oliphant  Bar  begins  at  th^  mouth  of  the  river  and  extends 
upstream  15  miles  5  Muscle  Shoals  begin  about  38  miles  above  the  mouth 
and  extend  upstream  about  6  miles.  (Report  Chief  of  Engineers.  1879, 
pp.  982-984.) 

The  following  appropriations  have  been  made: 


By  act  of— 

March  3,  1879 $20,000 

JimeU,  1880 8,000 

March  3,  1881 4,000 

August  2,  1882 5,000 

July  5,  1884 5,000 


By  act  of— 

Augusts.  1886 $5,000 

August  11,  1888 5,000 

September  19,  1890 5, 000 

Total.. 57,000 


The  imi)rovement  wa«  commenced  in  the  fall  of  1879.  A  light-draft 
steamboat  was  chartered  September  11  and  employed  until  Kovember 
27, 1879,  in  removing  snags,  logs,  etc.,  and  building  10  wing  dams  at 
Oliphant  Bar,  which  increased  the  depth  of  water  to  3  feet  where  there 
had  been  but  18  inches,  and  3  wing  dams  at  Muscle  Shoals.  These 
dams  were  inexpensive  structures  of  light  piles  and  brush,  but  answered 
the  purpose  for  which  intended.  Work  was  resumed  June  19, 1880, 
with  a  light-draft  steamboat,  hired  for  the  purpose,  and  continued  un- 
til December  4, 1880,  when  it  was  suspended  by  high  water.  During: 
this  period  operations  were  carried  from  the  mouth  up  to  Faisonia,  and 
consisted  of  removing  snags  and  logs  from  the  channel,  leaning  timber 
along  the  banks,  and  building  wing  dams  at  Gallao  and  Vick  Land- 
ing, which  increased  the  depth  of  channel  from  18  Inches  to  3J  feet. 
The  next  season  a  chopping  party  commenced  the  removal  of  leaning 
timber  and  snags  at  Clarksdale  June  10,  1881.  This  work  was  carried 
downstream  until  June  24,  when  the  party  was  moved  down  to  Faisoniai 
where  operations  had  ceased  in  1880.  From  June  29  to  September  15, 
1881,  work  was  carried  from  Faisonia  upstream  to  Dougherty  Ferry, 
after  which  the  force  was  transferred  to  the  lower  part  of  the  river, 
where  it  was  employed  in  removing  obstructions,  repairing  the  dams  at 
Callao  and  Vick  Lauding,  and  building  new  dams  at  Shell  Eidge  until 
October  27,  1881,  when  work  was  suspended  by  high  water.  In  1882 
operations  of  a  chopi)ing  party  commenced  August  26,  and  were  con- 
tinued until  the  latter  part  of  January,  1883.  Work  during  this  period 
extended  from  Standing  Stumj)  upstream  to  Clarksdale,  and  included 
all  the  upper  river  that  had  not  been  worked  over  previously.  Nothing 
was  done  the  following  season,  as  no  appropriation  was  made  and  the 
balance  available  was  not  sufficient  to  resume  operations.  Under  the 
act  of  1884  a  light-draft  steamboat  was  chartered  October  12  and  em- 
ployed in  the  lower  river  until  December  21, 1884,  in  removing  snags, 
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logs,  etc.,  and  building  and  repairing  wing  dams  where  needed.  This- 
work  was  supplemented  by  opei-ations  of  the  United  States  snag-boat 
Meigs  January  1-18, 1885.  From  June  14  until  August  26, 1887,  oper- 
ations were  continued  below  Faisonia  by  means  of  a  light-draft  steamer, 
hired  for  the  purpose,  and  a  force  of  25  to  30  men.  This  work  consisted 
of  removing  obstructions  from  the  channel  and  building  wing  dams 
where  needed  at  the  shoals.  June  7,  July  7,  and  September  1-9, 1889, 
a  steamboat  was  employed  in  going  over  the  work  below  Faisonia,  re- 
moving obstructions  and  building  and  repairing  dams.  January  10  to 
February  13, 1891,  the  United  States  snag-boat  Meigs  was  employed  in 
the  river  below  Faisonia,  but  was  withdrawn  the  latter  date  on  account 
of  high  water.  In  addition  to  the  removal  of  obstructions,  brush  dams 
were  built  by  the  Meigs  at  head  of  Muscle  Shoals  and  at  Hollywood 
Bar.  The  water  remained  too  high  to  resume  work  until  the  latter  part 
of  May,  but  June  1, 1891,  the  snag-boat  Florence  was  sent  into  this  river 
and  worked  until  the  end  of  the  month  removing  obstructions  between 
the  month  and  a  point  18  miles  above  Faisonia. 

Operations  from  1879  to  the  close  of  the  fiscal  year  1891  extended 
over  the  navigable  part  of  the  river  from  Olarksdale  to  the  mouth, 
though  little  has  been  done  above  Faisonia  since  1882,  for  the  reason 
that  it  would  have  resulted  in  no  benefit  to  commerce  or  navigation  to 
clear  the  upper  river  and  allow  the  lower  part  to  remain  obstructed, 
the  appropriations  being  too  small  to  permit  work  over  the  whole.  To 
obtain  the  greatest  benefit  with  the  means  available,  it  has  been  the 
endeavor,  therefore,  to  keep  the  lower  river  open  to  navigation  the 
year  round,  with  the  view  to  extending  navigation  to  Lehrton,  or  higher, 
as  the  work  progresses.  Regarding  the  benefits  derived  from  the  work 
done,  the  steamboat  men  report  a«  follows:  Before  the  improvement 
commenced  the  river  was  navigable  for  very  light  boats  about  6  months 
of  the  year;  now  it  is  navigable  the  year  round,  but  difficult  and  dan- 
gerous at  low  stages  on  account  of  shoals,  snags,  and  sunken  logs. 
Larger  boats  are  used,  and  make  the  round  trip  (about  180  miles  and 
return)  in  5  days,  while  before  the  improvement  it  was  unusual  for  a 
boat  to  make  the  trip  under  eight  days.  Freight  rates  are  reported  to 
be  60  per  cent  less.  The  lands  along  the  river  are  being  cleared  and 
settled  rapidly  of  late  years,  which  is  attributed  in  part  to  the  im- 
proved navigation. 
In  the  fiscal  year  1892  operations  were  continued  as  follows: 
As  the  balance  available  July  1, 1891,  was  but  $799.14,  little  work 
could  be  accomplished,  and  it  was  decided  that  nothing  would  be  done 
until  one  of  the  snag  boats  should  be  available  at  a  favorable  stage  of 
water.  This  opportunity  presented  itself  when  the  snag  boat  Florencey 
J.  H.  Lewis,  master,  was  on  the  way  back  from.Tchula  Lake,  after  tow- 
ing the  quarter  boat  and  transporting  the  chopping  party  to  that 
stream.  The  Florence  entered  Big  Sunflower  Eiver  August  18  and  con- 
tinued work  until  August  30, 1891,  when  the  fiinds  were  exhausted  and 
the  boat  returned  to  Vicksburg.  Operations  were  carried  up  to  within 
one-half  mile  of  Faisonia,  and  the  tbllowing  obstructions  removed: 

stamps  puUed 18 

Logs  removed  from  channel 33 

Leaning  trees  cut ' 23 

Cut  off  sharp  point  which  had  129  trees  and  saplings  on  it. 
The  water  was  at  a  low  stage,  and  all  the  stumps  and  logs  were  taken 
directly  from  the  channel. 
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The  following  extnict  from  iny  aniiua]  report  for  1891  remains  appli- 
cable to  tliiis  work : 

It  is  recommended  that  fnture  appropriations  shall  not  restrict  expend! tnres  to 
designated  stretches  of  river,  in  order  that  the  funds  may  be  applied  vrhere  the 
work  is  needed  most  and  where  it  wiH  yield  the  greatest  benefit  to  navigation. 

The  estimate  of  $66,000,  made  in  1879,  for  the  improvement  of  this  river  (page 
984,  Report  Chief  of  Engineers,  1879),  did  not  contemplate  doing  the  work  at  irreg- 
nlar  intervals  extending  over  a  period  of  fifteen  years,  as  it  will  with  the  osnal 
appropriations,  bnt  was  made  witn  a  view  to  finishing  it  in  not  more  than  three  or 
four  consecutive  seasons.  As  new  obstructions  are  added  from  time  to  time,  it  is 
impossible  to  make  any  definit-e  estimate,  but  if  an  appropriation  of  not  less  than 
$20,000  is  made  it  can  be  spent  to  advantage  and  with  economy  in  one  or  two  low- 
water  seasons,  and  result  in  greater  benefit  to  navigation  and  work  of  a  more  last- 
ing character  than  a  larger  sum  by  small  allotments  every  other  year* 

Money  statement. 

July  1, 1891,  balance  unexpended $803. 93 

June  30,  1892,  amount  expended  during  fiscal  year 739. 04 

July  1,  1892,  balance  unexpended — 64. 89 

July  1,  1892,  outstanding  liabilities .29 

July  1, 1892,  balance  available 64.60 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

Amount  available  for  fiscal  year  endin^^une  30,  1893 5, 064. 60 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


In  the  past  fiscal  year  this  river  was  navigable  the  whole  period,  from  the  mouth 
to  Woodburn  (80  miles).  During  medium  and  high  stages  boats  ran  in  the  upper 
river  to  Faisonia  (144  miles)  and  above. 

List  of  Biem-wheeJ  steamboats  that  navigated  Big  Sunflower  Jtiver  in  fiscal  year  ISOiB, 


Name. 


Birdie  Bailey... 

Lake  City 

Ike  Bonhara 

Addie  E.  Faison 

Hibemia 

Byeraburg 

Gamma 


HiUCity 

General  Mfies 


§ 


^ 


I  Feet. 

109.74111.0 
35.80,  75.0 
78.52   93.4 

241.  50|  135.0 

157. 06|  135.0 

73.08;  93.0 
44.32,  84.0 


Uncle  BUly 79.81 


90.00 
72.40 


88.1 

95.0 
95.2 


5 


PQ 


Draft. 

43 

i 

■a 

1 

Hi 

^ 

Feet.  1 

22.0 

16.6 

18.0 

30.6 

Feet. 
3.5 
4.6 
3.6 
4.9 

Ft.  in: 
1  10 
1    4 

1  8 

2  2 

26.0 

4.0 

2    0 

18.4 

18.4 

7.7 

3.0 
4.3 
3.0 

1  8 

2  6 
1    4 

22.0 

4.6 

1    6 

17.8 

2.1 

1    8 

Ft  in 


Between— 


4 

3 
3 
5 


0 
2 
6 
0 


4    6 

3  6 
3  10 
3    0 


4    0 
3    2 


Holly  Bluff  and  month 

do 

Woodburn  and  month 

Solo  and  mouth 

5  Vick.sburg  and  Osceola 

'ifYicksburgand  Campbellsville  .. 

Vicksburg  and  Cobb  Place 

Yazoo  City  and  CampbRllHville  . 

East  llcnovo  andmoutli  of  Huah 
pnckena  River. 

5  Vicksburg  and  Lehrton 

(Vicksburg  and  Shell  Kidge 

Vickaburg  and  Woodburn 


s. 

• 

& 

V 

Z 

*j 

bS 

•o 

a 

c 

P4 

17 

32 

38 

130 

7 

SO 

6 

110 

1 
20 

^210 

10 

146 

75 

163 

30 

75 

27 
20 

U70 

6 

20 

APPENDIX  V — BEPORT  OF  CAPTAIN  WILLABD. 


1657 


SumtAary  of  commfrce  reported* 


■I 


Articles. 


Cotton 

Totlon  seed 

Hide* 

Lire  ttock 

Saw  lugs 

Lniuber 

Staves 

Miscellaneoas 

Total  down  froiKhts 
Return  freights 

Total  freighto 

Estimated  value 


1891-92. 

1890-'91. 

1880-'90. 

Tont. 

4,118 

5,450 

12 

265 

21,835 

906 

4,430 

2,549 

TOTIM. 

2,375 
3,500 

Toru. 
2,504 
3,975 

70 

15,400 

920 

3,210 

2,027 

150 
4,000 

869 
5,250 

39.565 
7,489 

27,511 
4,473 

16,a38 
5,322 

47, 054 

ii,:354,6oo~ 

81,984 

22.160 

$945,000 

$1,240,000  i 

1888-*89. 


'i 


font. 
4,000 
6,000 
1 
150 

490 
8,880 

14, 521 
9,680 


24,201 


The  Louisville,  New  Orleans  and  Texas  Railway  crosses  the  river  at  Clarksdale, 
and  thence  sonth  runs  parallel  to  the  stream,  at  distances  varying  from  5  to  20  miles. 
The  €h3orgia  Pacific  DiviHion  of  the  Richmond  and  Danville  crosses  the  river  near 
Johnsonville  with  a  line  running  from  Arkansas  City  on  the  Mississippi  River  to 
Atlanta,  Ga. 


V15. 

IMPROVEMEirr  OP  BIG  HATCHEE  RIVER,  TENNESSEE. 

Big  Hatcliee  Eiver  has  its  source  in  northern  Mississippi,  flows  in 
noi'thwesterly  and  then  westerly  direction  through  the  most  produc- 
tive region  of  West  Tennessee,  and  enters  the  Mississippi  Eiver  60 
miles  above  Memphis.  It  appears  that  navigation  of  this  stream  was 
commenced  as  early  as  1827 ;  that  in  1841  and  1842  the  State  of  Ten- 
nessee appropriated  $100,000  for  improvement  of  rivers  in  the  western 
part  of  the  State,  one-third  of  which  was  expended  on  Big  Hatehee, 
aftei*  which  the  amount  of  commerce  was  considerable,  six  or  seven 
steamboats  having  been  employed  during  the  cotton  season,  and  there 
was  navigation  for  light-draffc  boats  the  year  round.  In  1860  the  legis- 
lature of  Tennessee  declared  the  stream  unnavigable,  and  authorized 
the  construction  of  fixed  railway  bridges  across  it,  in  consequence  of 
which  navigation  was  suspended  until  1879,  when  the  act  was  repealed, 
and  the  raikoad  companies  changed  their  bridges  to  conform  to  the 
law. 

Under  section  2  of  riVer  and  harbor  act  of  August  14, 1876,  which 
provided  for  "  examination  and  survey  of  such  rivers  and  harbors  as, 
in  the  judgment  of  the  Secretary  of  War,  will  subserve  the  general 
interests  of  commerce,"  an  examination  of  this  river  was  crdered,but, 
in  view  of  the  State  law  declaring  the  river  unnavigable,  it  was  deferred 
until  1879,  after  the  repeal  of  the  act  by  the  legislature  of  Tennessee. 
The  project,  based  upon  this  examination,  cx)utemplated  the  removal 
of  snags,  logs,  leaning  timber,  etc.,  to  render  the  stream  navigable 
throughout  the  year  for  light-draft  boats  from  Bolivar,  Hardeman 
County,  Tenn.,  to  the  mouth,  a  distance  estimated  to  be  about  240 
miles.  The  plan  of  oi)erations  contemplated  completing  the  work  in 
three  consecutive  seasons  of  low  water  at  a  cost  of  $30,000.  (Eeport 
Chief  of  Engineers,  1880,  pages  1330-1332.) 
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The  appropriations  have  been  as  follows: 


By  act  of— 

August  11, 1888 $5,000 

September  19, 1890 5,000 

Total 32,000 


By  act  of— 

JuueU,  1880 $10,000 

March  3, 1881 3,500 

August  2, 1882 3, 000 

Julys,  1881  , 2,500 

Augusts,  1886 3,000 

Operations  from  the  commencement  of  the  improvement  by  the  United 
States  to  the  close  of  the  fiscal  year  1891,  were  as  follows: 

A  chopping  party  commenced  work  at  Bolivar  August  13, 1880,  and 
continued  downstream  to  the  mouth  of  the  river,  which  was  reached 
December  10, 1880.  This  work  consisted  chiefly  of  clearing  the  leaning 
limber,  but  snags  and  logs  were  removed  from  the  channel  wherever 
practicable  with  the  means  at  hand.  In  1881  work  with  a  chopping 
party  was  resumed  at  Bolivar  June  22,  and  between  that  date  and 
October  15  was  carried  down  to  the  mouth,  special  attention  being 
given  to  the  removal  ol  obstructions  in  the  channel.  August  28-1^0- 
vember  4, 1882,  the  work  was  gone  over  again,  from  Bolivar  down  to 
Heed  Landing,  27J  miles  above  the  mouth,  many  ne^^  obstructions 
having  been  added  during  the  year,  by  caving  banks,  etc.  Owing  to 
lack  of  funds,  nothing  further  was  done  until  December  14,  1884, 
when  a  chopping  party  conunenced  work  at  Piljerk  Landing,  40  miles 
above  the  mouth,  and  continued  upstream  about  40  miles,  thoroughly 
removing  all  obstructions  to  navigation,  until  February  10, 1885,  when 
operations  w^ere  suspended  by  high  water,  l^othing  could  be  done  the 
following  low-water  season,  as  the  balance  available  was  insufficient  to 
resume  operations.  October  15,  1886,  work  was  begun  at  the  mouth 
and  continued  until  January  15,  1887,  when  it  was  stopped  by  high 
water,  having  been  carried  up  to  Rialto,  about  60  miles.  The  small 
balance  left  was  expended  June  17-27,  1887,  in  working  from  Eialto 
back  to  the  mouth,  giving  a  fair  navigable  channel  in  that  sti'etch  of 
river.  The  next  work,  April  5-June  14, 1889,  was  carried  from  Bialto 
upstream  to  the  Louisville  and  Nashville  Railroad  Bridge,  a  distance 
of  about  00  miles,  and  August  19-October  31, 1889,  a  hand-projMjlled 
snag  boat  was  employed  in  removing  obstructions  from  the  bottom  of 
the  river  below^  Rialto,  clearing  a  good  channel  between  that  plaee  and 
the  mouth  with  a  depth  of  2 J  feet  at  low  stages.  The  appropriation  of 
1890  was  made  late  in  the  season,  and  as  the  river  was  at  a  stage  too 
high  for  advantageous  work  during  the  greater  portion  of  the  time  to 
the  end  of  the  fiscal  year  1891,  work  was  not  resumed. 

Before  the  improvement  was  commenced  the  river  virtually  was  un- 
navigable  by  reason  of  the  obstructions;  in  1889  it  was  reported  navi- 
gable for  seven  months,  and  during  the  fiscal  year  1891  it  was  reported 
navigable  for  nine  months.  Between  Bolivar  and  its  moutU  the  stream 
is  crossed  by  four  railroads,  about  60  miles  apart,  which  transport  the 
l)rincipal  products  of  the  adjacent  country,  and  the  main  effect  of  the 
work  done  has  been  to  facilitate  the  transportation  of  timber  and 
staves  and  prevent  excessive  rates  of  freight.  The  fixed  bridge  of  the 
Tennessee  Midland  Railway,  about  60  miles  below  Bolivar,  prevents 
navigation  by  steamers  above  that  iwint.  If  tliis  bridge  is  provided 
with  a  draw,  and  the  snags  and  leaning  timber  removed  so  as  to  per- 
mit light-draft  boats  to  run  the  year  round,  there  is  a  probability  that 
the  steamboat  trade  may  be  revived,  though  not  t/O  the  extent  of  the 
period  i)rior  to  the  war,  before  the  railroads  were  built. 

Operations  duiing  the  fiscal  year  1892  were  as  follows: 

Owing  to  the  difficulty  of  hiiing  a  boat  of  sufficient  strength  and 
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with  appliances  adapted  to  removing  obstructions,  without  great  cost, 
it  was  deemed  advisable  to  defer  work  until  the  United  States  snag 
boat  Florence  completed  operations  in  Forked  Deer  River.  The  Flor- 
encey  J.  H.  Lewis,  master,  commenced  work  at  the  mouth  of  Big  Hat- 
chee  January  1,  1892,  and  contyiued  up  to  Green  Landing,  a  distance 
of  about  67  miles,  where  it  was  suspended  March  6,  1892,  by  high 
water.  The  following  is  a  summary  of  the  work  done  during  this  pe- 
riod : 


Stumps  pnUed 46 

Shore  suags  cut 496 

Lo^s  removed  from  channel 105 

Side  jams  removed 14 


Leaning  trees  cut 6, 677 

Leaning  trees  topped 21 

Trees  girdled 6,518 


Continued  high  water  to  the  end  of  the  fiscal  year  prevented  further 
operations. 

The  small  amount  of  commerce  to  be  benefited  is  not  at  aU  commen- 
surate to  the  cost  of  continuing  this  improvement,  or  to  maintaining 
what  has  been  done,  and  for  this  reason  it  is  not  believed  that  any 
further  amount  can  be  expended  profitably  unless  a  greatly  increased 
business  should  be  developed. 

Money  statement 

July  1, 1891,  balance  unexpended $5, 000. 81 

June  30, 1892,  amount  expended  during  fiscal  year 2, 822. 33 


July  1, 1892,  balance  unexpended 2, 178. 48 

July  1, 1892,  outstanding  liabilities 2. 56 


July  1, 1892,  balance  available 2,175.92 

Amount  appropriated  by  act  approved  July  13,  1892 3, 500. 00 


Amount  available  for  fiscal  year  ending  June  30,  1893 5, 675. 92 


COMMERCIAL  STATISTICS. 

On  May  20,  eleven  printed  requests  for  commercial  statistics  were  sent  to  steam- 
boat masters  and  all  other  persons  understood  to  be  enga^^ed  or  interested  in  naviga^ 
tion  of  this  stream.  But  three  replies  were  received,  two  of  which  reported  no  business 
done.  From  the  third,  the  commerce  for  the  year  appears  to  have  been  as  given  be- 
low. No  information  of  any  steamboat  being  in  the  river  during  the  year  was  re- 
ceived. 

Summary  of  commerce  reported. 


Cotton 

Lnmber  (aaw  logs) 


Staves  and  headin, 
MiBcellaneous 


ng- 


Total  freights 
Estimated  value . . . . 


Articles. 


1891-'92. 


Tons. 


4,450 
500 


4,950 
$30,000 


1890-'91. 


Tom. 

23 

6,010 

11,600 

25 

17,658 

"$i84,"600 
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• 
The  IllinoU  Central  Railroad  croBses  the  river  at  Bolivar,  the  head  of  proposed 
improvement;  the  Tennessee  Midland  Railway  crosses  at  Uatchoe  Station,  abont  178 
miles  above  the  mouth;  the  Louisville  and  Nashville  Railroad  crosses  at  Big  Hatchee 
Station,  abont  117  miles  above  the  mouth:  and  the  Newport  News  and  MiflBissippi 
Valley  Railroad  crosses  at  Rialto,  abont  5y  miles  above  the  mouth. 


Vi6. 
IMPROVEMENT  OF  FORKED  DEER  RIVER,  TENNESSEE. 

Main  Forked  Deer  Biver,  24  miles  long,  is  formed  by  the  janction  of 
the  North  and  South  Forks  in  Dyer  Connty,  West  Tennessee,  aboat  9 
miles  below  the  town  of  Dyersburg,  flows  in  a  southwesterly  direction, 
enters  Obion  Eiver  4  miles  above  its  mouth,  and  thus  finds  an  outlet  to 
the  MissiBsippi  at  Hale  Point,  95  miles  above  Memphis.  Originally 
the  mouth  of  Forked  Deer  Kiver  was  near  Ashport,  18  miles  below  Hale 
Point,  but  about  fifty- three  years  ago  the  Stateof  Tennessee  cuta  canal 
to  a  bend  of  the  Mississippi  (now  the  mouth  of  Obion  River),  shorten- 
ing the  length  of  main  Forked  Deer  Eiver  about  one-half.  The  original 
outlet  below  the  canal  is  closed  with  snags  and  drift,  and  is  called 
"OW  and  "Lost"  channels.  The  canal  is  known  as  "Tigertail." 
North  Fork  is  formed  by  several  small  creeks  near  Trenton,  in  Gibson 
County,  flows  in  a  westerly  direction  to  Dyersburg,  thence  southwest- 
erly. South  Fork  heads  in  McNairy  and  Henderson  counties,  and 
flows  in  a  general  northwesterly  direction.  Appropriations  aggregat- 
ing $43,000  were  made  by  the  State  of  Tennessee  tor  the  improvement 
of  Forked  Deer  Eiver,  at  various  times  within  the  twenty  years  pre- 
ceeding  1874,  but  their  expenditure  resulted  in  little  or  no  benefit  to 
navigation. 

Under  river  and  harbor  act  of  March  3, 1873,  an  examination  was 
made  from  Dyersburg  on  the  North  Fork  to  mouth  of  main  river,  the 
report  on  which  recommended  that,  in  view  of  the  cost  of  the  work  in 
comparison  with  the  small  amount  of  commerce  to  be  benefited,  the 
improvement  should  not  be  undertaken  by  the  United  States.  (Eeport 
Chief  of  Engineers,  1874,  Part  I,  pages  372-380.)  .Under  act  of  June 
14, 1880,  an  examination  of  the  South  Fork  and  reexamination  of  the 
North  Fork  and  main  river  were  made  (Eeport  Chief  of  Engineers, 
1881,  pages  1489-1497),  and  under  act  of  August  5,  1886,  a  tMrd  ex- 
amination of  North  Fork  below  Dyersburg  and  the  main  river  was 
made  (Eeport  Chief  of  Engineers,  1887,  pages  1494-1496). 

The  original  project  contemplated  tlie  removal  of  snags,  logs,  lean- 
ing timber,  etc.,  to  give  greater  ease  and  safety  to  navigation  of  South 
Fork  between  Brownsville  Landing  and  its  junction  with  North  Fork, 
a  distance  estimated  to  be  about  73  miles,  which  was  modified  in  1883 
so  as  to  extend  operat'ons  up  to  Jackson,  Tenn.,  the  head  of  naviga- 
tion, about  74  miles  above  Brownsville  Landing.  By  the  act  of  ISSS 
tlie  improvement  of  North  Fork  and  main  river  were  added  under  the 
general  title  Improving  Forked  Deer  Eiver,  and  the  project  contem- 
plated the  same  class  of  work  in  the  9  miles  of  North  Fork  below 
Dyersburg  and  thence  down  the  main  stream  to  the  mouth.  The  origi- 
nal estimates  of  cost  were  $19,250  for  South  Fork,  $4,500  for  North 
Fork,  and  $7,000  tor  the  main  river,  but  as  they  were  based  on  plans 
for  completing  tbe  work  in  one  season,  the  cost  will  be  increased,  as 
new  obstructions  are  added  from  time  to  time. 


APPENDIX  V — REPORT  OF  CAPTAIN  WILLARD.      1661 

The  appropriations  have  been  as  follows: 

By  act  of— 

August  2, 1882,  for  South  Fork $3,000 

July  5, 1884,  for  South  Fork 2, 000 

August  5, 1886,  for  South  Fork 5,  000 

August  11,  1888 : 

For  South  Fork 2,500 

For  North  Fork 4,600 

For  main  rij'er 2. 500 

September  19, 1890,  for  North  Fork  and  main  rivtT 2, 500 

Total 22,000 

Operations  from  the  beginning  of  the  improvement  by  the  United 
States  to  the  close  of  the  fiscal  year  1891  were  as  follows: 

Work,  with  a  chopping  party,  commenced  at  the  mouth  of  South 
Fork  July  7,  1883,  and  continued  until  November  10, 1883.  During 
this  period  the  water  was  at  a  low  stiige,  and  the  removal  of  leaning 
timber,  logs,  snags,  etc.,  was  carried  upstream  to  Jackson.  Under  the 
act  of  1884  work  was  resumed  October  1, 1884,  at  Jackson  and  carried 
downstream  about  $4  miles  to  Bell  Depot,  where  operations  where  sus- 
pended December  17,  1884,  the  available  funds  being  exhausted. 
Nothing  further  was  done  until  October  27, 1886,  when  operations  were 
begun  at  the  mouth,  and  between  that  dat«  and .  June  16, 1887,  were 
carried  upstream  to  within  4  miles  of  Bell  Depot.  No  work  was  done 
the  following  season,  no  funds  being  available.  The  next  and  last 
work  done  in  South  Fork  commenced  early  in  December,  1888,  near 
the  brush  dam  below  Bell  Depot,  where  operations  were  suspended  in 
1887.  By  means  of  explosives  a  channel  100  feet  wide  was  cleared 
through  the  dam,  after  which  the  removal  of  snags,  logs,  leaning  tim- 
ber, etc.,  was  carried  up  to  Jackson  and  then  back  to  the  mouth,  reach- 
ing the  latter  point  March  9, 1889.  April  1-17,  1889,  the  small  balance 
available  was  expended  by  a  small  hand-propelled  snag  boat  in  remov- 
ing leaning  timber  and  heavy  channel  obstructions  which  had  collected 
in  the  8  miles  above  the  mouth. 

Work  in  the  North  Fork  below  Dyersburg  was  commenced  by  a 
chopping  party  October  3,  1888,  at  tlie  mouth,  and  the  principal  shore 
work  was  completed  November  27, 1888.  Channel  work  with  a  hand- 
propelled  snag  boat,  fitted  with  light  shears  and  steam  power,  com- 
menced December  6, 1888,  and  continued,  when  the  stages  of  water  would 
permit,  until  May  31, 1889,  resulting  in  a  good  channel  with  a  least 
depth  of  2^  feet  at  ordinary  low  stages  t>t  water.  November  1-23, 
1889,  the  work  was  gone  over,  and,  and  it  was  found  that  the  channel 
had  scoured  considerably  and  was  well  defined,  with  caving  banks  at 
but  few  places.  Wherever  there  were  evidences  of  caving  the  b&nks 
were  cleared  for  some  distance  back,  and  the  snags  and  stumps  that 
had  scoured  loose  were  removed. 

Work  in  the  main  river  was  begun  with  the  hand-propelled  snag  boat 
November  10, 1888,  but  after  twelve  day'swork  was  suspended  by  high 
water,  which  prevented  resiuning  operations'until  June  10, 1889.  From 
that  date  until  the  end  of  July,  1889,  with  the  exception  of  a  week's  sus- 
pension by  a  sudden  rise,  the  snag  boat  and  a  chopping  party  were  em- 
ployed in  removing  the  obstructions  as  thoroughly  as  practicable  with 
the  limited  amount  available  for  the  purpose.  At  extreme  low  water 
the  following  October  a  number  of  stumps  obstructing  the  channel  be- 
low White  Oak  Landing  were  removed,  after  which  work  in  the  main 
river  was  stopped. 

The  amounts  expended  to  June  30, 1891,  were,  for  South  Fork,  $12,600, 
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for  North  Fork,  $4,500,  and  for  the  main  river,  $2,500.  With  these  ex- 
penditures the  two  forks  were  put*  in  fairly  good  navigable  condition, 
bnt  no  material  improvement  was  gained  in  the  main  stream.  Navi- 
gation of  South  Fork  is  carried  on  by  flatboats,  loaded  with  staves  and 
lumber,  and  rafts  of  saw  logs.  Befora  the  improvement  commenced 
about  one  boat  in  three  was  lost,  on  account  of  the  obstructions;  now 
they  make  the  trip  in  comparative  safety  and  at  less  cost.  The  work 
in  North  Fork  below  Dyersburg  enabled  boats  to  run  at  a  stage  3  feet 
lower  than  formerly. 

In  the  fiscal  year  1892  the  funds  available  were  "  expended  on  the 
North  Fork  from  Dyersburg  to  the  main  river,-and  thence  on  the  main 
river  to  its  mouth,"  as  required  by  the  act  of  1890,  and  operations  were 
as  follows : 

The  United  States  snag  ho&>t  Florence.  J.  H.  Lewis,  master,  was  fitted 
out  for  work  in  Forked  Deer  River  in  September,  1891,  but  on  the  eve 
of  departure  request  was  made  for  temporary  use  of  the  boat  for  urgent 
work  in  Lieut.  Millis's  district,  at  mouth  of  Red  River,  which  was 
granted.  The  Florence  returned  to  Vicksburg  October  19,  and  com- 
munication was  opened  at  once  with  steamboat  men  at  Dyersburg,  to 
ascertain  if  the  boat  could  enter  the  mouth  of  Forked  Deer  at  the  low 
stage  of  w^ater,  and  upon  the  receipt  of  affirmative  information  it  left 
Vicksburg  October  24,  stopped  at  Memphis  Oetober  31  to  receive  fuel, 
cordage,  supplies,  and  a  pilot,  and  entered  Forked  Deer  River,  and  com- 
menced work  November  2.  Operations  continued  until  the  funds  were 
exhausted,  December  30.  During  the  entire  period  the  water  was  at  a 
low  stage,  and  eftective  work  was  done  in  the  way  of  removing  logs  and 
stumps  from  the  channel,  extending  over  the  entire  stretch  of  river  pro- 
vided for  by  the  appropriation,  from  the  mouth  up  to  Dyersburg  and 
back.    The  following  is  a  summary  of  the  work  reported: 


Stumps  palled 81  I  Leaning  trees  cut 1,119 

Shore  snags  cut 421  .  lioanln^  trees  topped ^ 26 

Logs  removed  from  channel 159  i  Trees  girdled 150 

Jams  reraoA^ed 6  1 

Removed  old  sawmill  track  from  channel. 

This  work  resulted  in  a  greater  depth  of  clear  channel  between  Dyers- 
burg and  the  mouth  by  the  removal  of  snags  and  logs,  and  gave 
greater  ease  and  safety  to  the  passage  of  boats. 

In  Wew  of  the  limited  amount  of  commerce  to  be  benefited,  no  esti- 
mate is  made  for  continuing  work  in  the  fiscal  year  ending  June  30, 
1894. 

Money  statement 

July  1, 1891,  balance  unexpended $2, 500. 00 

June  30,  1892,  amount  expended  during  fiscal  year 2, 496. 25 

July  1,  1892,  Imlanco  unexpended 3. 75 

July  1,  1892,  outstanding  liabilities 1. 20 

July  1, 1892,  balance  available 2. 55 

Amount  appropriated  by  act  approved  July  13,  1892 3, 000. 00 

Amount  available  for  fiscal  year  ending  .June  30,  1893 3, 002. 55 


COMMKRCIAL  STATISTICS. 


North  Fork  and  the  main  river  were  reported  navigable  to  Dyersburg  from  Novem- 
ber 1  to  June  30  in  the  past  fiscal  year.    No  commerce  was  reported  from  South  Fork. 
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Li8l 

I  of  ateamhoats  engaged  in  navigation  during  fiscal  year  1892, 

iJraft. 

• 

5 

i 

Name. 

ClaBs. 

• 
a 

• 

5 

• 

5 

• 

.n 

"S 

Between— 

9 

bo 

a 

% 

o 
H 

a 

9 

1-4 

PQ 
Feet. 

5 

bl) 

S 

P4 

FeH. 

JV«f. 

^.in. 

FtAn. 

Peoria  BeUe* 

Tug.. 

31.07 

70.3 

12.6 

4.4 

4    6 

6  e 

Dyerabnrgand  Hales  Point 
on  Mississippi  Kiver,  and 
poiots   on   Obion  and 
Forked  Deer  River. 

•    V   •    ■ 

650 

• 

Jamee  Langhlin . . 

Tng.. 

28.76 

71.5 

15.0 

4.5 

5    0 

5    € 

Stevens  Mill  on  Obion 
River,  and  Dyersburg 
on  North  Fork. 

38 

98 

*  The  namber  of  tripe  made  by  the  Peoria  Belle  was  not  reported.    Both  tngs  carried  barges  for 
freight  and  passengers. 


Summary  of  commerce  reported. 


Articles. 


Cotton 

Cottonseed 

Hides  and  skins 


189l-'92. 


Ton». 
98| 
100 

24 
18 


Live  stock 

Lumber  (principally  saw  logs) 12, 000 

Staves 3,580 

Mlsccllaneoas 44 


Total  flights 


15,843 


Estimated  valne $108,000 


1890-'91. 


Tom, 


6 
25 


9,200 
24,000 


33.231 


$250,000 


South  Fork  is  crossed  at  Jackson  by  the  Illinos  Central  Railroad,  the  Mobile  and  Ohio 
Railroad,  and  the  Tennessee  Midland  Railway ;  and  at  Bell  Depot  by  the  Louisville  and 
Nashville  Railroad ;  and  the  Newport  News  and  Mississippi  Valley  Railroad  crosses 
North  Fork  at  Dyersburg. 


V  17. 
WATER  GAUGES  ON  MISSISSIPPI  RIVER  AND  ITS  PRINCIPAL  TRIBUTARIES. 

These  gauges  were  designed  to  secure  intbrmatioii  from  continuous 
records,  with  a  view  to  protection  of  the  alluvial  lands  against  over- 
flow, the  improvement  of  navigation,  and  to  give  correct  reports  of  the 
stages  of  water  for  the  benefit  of  river  men  and  planters.  They  were 
ordered  by  joint  resolution  of  Congress,  approved  February  21, 1871 
(section  5252,  Eevised  Statutes),  viz : 

Sec.  5252.  The  Secretary  of  War  is  hereby  authorized  and  directed  to  have  water 
gauges  established  and  daily  observations  made  of  the  rise  and  fall  of  the  Lower 
Mississippi  River  and  its  chief  tributaries  at  or  in  vicinity  of  St.  Louis,  Cairo, 
Memphis,  Helena,  Napoleon,  Providence^  Vicksburg.  Red  River  Landing,  Baton 
Rouge,  and  Carroilton,  on  the  Mississippi,  between  tlie  mouth  of  the  Missouri  and 
the  Gulf  of  Mexico ;  and  at  or  in  the  vicinity  of  Fort  Leavenworth,  on  the  Missouri ; 
Rock  Island,  on  the  Upper  Mississippi;  Louisville,  on  the  Ohio:  Florence,  on  tho 
Tennessee;  Jacksonport,  on  the  White  River;  Little  Rock,  on  the  Arkansas;  and 
Alexandria,  on  the  Red  River;  and  at  such  other  places  as  the  Secretary  of  War  may 
deem  advisable.  The  expenditure  for  the  same  shall  be  made  from  the  appropria- 
tion for  the  improvement  of  rivers  and  harbors,  but  the  annual  cost  of  the  observa- 
tions shall  not  exceed  the  sum  of  $5,000. 

All  of  the  gauges  directed  by  the  foregoing  resolution  were  estab- 
lished the  latter  part  of  1871,  except  the  one  at  Carroilton,  La.,  estab- 
lished in  January,  1872.  A  gauge  was  placed  at  the  mouth  of  White 
Biver  instciid  of  at  Napoleon,  Ark.,  as  the  latter  place  was  caving  fast 
into  the  river.    Two  gauges  were  established  at  Louisville,  Ky.,  one 
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being  needed  at  the  head,  and  one  at  the  foot  of  the  falls,  and  at  the 
request  of  the  steamboat  men  a  gauge  was  set  up  at  Katehez«  Miss. 

A  gauge  was  established  at  Nashville,  Tenn.,  on  Cumberland  River, 
in  August,  1873.  Additional  gauges  were  established  on  Red  River, 
at  Shn»veport,  La.,  Garland,  Ark.,  and  Fulton,  Ark.,  in  February,  1890, 
and  one  at  Donaldsonville,  La.,  on  the  Mississippi,  in  June,  1890. 

The  gauge  at  Rock  Island,  111.,  was  discontinued  April  30, 1879,  be- 
cause observations  so  far  upstream  were  needed  no  longer,  and  the 
gauge  at  Fort  Leavenworth,  Kans.,  was  abandoned  November  30, 1886, 
but  readings  at  the  latter  place  have  been  continued  by  the  Missouri 
River  Commission. 

In  1881,  bulletins  were  erected  at  the  stations  on  the  Mississippi  for 
the  purpose  of  giving  passing  steamboats  the  stage  of  water  at  each 
reading  of  the  gauge,  and  showing  whether  the  river  was  rising,  sta- 
tionary, or  falling.  The  size  of  the  plates -in  the  original  bulletins  was 
20f  by  24  inches,  black  figures  on  white  ground,  but  in  1890  they  were 
replaced  by  larger  bulletins,  j^-inch  sheet-iron  plates,  each  40  by  48 
inches,  white  figures  on  black  ground,  which  are  large  enough  to  be 
read  easily  with  the  naked  eye  at  a  distance  of  half  a  mile.  The  old 
bulletins  were  repaired  and  used  in  extending  the  service  to  the  tribu- 
taries. 

From  1871  to  February,  1887,  the  gauges  were  read  and  bulletins 
changed  at  8  a.  m.  daily,  but  since  the  latter  date  this  has  been  done 
at  8  a.  m.  and  4  p.  m.  every  day,  in  order  to  obtain  greater  uniformity 
and  accuracy. 

The  engineer  gauges  are  used  by  the  Weather  Bureau  at  St.  Louis, 
Mo.,  Cairo,  111.,  Memphis,  Tenn.,  Helena,  Ark.,  Vicksburg,  Miss.,  Nash- 
ville, Tenn.,  Alexandria,  La.,  Shreveport,  La.,  and  Fulton,  Ark. 

During  the  fiscal  year  ending  June  30, 1892,  observations  were  con- 
tinued at  the  twenty-two  gauges,  located  as  follows:  On  Mississippi 
River  at  St.  Louis,  Mo.,  Cairo,  HI.,  Memphis,  Tenn.,  Helena,  Ark.,  mouth 
of  Wliite  River,  Arkansas,  Lake  Providence,  Louisiana,  Vicksburg, 
Miss.;  Natchez,  Miss.,  Red  River  Landing,  La.,  BatoirRouge,  La.,  Don- 
aldsonville, La.,  and  Carrollton  (New  Orleans),  La. :  on  Ohio  River  at 
Louisville,  Ky.,  head  of  falls  and  foot  of  falls:  on  Tennessee  River  at 
Florence,  Ala.;  on  Cumberland  River  at  Nashville,  Tenn.;  on  White 
River  at  Jacksonport,  Ark.;  on  Arkansas  River  at  Little  Rock,  Ark.; 
and  on  Red  River  at  Alexandria  and  Shreveport,  La.,  and  Garland  and 
Fulton,  Ark.  The  gauge  readings  are  received  at  this  office  weekly, 
reviewed,  consolidated,  and  sent  to  the  secretary  of  the  Mississippi 
River  Commission,  by  whom  they  have  been  published  to  the  end  of 
the  calendar  year  1891. 

Records  of  the  daily  readings  were  furnished  the  president  of  the 
Mississippi  River  Commission ;  copy  of  the  Florence  record  was  fiir- 
nished  the  engineer  officer  in  charge  of  Lower  Tennessee  River;  copy  of 
tlie  Carrollton  record  wa«  sent  the  assistant  engineer  at  South  Pass  of 
the  Mississippi;  and  copies  of  the  records  at  various  st<ations  were  fur- 
nished district  officers  and  levee  commissioners  during  the  flood  season. 

The  following  gauges  were  inspected  by  Assistant  Engineer  John 
Ewens  during  the  year,  viz: 

July, — (16th)  Carrollton,  La.,  gauge  rebuilt  from  0  to  20  foot  mark; 
(20th)  Alexandria,  La.;  (2l8t)  Shreveport,  La.;  (27th)  Garland^  Ark.; 
(28th)  Fulton,  Ark.,  gauge  rebuilt  from  0  to  11.2  foot  mark;  (31st)  Little 
Rock,  Ark.,  bulletin  moved  downstream  300  feet  to  better -location. 

Augiist. — (2d)  Memphis,  Tenn.;  (3d)  Helena,  Ark.;  (4th)  mouth  of 
Whit«  River,  Arkansas,  gauge  rebuilt  from  13  to  47.6  footmark;  (6th) 
Lake  Providence,  La.,  gauge  rebuilt  from  9  to  37  foot  mark. 
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November. — (3Qth)  Garland,  Ark. 

December.-^lst)  Pulton,  Ark.,  gauge  rebuilt  from  1  to  8.2  foot  mark: 
(5tli)  Alexandria,  La.;  (Tth)  Shreveport,  La.,  gauge  rebuilt  from  — 1.7 
to  2.2  foot  mark,  and  arrangements  made  for  rebuilding  entire  gauge. 

Mar€h.-^{M)  OarroUton,  La.,  gauge  rebuilt  from  0  to  17  foot  mark 
and  a  new  stone  and  pipe  bench  mark  established:  (6th)  Donaldson- 
yille.  La.;  (8th)  Baton  Bouge,  La.,  gauge  rebuilt  n*om  17  to  37  foot 
mark;  (9th}  Ked  Eiver  Landing,  La.,  gauge  rebuilt  from  25  to  50  foot 
mark;  (10th)  Natchez,  Miss.,  gauge  rebuilt  from  20  to  50  foot  mark; 
(2l8t)  Lake  Providence,  La.,  gauge  rebuilt  from  18  to  44  foot  mark ; 
(23d)  mouth  of  White  River,  Arkansas,  gauge  rebuilt  from  24  to  34  foot 
mark;  (24th)  Helena,  Ark.,  new  bench  mark  established;  (26th)  Mem- 
phis, Tenn. ;  (28th)  Little  Rock,  Ark. ;  (31st)  Fulton,  Ark. 

April — (2d)  Garland,  Ark.;  (3d)  Shreveport,  La.;  (4th)  Alexandria, 
La» 

The  limited  means  available  prevented  the  frequent  and  rigid  inspec- 
tions essential  to  accuracy  of  the  readings  and  records,  and  for  this 
reason  the  results  of  the  year's  work  have  not  been  as  satis^Eicjbory  as 
could  be  desired. 

The  service  begun  in  1871  has  been  extended  and  improved  until  it 
has  grown  to  be  a  large  and  important  system  of  collecting  valuable 
information  for  the  improvement  of  many  streams,  for  giving  correct 
river  reports  to  those  interested  in  navigation,  prompt  warnings  to 
those  living  in  sections  subject  to  overflow,  information  to  the  planting 
interests  or  the  alluvial  valley,  and  for  distributing  and  preserving  the 
records  for  friture  use.  As  the  value  of  the  observations  and  the  prac- 
tical use  of  the  bulletins  become  appreciated,  requests  are  made  by 
river  men  for  new  gauges  or  for  bulletins  at  important  stations  on  the 
tributaries. 

Gauge  stations  have  been  established  on  tributary  streams  in  connec- 
tion with  their  improvement,  some  of  which  might  be  transferred  to 
this  service  with  benefit  to  all  concerned.  There  are  several  gauges  in 
each  district  on  Mississippi  River  between  St.  Louis  and  Kew  Orleans, 
the  reports  of  which  are  sent  to  the  secretary  of  the  Commission,  but 
the  records  of  all  can  not  be  equally  valuable,  as  the  gauges  are  not  in- 
spected regularly  or  uniformly.  Rigid  inspection  is  necessary  to  insure 
careful  observations,  to  maintain  the  gauge  zeros  invariable,  and  to  a 
well  ordered  and  efficient  ser^^ce,  which  can  be  secured  in  no  other  way 
without  great  cost,  and  for  this  reason  the.  recommendation  of  former 
reports,  that  the  entire  gauge  service  should  be  under  one  management, 
is  repeated  in  the  interest  of  economy  and  good  service. 

Attention  is  invited  to  that  portion  of  my  last  report  regarding  the 
decision,  made  in  April,  1891,  that  section  6  of  the  river  and  harbor  act 
of  August  11, 1888,  allows  only  $6^000  to  be  drawn  during  each  fiscal 
year  (pages  2016,  2017,  Report  Chief  of  Engineers,  1891),  and  also  to 
the  fact  that  during  the  two  fiscal  years  preceding  1891  it  was  held  that 
the  amount  available  for  each  year  was  $9,600,  and  the  recommenda- 
tion is  repeated  that  section  6  of  the  act  of  August  11, 1888,  be  amended 
to  grant  in  unmistakable  terms  a  permanent  appropriation  of  such 
amount  as  may  be  necessary  to  do  the  work,  not  to  exceed  in  the  ag- 
gregate for  each  fiscal  year  the  sum  of  tl2,000,  as  per  the  following 
estimates,  viz: 

Wages  of  observers  ..•. $5,000 

Repairs  of  gauges  and  bulletins 800 

Pay  and  traveling  expenses  of  inspector^  and  wages  of  extra  helx>  at  gauge 
stations 2,700 

jBUa  92 106 
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Pennanent  bench  marks 

Level  connections 

Record  books,  blanks,  stationery,  telegrams,  etc. 

Office  expenses 

Mileage  and  transportation 


$300 

2,000 

20O 

500 

500 


Total 12,000 

This  amount  would  provide  for  the  maintenance  and  perfection  of  the 
present  gauges;  a  judicious  extension  of  the  service,  by  eihbracing  all 
other  gauges  now  on  the  Lower  Mississippi  and  the  principal  ones  on 
the  tributaries,  and  establishing  new  ones  at  such  places  as  may  be 
deemed  advisable;  putting  the  gauges  on  the  Lower  Mississippi  and  its 
chief  tributaries  under  one  management  and  one  system  of  inspection, 
.  with  greater  economy  and  advantage  to  the  entire  service.  Frequent 
inspections  could  be  made  to  prevent  errors  in  the  gauges  and  records, 
and  gradual  level  connections  could  be  obtained  with  the  Cairo  datum, 
the  common  reference  plane  of  the  Engineer  Department  and  the  Mis- 
sissii^pi  River  Commission,  to  give  the  greatest  value  to  the  records. 

It  is  urged  also  that  the  gaugings  at  or  near  St.  Paul,  Minn.,  which 
under  the  act  of  August  11, 1888,  are  to  be  paid  for  out  of  the  annual 
appropriation  for  gauging  the  waters  of  the  Mississippi  River  and  its 
tributaries,  be  provided  for  by  a  separate  and  distinct  appropriation,  as 
the  gaugings  are  of  a  different  kind,  consisting  of  discharge  measure- 
ments during  the  operation  of  the  reservoirs  at  the  headwa^ters  of  the 
Mississippi  River,  without  connection  with  the  gauges  on  the  Lower 
Mississippi  River  and  its  tributaries,  and,  being  in  charge  of  another 
officer,  their  cost  is  not  included  in  my  estimates  given  above. 

Comparison  of  flood  of  189S  with  highest  water  recorded  since  esttibUshmeni  of  prenni 

gauges. 


Gauge  stotjons. 


StLoni8,Mo 

Cairo,  lU 

Memphia,  Tenn  . . 

Helena,  Ark 

Moath  White 
Kiver,  Arkansas 

Lake  Providence, 
Louisiana 

Vicksbarff,  Miss  . 

Natchez,  Miss . . . . 

Red  River  Land- 
ing, Louisiana. . 

Baton  Ronge,  La  . 

DonaldsonviUe,  La 

Carrollton,  La 

Xoniaville,  K  y . 
(upper)  ........ 

LouisviUe,  K  y . 
(lower) 

Florence,  Ala 

Nashville, Tenn . . 

Jaoksonportf  Ark 

Lfttle  Rock,  Ark . 

Alexandria,  La . . . 

Shreveport,  La . . . 

Qarland,  Ark 

Fulton,  Ark 


Year 
gauge 

was 
estab- 
lish 

ed. 


1871 
1871 
1871 

1871 

1871 

1871 
1871 
1871 

1871 
1871 
1890 
1872 

1871 

1871 
1871 
1873 
1871 
1871 
1871 
1890 
1890 
1890 


Eleva- 
tion of 
gauge 

zero 
above 

Cairo 
datum 
plane. 


Feet. 
400.23 
290.84 
203.97 

16L9e 

128.73 

89.62 
66.04 
36.89 

23.85 

20.06 

tl9.71 

20.91 

t419.76 

1392.85 


241.50 
64.46 
161.27 
228.44 
244.78 


Elevation 

of  gauge 

zero 

above 

mean  rulf 
levelat 
Biloxi, 
Miae. 
(prelimi- 
nary).* 


Feet. 
378.97 
269.58 
182. 71 

140.72 

107.47 

68.36 
44.78 
15.63 

2.59 

—  L20 

t— L55 

—0.35 

t398.50 

1371.59 


220.24 
43.20 
140.01 
202.18 
223.52 


Highest  water  pre- 
viously recorded   on 
present  gauge. 


Date. 


June  26,1883 

Feb.  27, 1883 

Mar.  23, 24,  Apr. 

4, 5, 1890. 
Apr. 30, 1886  ... 

Mar. 31, 1890  ... 

Mar.  15, 1890... 
Apr.  21, 25, 1890  . 
Apr.  23, 1890... 


—  do 

Apr.  21, 22, 1890 
Mar.  18, 20, 1891 
Mar.  13, 17, 1890 

Feb.  16, 1884.... 


Jan.  22, 1882.. 

....do 

Mar.  14, 1890  . 
Feb.  15, 1884. 
May  19, 1890  . 
May  8, 1890.. 
Apr.  30, 1890  . 
May  3, 1890.. 


Gauge 
rend- 
ing. 


FeeL 
34.80 
52.17 
35.60 

48.10 

50.40 

41.05 
49.05 
48.60 

48.77 
36.58 
27.90 
16.13 

46.60 

72.00 
29.60 
55.10 

33.  as 

30.  (M) 
^C.  85 
34.70 
28.17 
34.15 


Highest  water  dnr- 

inff  fiscal  year 

ending  June  30, 

1892. 


Date. 


May  19  . . . 
Apr.  28  . . . 
May  2, 3  . . 

May  11... 

June  1 

June  2 

June  2, 3 . . 
June  26... 

June  28. . . 

.  ...do 

June  13... 
June  10... 

Apr. 28  ... 

— do 

Apr.  8 

Apr.  26  . . . 
May  20  ... 
Miiy  21  . . . 
Jvine  12, 13 
May  28... 
Mav24,25. 
May  23^  24. 


Gauffe 
read- 
ing. 


Feet. 
85.95 
48.29 
34.60 

45.73 

49.27 

4L90 
48.45 
48.10 

48.83 
38.45 
30.15 
17.35 

21.80 

47.40 
24.00 
38.80 
30.40 
31.20 
38.25 
35.70 
28.40 
34.85 


Relation  to 

previous 

highest 

record. 


6 

I 


Feet. 
1.15 


.85 


.06 
L87 
2.25 
L22 


.60 

1.40 

1.00 

.23 

.70 


Fe§L 


8.88 
1.00 

2.87 

L13 


.60 
.60 


24.80 

24.60 
5.60 

16.30 
2.95 


*  Mississippi  River  Cominiflaion  preliminary  value,  21416  feet  above  the  Cairo  datum  plane, 
t  Preliminary  value. 
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liemiMed  $tatemwt  of  ej^^enditures  during  the  fiscal  year  ending  June  SO,  1892,  w^ymitted 
in  wmpliance  with  requirements  of  section  6  of  river  and  harbor  act  of  1888* 

ObservatioiiB : 

Pay  of  4  permanent  gauge  keepers  from  April  1, 1891,  to  Jane 
30, 1891,  inclusiTe $195.00 

Pay  of  19  permanent  gauge  keepers  for  the  fiscal  year  1892  . .  3, 360. 00 

Pav  of  1  permanent  gange  keeper  at  Lake  Proridenee,  La., 
nom  Jmy  1  to  September  22, 1891,  and  from  September  24,    - 
1891,  to  June  30, 1892 179.25 

Pay  of  1  permanent  gauge  keeper  at  Garland,  Ark.,  £com 
July  1  to  December  31, 1891,  and  from  February  6  to  June 
30,1892 108.33 

$3,842.68 

Inspection  and  repairs : 

Pay  of  assistant  engineer,  5:^  months,  at  $150 760. 00 

Traveling  expenses  of  assistant  engineer  while  inspecting 

gauees 217.80 

Pay  of  employ^  hired  to  assist  gauge  inspector  and  to  repair 

and  paint  gauges,  etc 34. 50 

Kfkterial  for  repairs  of  gauges 99.34 

Transportation  of  material  for  repairs  of  gauges 9. 75 

One  traveling  case  (for  instruments,  tools,  etc.)  for  use  of 

gauge  inspector •      18.00 

Putting  compartments,  tray,  etc.,  in  traveling  case 6. 00 

Two  sets  of  branding  dies  for  marking  gauges 24. 35 

Potting  iron  bands  on  4  heavy  wooden  mams  used  in  driving 

gauge  posts 4.00 

1,173.74 

Office  expenses  and  contingencies : 

Payof  copyist,  3i^  months,  at  $60 208.00 

Gau^e  records 63.00 

Stationery ^. a 15. 41 

Blue  printing  hydrographs 9. 80 

Transportation  of  stationery,  note  books,  and  photograph 

camera 4. 30 

Zinc  tags  for  marking  high  water  of  1892  at  places  where 

there  are  no  gauges 2.50 

303.01 

Total ^ 5,319.33 

Outstanding  liahiliiies  July  1, 1892, 

Telegrams,  fiscal  year  1890 $5.19 

Telegrams,  fiscal  year  1891 68 

Telegrams, fiscal  year  1892 1.05 

Pay  of  deceased  gauge  keeper,  St.  Louis,  Mo.,  July  1-17, 1890 11. 00 

Pay  of  deceased  gauge  keeper.  Garland,  Ark.,  January  1-31, 1892 10. 00 

27.92 

Money  statement, 

July  1, 1891,  balance  unexpended $247.81 

Amount  allotted  for  project  for  fiscal  year  ending  June  30, 1892,  approved 
July  17, 1891 5,100.00 

5, 347. 31 
June  30, 1892,  amount  expended  during  fiscal  year 5, 319. 33 

July  1, 1892,  balance  unexpended 27.98 

July  1, 1892,  outstanding  liabilities 27.92 

July  1, 1892,  balance .06 

C  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894    12, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 
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V  i8. 

SURVEY  OF  CYPRESS  BAYOU  AND  THE  LAKES  BETWEEN  JEFFERSON, 
TEXAS,  AND  SHREVEPOKT,  LOUISIANA,  TO  ASCERTAIN  IF  NAVIGATION 
CAN  BE  MATERIALLY  AND  PERMANENTLY  IMPROVED  BY  THE  CON- 
STRUCTION  OF  LOCKS  AND  DAMS,  AND  THE  PROBABLE  COST  THEREOF. 

To  comply  with  a-resrfution  of  the  House  of  Representatives  of  Feb- 
ruary 6, 18^0, 1  was  directed  to  make  a  special  report  respecting  the 
improvement  of  Cypress  Bayou  and  the  lakes  between  Jefferson,  Tex., 
and  Shreveport,  La.    This  report,  containing  a  review  of  all  work  done 
upon  and  plans  proposed  for  improvement  of  this  waterway,  was  sub- 
mitted February  26, 1890,  and  published  as  House  Ex.  Doc.  252,  Fifty 
first  Congress,  first  session,  and  also  a«  Appendix  W 18,  Report  Chief 
of  Engineers,  1890,  pages  1914-1924.    In  concluding  the  report  it  was 
stated  that  the  plan  desired  to  be  investigated  by  the  people  interested 
in  navigation  of  Cypress  Bayou  and  the  lakes  consisted  essenti|fclly  of. 
the  formation  of  a  rovservoir  in  the  bayou  proper  and  the  lakes  by  con- 
structing a  dam  and  lock  at  the  head  of  Sodo  Lake  and  dredging  a 
channel  through  the  latter  to  Twelve-Mile  Bayou  or  to  Red  River;  that 
the  success  of  such  plan  depended  upon  so  many  conditions  that  its 
feasibility  could  not  be  discussed  until  after  a  thorough  survey,  both 
Ml  topography  and  precise  levels;  and  that,  as  the  country  is  a  difficult 
one,  the  survey  would  be  expensive,  estimated  at  $10,000,  or  $12,000  if 
it  should  be  found  necessary  to  examine  the  outlets  between  the  route 
and  Upper  Red  River. 

Acting  upon  this  report.  Congress  (Ordered  th«  survey  made  by  the 
following  item  of  rivet"  and  harbor  act  of  September  19^  1890,  viz: 

Tho  Secretary  of  War  is  hereby  directed  to  cause  a  survey  to  be  made  of  Cypress 
Bayou  and  the  lakes  between  Jefferson,  Tex.,  and  Shreveport,  La.,  in  order  to  ascer- 
tain if  the  navigation  of  the  said  bayou  and  lakes  can  be  materially  and  perma- 
nently improved  by  the  construction  of  such  daras,  and  locks  and  dams,  as  may  be 
necessary,  and  if  found  practicable  the  probable  cost  thereof,  and  for  this  purpose 
$10,000,  or  so  much  thereof  as  may  be  necessary,  is  hereby  appropriated. 

A  progress  report  upon  the  survey  was  submitted  February  6, 1892 
(published  in  House  Ex.  Doc.  No.  126,  Fifty-second  Congress,  first  ses- 
sion), and  is  repeated  below,  as  the  conditions  remained  unchanged  at 
the  close  of  the  fiscal  year. 

pboorkss  report  upon  survey  op  cypress  bayou  and  the  lakes  between  jef- 
ferson, texas,  and  shreveport,  louisiana. 

United  States  Engineer  Office, 

Vickshurgj  Miss.,  Fehniary  6, 1892. 

General:  I  have  the  honor  to  submit  a  progress  report  upon  the  survey  of  Cypress 
Bayou  and  the  lakes  between  Jefferson,  Tex.,  and  Shreveport  La.,  authorized  by 
the  act  of  September  19,  1890,  "  to  ascertain  if  the  navigation  of  said  bayou  and 
lakes  can  be  materially  and  permanently  improved  by  the  construction  of  such  dams, 
and  locks  and  dams,  as  may  bo  necessary." 

There  were  three  surveys  authorized  by  the  same  act  in  this  district,  all  of  great 
importance,  and  requiring  the  highest  degree  of  acc^.raoy.  Owing  to  the  late  date 
of  the  act  and  the  impossibility  of  getting  skilled  men  to'^carry  on  all  of  the  surveys 
at  the  same  time,  it  was  judged  best  to  organize  one  field  party  at  Vicksburg  for 
all,  and  begin  with  the  survey  of  lower  Yazoo  River,  which  was  commenced  as  soon 
aa  the  projects  required  by  law  were  approved,  and  continued  until  stopped  by  high 
water  December  6.  The  party  waa  then  transferred  to  Cypress  Bayou,  the  quarter 
boats  of  Red  River  survey  having  been  fitted  up  in  advance,  and  work  commenced 
December  8.  Progress  was  hiiulored  throughout,  high  water  rising  in  January  and 
covering  the  low  banks  of  the  bayou  and  lakes,  making  it  difficult  to  find  stations 
for  tri^^ngulation.    The  water  rose  from  10  feet  at  Shreveport,  January  1,  to  24  feot, 
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and  remained  hi^h  through  Febraary^  but  by  April  bad  fallen  fiufiSciently  to  resume 
and  finiah  the  triangulation  by  the  middle  of  the  month,  when  the  party  was  trans- 
ferred to  the  survey  of  Red  River. 

The  triangulation  of  Cypress  Bayou  covers  the  whole  lake  basin,  and  connects- 
with  the  system  of  the  Red  River  survey  above  Shreveport.  The  precise  levels  are 
connected  through  those  of  the  Red  River  survey  with  the  levels  of  the  Coast  Survey 
and  Mississippi  Kiver  Commission  from  Cairo  to  Biloxi.  They  were  carried  from  the 
Shreveport  bench  to  the  hills  above  the  south  shore  of  Caddo  Lake,  and  connected 
with  the  wye  level  lines  from  Jefferson  down  the  bayou,  the  country  being  too  rough 
fbr  precise  levels. 

-  The  notes  have  been  revised  and  those  of  former  surveys  examined  and  used  as  far 
as  possible  and  the  work  plotted  in  the  field  to  insure  corrections  while  the  party 
was  still  at  work,  a  draftsman  being  employed  on  the  quarter  boat  during  the  prog- 
ress of  the  survey.  The  maps  were  laid  out  in  the  office  afterward  on  a  scale  of  1  to 
10^000,  and  five  of  them  have  been  finished. 

The  outline  map  herewith,  scale  1  inch  to  3  miles,  shows  the  general  scheme  for 
the  maps  and  the  connections  with  Red  River,  the  finished  sheets  being,  marked  in 
full  lines.  The  final  adjustment  of  the  map  sheets  will  be  made  to  cover  the  drain- 
age basin  to  the  best  advantage,  and  a  number  of  the  map  sheets  of  the  Red  River 
survey  will  be  added  to  give  the  details  of  the  bayou  on  the  right  bank  as  far  as  the 
head  of  the  great  raft.  The  profiles  and  sections  have  not  been  plotted,  as  the  whole 
party  has  been  engaged  in  pushing  the  survey  of  Rod  River  to  completion  during  the 
low  water  of  the  autumn  and  winter.  A  final  discussion  of  any  plan  to  eive  perma- 
nent navigation  between  Je^erson  and  Shreveport  can  not  be  had  until  the  maps 
and  profiles  are  made,  and  ought  to  be  postponed  until  the  survey  of  Red  River  is 
completed,  as  the  permanent  navigation  desired  is  from  Jefferson  to  any  ports  which 
may  be  reached  from  Shreveport,  and  not  simply  a  waterway  between  the  two  cities. 
The  maximum  depth  l^at  can  be  given  for  permanent  navigation  of  Red  River  is  one 
of  the  factors,  and  the  natural  drainage  of  the  lake  basin  another,  wliich  must  be 
known  for  a  plan  of  improvement  bv  locks  and  dams. 

Formerly,  during  the  raft  period,  the  lake  district  was  filled  by  overflow  or  through 
bayous,  or  the  canals  out  to  give  passage  .iround  the  raft^  but  since  the  raft  has  been 
removed  the  bayous  and  abandoned  canals  have  been  filling  up ;  and  it  is  the  inten- 
tion of  the  United  States  and  of  the  State  of  Louisiana  to  close  them  and  make  the 
levee  system  continuous  from  the  hills  near  the  Arkansas  line  downstream,  so  that 
in  a  few  years  Cypress  Bayou  and  the  lakes  will  have  no  water  supply  except  from 
backwater  through  Twelve-Mile  Bayou  and  its  own  drainage.  The  work  of  closing 
these  bayous  that  formerly  depleted  Red  River  in  the  higher  stages  was  begun  in 
earnest  in  September,  1891,  by  the  United  States  building  a  high  dam  across  the  Sale 
and  Murphy  canal,  near  Bargetown,  which  was  extended  by  anew  State  levee  to  the 
main  line  on  Red  River  above. 

The  necessity  of  covering  so  large  an  area  of  tlie  basin  and  of  examining  the  out- 
lets from  Red  River  which  used  to  feed  the  lakes  is  now  plain,  and  it  is  also  evident 
that  until  the  drainage  has  been  computed  the  feasibility  of  giving  any  navigation 
to  Jefferson  by  locks  and  dams  can  not  be  discussed  understandingly.  The  levels 
from  Shreveport  to  Jefferson,  however,  give  certain  information  whicn  indicates  that 
if  the  water  supply  should  prove  ample  the  cost  of  the  necessary  locks  and  dams 
would  be  very  considerable.  The  rise  and  fall  of  the  river  at  Shreveport  is  about  11 
nleters,  or  say  36  feet^  that  at  Jefferson  24}-  feet,  and  the  diffuence  between  the  gauge 
marks  at  the  two  cities  is  16  feet  at  high  water  and  26}  feet  at  low  water;  whue  the 
total  fall  from  hi^h  water  at  Jefferson  to  low  water  at  Shreveport  is  52  feet.  The. 
people  interested  in  navigating  the  lakes  and  Red  River  will  not  be  satisfied  with  a 
navigation  of  3  feet,  as  formeny  proposed,  but  would  expect  as  good  a  navigation  as 
may  be  found  practicable  in  Red  River,  say  not  less  than  5  feet  clear  navigable  depth 
in  low  water.  This  would  require  locks  for  the  largest  boats  now  in  Red  River  or 
that  might  reasonably  be  expected,  probably  not  less  than  250  feet  length  by  60  feet 
width,  with  the  maximum  lilt  the  soil  would  sdlow. 

The  difference  In  elevation  given  above  shows  that  at  least  two  locks  would  be 
required  and  that  they  would  have  to  be  of  the  most  substantial  construction  and 
carried  above  the  highest  floods,  in  order  to  be  available  in  high  water,  unless  It 
should  appear  that  movable  dams  could  be  employed. 

On  the  other  hand,  when  the  outlets  shall  have  been  closed,  the  high-water  limit 
in  Cypress  Bayou  and  the  lakes  will  be  lowered,  though  how  much  is  a  matter  of 
speculation,  and  this  would  change  the  conditions  of  the  problem  in  almost  every 
particular.  It  seems  almost  certain  that  the  effect  of  confining  Red  River  will  be 
to  increase  its  carrying  power,  lower  its  high  and  low  water  lines  by  deepening  the 
channel,  and  consequently  hastening  the  draining  of  the  lake  district. 

The  same  level  lines  make  it  possible  to  review  Maj.  Howell's  plan  of  impounding 
the  water  in  the  lakes  by  a  dam  from  Albany  Point  on  Sodo  Lake  to  Gold  Point  on 
Eed  River,  and  making  a  out  above  the  dam  30  feet  wide  at  bottom  to  a  depth  of 
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6feet,  the  cost  of  the  whole  hein<r  entiniated  at  $372,580,  if  givou  in  one  appropriar 
tion.  The  subject  will  be  found  diACUssed  at  length  in  the  Report  of  the  Chief  of 
Engineers  for  1890^  pages  1914  to  1924,  in  the  form  of  a  digest  of  all  the  reports  upon 
Cypress  Bayou  since  lo70.  Fortunately  the  plan  did  not  meet  with  the  approTal  of 
Congress.  Mad  it  been  carried  out  the  water  from  Red  River  would  not  now  reach 
the  zero  of  the  Jefferson  gauge  at  low  water.  This  statement  is  not  made  to  reflect 
upon  MaJ.  Howell,  but  rather  to  show  the  importance  of  deliberation  in  dealing  with 
problems  like  the  one  in  hand.  Mfy.  Howell  was  hurried  into  submitting  his  report 
without  checking  the  levels,  and  he  was  also  engaged  in  the  removal  of  the  great 
raft,  which  would  of  necessity  change  the  conditions  under  which  he  expected  his 
plan  to  succeed^  but  how  great  that  change  would  be  neither  he  nor  any  other  engi- 
neer could  have  foreseen. 

In  comparing  the  levels  of  Maj.  Howell's  survey,  those  of  Red  River  and  Cypress 
Bayon  survey  of  189(V91  must  be  taken  as  standard,  and  they  may  be  accepted  with 

B»rfect  confidence,  for  the  main  line,  beginning  at  the  Coast  Survey  bench  215  at 
elta  Point,  has  been  carried  by  the  method  of  precision  across  Louisiana  and  down 
Bed  River,  closing  upon  the  Coast  Survey  bench  at  Smithland,  below  the  mouth  of 
Red  River,  with  a  discrepancy  of  less  than  1  inch,  the  distance  being  over  700 miles. 

The  precise  and  wye  levels  from  Shreveport  to  Jefferson  reveal  an  error  of  nearly 
2  feet  m  the  levels  upon  which  Mtg.  Howell  relied,  and  the  hydrographs  of  Red  River 
and  the  lakes,  combined  and  given  on  the  sheet  herewith,  show  that  the  line  of  low 
water  at  the  time  of  Maj.  Howell's  survey  was  nearly  3  feet  higher  at  Gold  Point 
than  in  1886-'87.  The  h^drograph  is  especially  interesting,  as  the  part  of  the  river 
covered  by  it  is  that  which  was  blocked  by  the  great  raft,  and  the  difference,  which 
might  otherwise  be  thought  an  accident  or  an  error  in  levels  at  Gold  Point,  is  even 
greater  as  the  line  is  followed  upstream. 

The  hi^h- water  limit  was  obtained  in  the  following  way :  When  the  flood  of  1860 
oame  on  m  Red  River,  dispatches  from  the  highest  stations  gave  warning  that  it 
would  be  very  great,  and  accordingly  small  zinc  plates,  manced  H.  W.  1^0,  were 
sent  from  this  office  to  a  great  number  of  people  living  on  Red  River  from  Fulton 
down,  with  request  that  uiey  nail  them  up  on  trees  or  ouildings  to  mark  the  high 
water  of  that  year  and  send  descriptions  to  this  office  on  prepared  blanks  as  soon  as 
convenient  after  the  water  fell.  In  this  way  a  great  number  of  points  were  got  along 
the  river,  and  an  assistant  was  sent  out  with  a  level  to  connect  them  with  the  main 
line  of  levels.  The  low-water  lines  were  obtained  by  gauges,  both  permanent  and 
temporary,  and  by  direct  levels  to  the  water  surface  during  t^e  various  surveys. 

The  upper  line  from  Garland  to  Shreveport  and  below  represents  the  limit  of  the 
flood  of  1890,  the  highest  that  we  have  actual  record  of.  The  line  just  below  from 
Collins  Bluff  to  Shreveport  shows  the  low  water  of  1871,  derived  from  M%j.  Howell's 
levels  corrected  for  actual  error,  and  the  line  from  Garland  to  Shreveport  just  beneath 
is  the  low  water  as  found  from  the  gauges  and  the  levels  of  1886-'87.  The  dotted 
line  from  Collins  Bluff  to  Shreveport  indicates  the  possible  limit  of  low  water  as  the 
raft  continues  to  be  removed  and  the  bottom  to  scour.  The  intermediate  lines  are 
the  high  and  low  water  limits  in  Cypress  Bayou  and  the  lakes,  determined  b^  the 
precise  levels  of  1890-^91,  and  show  that  the  zero  of  the  Jefferson  gauge,  which  is 
the  low  water,  is  higher  than  the  low  water  of  1886-'87  at  Gold  Point.  The  differ- 
ences between  the  £>w-water  line  of  1871  and  that  of  1886  show  how  great  the  im- 
provement has  been  since  the  raft  was  removed,  and  indicate  the  progress  tiiat  may 
be  looked  for.  The  hydrograph  shows  also  that  it  is  exceedingly  doubtful  whether 
it  would  be  safe  to  follow  Ma^.  Howell's  plan  by  changing  the  line  of  dam  and  cut 
to  some  point  above  the  site  cnosen  by  him,  say  at  the  head  of  Cottonwood  Bayou,  for 
though  it  would  be  possible  to  gain  a  low- water  depth  of  6  feet  at  Jefferson  by  ox>en- 
ing  Cottonwood  Bayou  and  building  a  6£^  across  the  lake  and  a  levee  along  the 
lower  side  of  Cottonwood  Bayou  to  Ked  River,  it  would  not  be  possible  to  say  how 
long  the  improvement  would  last.  Moreover,  the  farther  up  Red  River  the  entrance 
to  Cypress  Bayou  and  the  lakes  is  made,  the  greuter  the  difficulty  in  maintaining  a 
deep-water  connection  by  way  of  Red  River  to  Shreveport. 

from  the  rate  at  which  the  low-water  line  has  fallen  at  Cottonwood  Bayou  since 
1871,  it  seems  probable  that  it  may  fall  quite  as  much  in  the  next  twenty  years,  so 
that  if  a  dam  were  built  and  the  route  opened  throuj^h  Cottonwood  Bayou  to  the 
lakes,  the  navigable  depth  to  Jefferson  would  by  that  time  have  reached  the  limit  of 
usefulness. 

The  matter  is  one  of  grave  importance  and  should  not  be  decided  without  further 
investigation.  Gauges  should  be  set  up  at  frequent  intervals  through  the  raft  por- 
tion of  Red  River  to  get  the  actual  low- water  surface,  and  the  lines  along  Cottonwood 
Bayou  and  those  just  above  should  be  examined,  together  with  boring  at  the  proba- 
ble sites  for  the  dam  and  levee,  and  in  the  mean  time  the]maps  shouldbe  finished  and 
all  the  information  obtained  by  the  levels  plotted,  with'  profiles  «id  sections.  As 
the  tall  amount  of  the  estimate  was  not  granted,  I  recommend  the  sum  of  ^,500  to 
oontinue  the  examination.    It  may  be  stated  that  Maj.  Howell  contemplated  a  dam 
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at  the  flood  height  with  a  spill  way  ahoat  9  feet  lower,  while  for  the  route  through 
Cotton  Wood  Bayou  it  would  not  be  absolutely  necessary  to  raise  the  dam  above  a  ' 
10-foot  stage  (except  for  the  benefit  of  Red  River),  but  only  to  build  the  levee  to  full 
height.  It  is  also  probable  that  Cottonwood  Bayou  could  be  opened  to  the  same 
capacity  as  Upper  Cypress  Bayou  at  much  less  cost  thau  the  cut  proposed  by  M^j. 
Howell.    Both  lines  ore  in<licated  on  the  outline  map  herewith. 

As  all  of  the  water  retained  by  the  dam  and  levee  would  return  to  Red  River  when 
the  latter  should  fall  below  the  height  corresponding  to  the  crest  of  the  dam,  the 
route  tlirough  Cottonwood  Bayou  should  keep  itselt  free  and  should  not  be  regarded 
as  an  injurious  outlet,  such  as  are^hose  above  which  are  to  be  closed,  and  therefore  not 
opposed  to  the  principles  laid  down  for  the  improvement  of  Red  River.  Cottonwood 
Bayou  would  be  closed  as  effectually  by  the  dam  and  levee  as  by  a  dam  across  its 
mouth,  and  the  plan  of  giving  a  navigable  depth  of  6  feet  to  Jefferson  may  be  re- 
garded as  in  effect  the  construction  of  a  great  reservoir  to  hold  flood  waters,  somewhat 
after  the  plan  of  those  advocated  fojthe  Upper  Mississippi  River. 
Very  respectfully,  your  obedient  servant, 

J.  H.  WiLLAJlD, 

Capt,,  Corp9  of  Engineer*, 
Brig.  Gem  Thomas  L.  Casey, 

Chief  of  Engineers,  U,  8.  A, 

Owing  to  an  error  in  elevations,  etc.,  upon  the  hydro^aph  sent  with 
my  report  of  February  6, 1892,  a  corrected  copy  is  submitted  herewith, 
with  request  that  it  be  reprinted  in  the  Annual  Eeport. 

Since  the  report  of  February  6,  all  the  maps  have  been  finished  except 
that  covering  the  city  of  Jefferson,  the  index  map,  and  the  title  sheet. 
There  remain  to  be  plotted  the  profiles  and  sections  and  the  discharge 
measurements.  If  a  new  appropriation  should  be  made,  it  is  proposed 
to  expend  it  in  developing  the  high- water  route  from  Eed  River  through 
Cottonwood  Bayou,  and  to  make  borings  and  sections  along  the  proba- 
ble sites  for  levees,  dams,  or  locks  and  dams.'  The  flood  of  1892  was  so 
much  greater  in  Red  River  above  Shreveport  than  any  other,  so  far  as 
is  known,  that  it  will  be  important  to  connect  as  many  high-water  marks 
as  possible  with  permanent  benches  already  estabUshed  by  this  survey 
and  that  of  Red  River  to  fix  the  heights  of  any  works  of  construction 
that  may  be  found  practicable;  and  also  to  determine  as  far  as  x>ossible 
the  low-water  limit  at  Jefferson  and  at  the  mouth  of  Cottonwood  ^ayou. 
All  of  this  work  can  be  done  to  best  advantage  in  low  water,  and,  if  pos- 
sible, when  cold  weather  reduces  the  danger  of  sickness.  The  estimate 
of  $2,500  for  completing  the  survey  is  renewed. 

I 

Money  statement. 

Jnly  1. 1S91,  balance  unexpended $102. 01 

June  30, 1892,  amount  expended  during  fiscal  year 96.00 

Jnly  1,1892,  balance  unexpended 6.01 

July  1, 1892,  outstanding  liabilities 4.98 

July  1, 1892,  balance  available 1.03 

Amount  appropriated  by  act  approved  July  13,  1892 2, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 2, 001. 03 

(Amount  (estimated)  required  for  completion  of  existing  project 500. 00 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1894         500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


I 


APPENDIX  W, 


IMPROVEMENT  OP  ARKANSAS  RIVER  AND  OF  CERTAIN  RIVERS  IN  AR- 
KANSAS AND  MISSOURI. 


BEPORT  OF  CAPTAIN  H,  8.  TABES,  C0BP8  OF  ENGINEEBS.  OFFICEB  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1892,  WITH  OTHER 
DOCUMENTS  BELATING  TO  THE  WORKS, 

IMPROVEMENTS. 


1.  Removing  obstmotions    in  ArkAnsaa 

River. 

2.  Arkansas  River. 

3.  Fourcbo  Le  Fevre  River,  Arkansas. 

4.  Petit  Jean  River,  Arkansas. 

5.  White  River,  Arkansas.    . 

6.  Cache  River,  Arkansas. 


7.  LittHRed  River,  Arkansas. 

8.  Black  River,  Arkansas  and  Missouri. 

9.  Blaok  Riveiv  Missouri. 

10.  St.  Francis  River,  Arkansas. 

11.  St.  Francis  River,  Missouri. 

12.  Little  River,  Missouri. 


EXAMINATION  AND  SURVEY. 


13.  Clarendon  and  the  Lower  White  River,  Arkansai. 


United  States  Engineer  Office, 

Little  Rocky  ArJc^  July  1^  1892. 

Oeneral:  I  have  the  honor  to  transmit  herewith  the  annual  reports 
for  the  fiscal  year  ending  June  30, 1892,  npon  the  works  under  my  charge. 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

H.  8.  Taber, 
Captain  of  Engineer $. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


Wi. 

REMOVING  obstructions  IN  ARKANSAS  RIVER. 

As  the  first  expenditure  of  money  on  this  river  was  made  as  early  as 
1833,  it  is  not  an  easy  matter  to  determine  what  was  the  original  condi- 
tion of  the  navigable  portion  of  this  stream,  but  from  the  delta-like 
character  of  its  lower  portion  and  the  tendencies  now  manifest  in  its 
upper  reaches,  it  may  be  inferred  upon  very  substantial  grounds  that 
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sliifting  sand  bars,  numerous  drift  piles,  and  dangerous  snags  character- 
ized the  obstacles  to  navigation  in  the  lower  reaches,  and  gravel  knd 
rock  shoals,  with  a  few  snags  and  many  overhanging  trees,  constituted 
those  of  the  upper  rea<ihes.  The  records  of  this  office  indicate  that^ 
except  at  a  few  places,  such  as  Pine  Bluff,  Ark,,  and  Fort  Smith,  Ark., 
the  general  plan  of  improvement  has  consisted  of  snagging  operations, 
which  include  cutting  overhanging  trees  and  in  buUding  wing  dams 
to  improve  the  shoals,  the  idea  being  to  afford  temporary  relief  to  navi- 
gation until  complete  surveys  should  render  it  possible  to  project  a  plan 
for  the  radical  and  permanent  improvement  of  the  navigable  portion  of 
the  entire  river.  For  the  exceptions  noted  attention  is  respectftdly 
invited  to  reports  upon  these  special  cases.  The  appropriations  have 
been  made  sometimes  for  the  entire  navigllble  reach  and  sometimes  for 
certain  sections.  The  grand  total  of' all  these  appropriations  up  to 
June  30, 1891,  amount  to  $485,251.37.  Of  this  there  had  been  expended 
up  to  June  30, 1890,  $391,288.67,  exclusive  of  certain  sums  aggregating 
over  $100,000  that  were  appropriated  with  the  Mississippi  and  Missouri 
rivers,  so  as  net  readily  to  be  determined. 

The  most'permanent  result  of  all  this  expenditure  consists  in  a  series 
of  maps  made  by  S.  T.  Abert  from  a  survey  of  the  river  from  Fort  Gib- 
son, Ind.  T.,  to  Big  Eock,  Ark.,  3  miles  above  Little  Bock,  Ark.,  in  the 
year  1870,  and  also  another  series  of  maps  from  Wichita,  Kans.,  to 
Fort  Gibson,  Ind.  T.,  from  a  survey  in  1884.  From  the  nature  of  the 
case  the  balance  of  the  work  has  been  each  year  a  repetition  of  that  of 
preceding  years.  One  iron-hulled  snag  boat  and  one  light- draft 
wooden  snag  boat,  with  all  the  appliances  necessary  for  snagging  opera- 
tions were  the  visible  signs  of  the  balance,  while  the  gratikide  of  those 
interested  in  the  navigation  of  the  river  for  a  navigation  rendered  yearly 
less  and  less  dangerous  by  the  operations  of  these  two  boats  is  the  only 
evidence  existing,  and  the  only  evidence  to  be  expected,  of  work  that 
must  be  done  in  a  stream  like  this,  until  by  some  system  of  permanence 
caving  banks  no  longer  exist  and  the  annual  quota  of  snags  is  no  longer 
furnished. 

The  most  economical  management  of  snag  boats  requires  not  less  than 
$35,000  annually  to  give  absolutely  indispensable  aid  to  navigation,  a 
navigation  in  which  a  vast  amount  of  commerce  is  vitally  interested. 
During  the  fiscal  year  ending  June  30, 1892,  $10,327  was  expended  in 
removing  787  snags,  cutting  544  overhanging  trees,  and  destroying  four 
drift  piles,  and  in  the  careandrunningexpensesof  the  United  States  snag 
boat  Wichita.  The  season's  operations  extended  from  July  1  to  Octo- 
ber 24j  1891.  A  portion  of  this  time  the  river  was  too  high  for  effective 
snagging  operations.  For  the  first  time  in  the  history  oi'  snagging  op- 
erations on  the  Arkansas  River,  the  most  dangerous  snags  in  the  low- 
water  channel  between  Webbers  Falls,  Indian  Territory,  and  the  mouth 
of  the  river  were  removed  by  a  boat  that  could  get  at  them,  drawing 
less,  water  than  the  packets.  It  is  the  beginning  of  systematic  snag- 
ging operations  at  extreme  low  water  for  which  this  office  has  labor^ 
for  the  last  seven  years.  The  navigators  of  the  river  are  delighted  with 
the  results.  The  only  drawback  to  the  perfect  triumph  of  a  steiady 
policy  of  operations  only  at  or  near  low  water  lay  in  the  extremely 
small  size  ot  the  appropriation.  As  stated  in  my  last  annual  report,  if 
on  or  about  the  opening  of  the  fiscal  year  beginning  July  1, 1892,  the 
sum  of  $70,000  could  be  in  hand  and  an  effective  clearance  of  the  Ar- 
kansas River  could  be  secured,  this  would  render  it  possible  with  the 
advance  in  the  permanent  improvements  to  maintain  the  channel  free 
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from  snags  by  taking  the  two  snag  boats  as  towboats  on  the  perma- 
nent improvements  and  using  them  for  Snagging  operations  such  few 
times  as  might  be  necessary. 

Further,  the  time  has  come  in  the  progress  of  improvements  on  this 
river  when  it  is  my  duty  to  recommend  that,  if  possible,  the  money  for 
snagging  be  appropriated  under  the  same  head  as  that  for  the  perma- 
nent improvement  of  the  river,  as  it  will  save  in  engineering  and  office 
expenses,  as  now  two  separate  sets  of  papers  have  to  be  kept,  whereas 
only  one  set  of  papers  need  be  kept,  and  yet  so  much  money  might 
always  be  used  for  snagging  operations,  the  papers  showing  all  the  time 
exactly  to  what  purpose  moneys  were  applied.  This  would  practically 
increase  the  plant  available  for  both  works,  and  will  be  a  matter  of  econ- 
omy in  many  ways.  The  goal  that  has  been  so  long  sought  in  refer- 
ence to  the  opening  of  the  Arkansas  Eiver  is  rapidly  being  neared.  It 
has  taken  persistent  effort  and  strict  adherence  to  a  systematic  plan  in 
the  face  of  much  adverse  criticism;  bat  two  years  more  of  the  same 
work  will  show  that  even  with  small  appropriations,  if  there  is  an  eco- 
nomical following  of  careftdly  devised  plan,  a  river  very  thickly  popu- 
lated with  snags  may  be  eventually  opened. 

Commerce. — ^For  information  upon  this  point  see  report  for  "  improv- 
ing Arkansas  Biver,  Arkansas." 

Money  statement 

July  1, 1891,  balance  unexpended $12,344.46 

June  90, 18SK3,  amount  expended  during  fiscal  year 10,327.00 

July  1,  1892,  balance  unexpended 2,017.46 

July  1,  1892,  outstanding  liabilities 1.25 

July  1, 1892,  balance  available 2,016.21 

Amount  appropriated  by  act  approved  July  13,  1892 20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 22, 016. 21 

{Amount  (estimated)  required  for  completion  of  existing  proj  ect,  annually  35, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  70, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


JSxpense  acoaunU 

Payroll $6,904.95 

General  supplies 860. 84 

Subsistence  supplies 1, 707. 97 

Lumber. 15.92 

Fuel 552.30 

Traveling  expenses 30.70 

Transportation 18.90 

Eent 80.00 

Stationery 57.23 

Medicine  .« 86. 66 

Total 10,315.47 

Reserved  in  United  States  Treasury  for  freight  charges 11. 53 

Gbrand  total 10,327.00 
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IMPROVEMENT  OP  ARKANSAS  RIVER. 

Work  during  the  past  season  has  been  carried  on  under  three  differ- 
ent acts  of  Congress. 

By  act  approved  August  5^  1886,  $75,000  was  appropriated  under  this 
head,  its  distribution  I^ing  indicated  in  the  following  words  and  fig- 
ures: 

Improving  the  Arkansas  River^  Arkansas :  Continning  improvement^  according  to 
the  plans  and  recommendations  m  Appendix  V  13.  Ex.  i^oc^  No.  1,  Forty-ninth  Con- 
gress of  which  there  are  to  be  expended  $8^000  at  Fine  Bluff;  $13,000  at  Fort  Smith, 
and  $10^000  at  DardaneUe,  or  so  much  thereof  under  these  sums,  respectively,  as  may 
be  necessary  at  these  points. 

All  of  this  money,  except  a  small  sum  out  of  the  $10,000  for  Darda- 
nelle,  having  been  expended  prior  to  June  30, 1890,  it  is  only  necessary 
to  summarize  the  project  for  Dardanelle,  as  follows:  At  Dardanelle 
the  $10,000  is  to  be  expended  in  erecting  a  permeable  dike  above  and 
opi>osite  the  town,  in  such  a  position  as  to  remove  the  sandbar  now  in 
front  of  the  wharves. 

By  act  which  became  a  law  August  11, 1888,  $150,000  was  appropri- 
ated under  this  head,  its  distribution  being  uidicated  in  the  following 
words  and  figures: 

Improving  Arkansas  River,  Arkansas :  Continuing  improvement,  $150,000 :  Provided, 
That  nothing  herein  contained  shall  authorize  the  Secretary  of  War  to  enter  upon 
project  of  improvement  of  said  river  as  sot  forth  in  the  report  of  the  Board  of  £a> 

§ineer8  on  improvement  of  Arkansas  Rivor,  from  Witchita,  Kans.,  toits  mouth,  dated 
ew  York  City,  March  16,  1888,  and  contained  in  House  Ex- Doc.  No.  234,  I^iftieth 
Congress,  first  session:  Provided,  That  the  Secretary  of 'War  shall  expend  the. ap- 
propriation under  this  head  with  reference  to  the  final  improvement  of  this  river  as 
contemplated  in  the  Report  of  the  Chief  of  Engineers  for  the  year  ending  June  30, 
1885,  and  as  authorized  in  the  act  for  the  improvement  of  rivers  and  harbors,  ap- 
proved August  5,  1886,  and  in  House"  Ex.  Doc.  No.  90,  Forty-ninth  Congress,  first 
session,  said  methods  to  be  applied  as  the  Secretary  of  War  may  direct  at  such  points 
between  Wichita,  Kans.,  and  the  navigable  mouth  of  the  Arkansas  River  at  its  junc- 
tion with  the  Mississippi  River,  as  he  may  deem  for  the  best  interests  of  conunerce. 
And  aU  moneys  now  to  the  credit  of  difierent  sections  of  the  Arkansas  River,  other 
than  the  appropriations  for  the  operating  of  the  snag  boats,  shall  be  available  for  use 
under  this  head :  and  in  future  the  engineer  in  charge  of  this  work  and  the  Secretary 
of  War  shall  make  report  upon  the  progress  and  needs  of  t^s  work  under  this  head 
instead  of  reporting  upon  disconnected  projects  as  heretofore.  Nothing  herein  con- 
tained shall  be  understood  to  prevent  the  Secretary  of  War  from  applying  any  part 
or  all  funds  previously  appropriated  for  use  at  Fort  Smith,  Dardanelle,  in  Pine  Bluff 
Reach,  or  from  expending  not  exceeding  $8,000  as  a  contingent  fund  for  expenditure 
in  Pine  Bluff  reach. 

By  act  approved  September  19, 1890,  $180,000  were  appropriated,  its 
distribution  being  indicated  as  follows : 

Improving  Arkansas  River,  Arkansas:  Continuing  improvement  from  Wichita^ 
Kans.,  to  its  mouth,  $180,000. 

The  approved  projects  for  the  expenditure  of  this  sum  may  be  sum- 
marized as  follows: 

At  Yan  Buren  the  $4,000  to  be  expended  in  erecting  a  permeable 
dike  at  a  suitable  x>oint  a  little  above  the  town  and  upon -the  opposite 
side  of  the  river,  to  contract  the  channel  and  prevent  it  from  leaving 
the  city  wharves.  From  Fort  Gibson,  Ind,  T,,  to  the  mouth  of  the 
river,  the  balance  to  be  expended  in  the  erection  of  permeable  dikes, 
and  in  one  instance  by  rock  excavation  at  the  worst  places,  or  the 
places  at  which  serious  interference  with  the  largest  amount  of  com- 
merce occurs,  so  far  as  the  amount  of  the  appropriation  will  permit. 
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looking  toward  the  permaneut  improvement  of  the  river,  to  give  a 
channel  at  least  6  feet  deep  and  200  feet  wide  from  Little  Rock  to  the 
mouth  of  the  river,  via  White  River  Cut-off,  as  provided  under  the  act 
(A  August  5, 1886,  and  an  all-year-round  depth  of  water  of  at  least  2  feet 
from  Little  Rock,  Ark.,  to  Fort  Gibson,  Ind.  T.,  under  all  acts,  the 
work  to  be  carried  on  by  hired  labor  and  the  purchase  of  material  in 
open  market,  as  this  is  believed  to  be  the  most  economical  and  ad- 
vantageous to  the  Government.  Before  operations  were  begun  at 
Dardanelle,  a  bad  bar.  had  formed  along  the  town  firont,  cutting  off  all 
approach  to  either  wharf  at  low  water  or  at  medium  stage.  From  Fort 
Gibson  to  the  mouth  of  the  river,  the  river  consists  of  ^temating  bars 
and  caving  banks,  with  crossings  more  or  less  troublesome  at  low 
water,  a  few  of  the  latter  operating  to  effectually  close  the  river  to 
navigation  at  extreme  low  wat.er  for  even  boats  drawing  but  2  feet  of 
wat^r.  In  all  cases  of  this  kind  the  crossings  occur  at  points  at  which, 
while  the  river  is  falliug  from  a  10-foot  stage  to  extreme  low  water,  its 
water  is  so  widely  spread  that  it  develops  no  channel  at  any  point. 

Seven  years  of  careful  study  of  this  river,  combined  with  the  testi- 
mony of  the  navigators  of  tlie  river,  all  point  to  this  fact,  that  the 
crossings  are  deep  or  shallow  in  proportion  as  the  water  is  narrow  or 
broad  at  or  above  the  crossing,  and  that  a  very  slight  contraction,  such 
as  that  produced  by>  few  logs,  tree  tops,  and  sometimes  clay  lumps, 
just  sufficient  to  give  deling  power  to  the  current,  will  convert  a  bad 
crossing  into  a  good  one. 

First  in  order  of  appropriations  and  projects,  works  at  Dardanelle 
and  Van  Buren  should  be  rei)orted  upon. 

Except  visits  of  inspection,  no  work  has  been  done  at  either  place. 
Last  report  showed  satisfactory  progress  at  Dardanelle;  no  heavy  rise 
occurred  until  late  in  the  present  fiscal  year  that  would  cause  any 
marked  changes,  and  June  30, 1892,  finds  the  water  still  too  high  to 
report  progress  ox  probable  future  operations.  From  present  indica- 
tions it  would  seem  advisable  to  spend  the  small  balance  strength- 
ening the  works  at  that  point,  and  complete  the  improvement  of  this 
reach,  under  proi)er  projects,  part  and  parcel  of  the  works  of  genertil 
improvement.  The  same  may  be  said  in  reference  to  special  works  at  Van 
Buren.  With  the  exception  of  plant  that  might  be  sold  to  the  general 
improvement  works,  there  are  no  funds  available  for  this  special  work, 
and  during  the  coming  fiscal  year  proper  steps  will  be  taken  to  merge 
this  in  the  general  work  and  make  no  further  special  report.  There  is 
no  doubt  that  the  dike  already  built  will  need  extending  some  IQO  feet 
or  more.  Such  extension  will  not  fill  up  the  channel  in  the  draw  if  the 
present  results  form  any  guide.  The  probleon  here  is  a  very  nice  one, 
inasmuch  as  there  is  danger  of  throwing  a  bar  under  the  drawspan  of 
the  bridge  in  the  attempt  to  throw  the  channel  against  the  wharf.  The 
dike  will  be  extended  during  the  coming  season  under  proper  author- 
ity as  a  part  of  the  general  plan  for  the  improvement  of  the  river. 
This  brings  this  report  to  the  improvement  of  the  Arkansas  River  as  a 
whole. 

Before  entering  upon  this  report  attention  is  briefly  invited  to  the 
fact  that  the  work  covers  at  least  710  miles  of  river,  and  tliere  has 
been  $330,000  wherewith  to  work,  where  $900,000  was  asked  for;  or^  to 
put  it  in  another  way,  the  engineer  is  expected  to  enter  upon  the  im- 
provement of  the  river  witli  about  $470  per  mile,  when  the  least  esti- 
mate calls  for  over  $14,000  per  mile.  Facing  these  conditions,  evidently 
about  the  only  thing  to  be  done  is  to  select  the  places  that  affect  the 
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greatest  amount  of  commerce  and  improve  them  as  far  as  the  amount 
appropriated  will  permit. 

Acting  upon  this  plan,  during  the  fiscal  year  ending  June  30, 1892, 
$119,^0.65  have  been  expended,  viz :  Two  dikes  400  feet  long,  4  feet 
above  low  water,  with  foot  mattress  60  feet  wide,  constructed  of  alt.er- 
nate  layers  of  stone  and  brush,  were  completed  at  a  poiBt  30  miles  above 
Fort  Smith,  Ark. 

The  work  at  Moores  Rocks,  about  30  miles  below  Fort  Smith,  con- 
sisted originally  of  the  cutting  of  a  channel  75  feet  by  425  feet,  with  a 
depth  of  2  feet  below  low- water  mark,  through  a  rock  reef,  requiring 
the  excavation  of  1,997  cubic  yards  of  rock. 

During  the  fiscal  year  ending  June  30, 1893,  926  cubic  yards  of  rock 
have  been  excavated,  which,  with  270  cubic  yards  excavated  during  the 
fiscal  year  ending  June  30, 1891,  makes  a  total  of  1,196  cubic  yards  ex- 
cavated to  date,  and  leaves  801  cubic  yards  yet  to  be  excavated  to  com- 
plete the  work. 

High  water  retarded  the  work  at  different  times  and  cold  weather  sus- 
pended the  work  in  October,  1891.  High  water  and  cold  weather  have 
prevented  resumption  of  work  since.  During  recent  high  water  the 
cofferdam  at  this  point  was  floated  out,  but  most  of  the  material  was 
secured. 

At  Big  Eock  stone  quarry,  3  miles  aboye  Little  Bock,  8,376  cubic 
yards  of  rock  have  been  quarried,  and  of  thi^  amount  6,754  cubic  yards 
have  been  barged  to  Pine  Bluff. 

At  Pine  Bluff'  two  additional  dikes,  Nos.  5  and  6,  were  built)  each  150 
feet  long  and  17  feet  above  low-water  mark. 

Dikes  Ao,  A,  and  No.  2  received  much  needed  repairs,  and  Dikes  3 
and  4  were  repaired.  ibTo.  4  made  a  permanent  rock  dike,  and  No.  3  ad- 
vanced towards  completion  in  like  manner. 

Early  in  October,  1891,  the  work  below  Mallorys  Diteh,  below  Pine 
Bluff,  according  to  project  approved  AugU8b'25, 1891,  was  commenced. 
This  work  consisted  of  weaving  a  continuous  mattress  125  feet  to  150 
feet  wide  from  Mallorys  Diteh  to  a  point  1  mile  below,  laid  from  low- 
water  line  along  the  bank  to  the  bottom  of  the  river,  and  securely 
weig'hted  down  with  rock,  and  the  bank  graded  to  a  10-foot  stage  and 
riprapped Vith  rock  to  a  depth  of  1  foot.  This  work  was  completed 
April  1, 1892.  The  riprapping,  however,  was  carried  down  to  within 
700  feet  of  the  end  of  the  mattress  only. 

Over  4,000  cubic  yards  of  rock  have  been  barged  from  Big  Bock 
quarry,  near  Little  Eock,  and  stored  on  the  high  bank  at  Pine  Bluff, 
to  be  used  in  further  improvements  at  that  point.  During  October, 
1891,  special  surveys  were  made  at  and  in  the  vicinity  of  Pine  Bluf^ 
and  in  December  and  January  the  same  was  done  at  Fort  Smith  ana 
at  Little  Rock,  and  velocity  observations  were  taken  at  Fort  Smith  and 
Little  Rock  during  the  extreme  high  water  of  May,  1892,  to  determine 
the  velocity  discharge. 

In  addition  to  the  above  work,  10  barges,  60  feet  by  20  feet,  1  pile- 
driver  barge,  6  feet  by  20  feet,  thoroughly  equipped  as  a  water  pQe- 
driver,  and  1  quarter-boat,  90  feet  by  20  feet,  have  been  built,  besides 
various  additions  made  to  the  machinery  of  the  plant;  and  the  dikes 
above  Baring  Cross  Bridge  at  Little  Rock  have  been  in  part  repaired. 
The  unprecedented  high  water  of  the  past  year  has  greatly  impieded 
the  work  along  the  entire  line.  As  to  the  results  of  the  work,  nothings 
but  a  condensed  summary  of  them  can  be  giten  within  the  limits  of 
this  report. 
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The  work  at  Moores  Eocks  will  be  completed  within  the  estimate, 
notwithstanding  the  intermption. 

The  dikes  that  were  erected  above  Fort  Smith  have  given  resalts  that 
were  spoken  of  by  the  Division  Engineer  as  being  satisfactory.  It  is 
too  soon  to  make  any  rej)ort  upon  those  erected  30  miles  above.  It  will 
be  necessary  to  erect  2  more  dikes  above  the  Baring  Gross  Bridge  at 
Little  Bock,  in  order  to  keep  the  channel  through  the  draw  of  the 
bridge. 

The  contraction  works  below  the  Little  Bock  and  Fort  Smith  Bail- 
way  Bridge  at  Little  Kock,  erected  in  former  years,  have  stood  long 
enough  to  have  something  of  a  history,  and  there  is  submitted  here- 
with a  tracing  which  shows  the  cross  sections  of  the  channel  during 
the  various  years  therein  noted. 

This  sets  forth  facts  to  the  eye,  rendering  an  elaborate  memoir  un- 
necessary. The  same  may  be  said  of  the  tracing,  which  shows  the  same 
conditions  just  above  Fort  Smith.  The  appropriation  being  small,  com- 
plete results  can  not  be  attained  or  expected  anywhere.  Where  the 
works  have  come  anywhere  near  the  number  required  in  the  complete 
plant  there  are  indications  that  the  total  number  of  works,  including 
the  dikes  and  revetment  work,  will  produce  the  results  desired.  The 
dangerous  and  troublesome  bend,  extending  from  above  the  town  of 
Pine  Bluff  to  one  mile  below  Mallorys  Ditch,  has  ^ough  works  in  it 
now  to  hold  the  river  in  check  in  the  entire  bend.  The  mile  of  revet- 
ment work  over  the  portion  where  there  was  no  quicksand  has  been 
successful  for  the  entire  mile  without  a  break,  and  this  under  the  test 
of  the  highest  water  known  since  1844.  From  the  upper  end  of  this 
revetment  to  th^  upper  end  of  the  town  of  Pine  Bluff,  which  no  longer 
enters  now  as  a  factor  in  the  improvement,  a  layer  of  quicksand  under- 
lies the  bank.  The  dikes  erected  along  this  front  are  rapidly  nearing 
completion,  as -originally  contemplated,  and  during  this  extraordinary 
rise  have  also  prevented  any  marked  inroads  on  the  part  of  the  river. 
And  it  now  would  seem  that  when  they  are  all  made  solid,  which  can 
be  done  at  a  slight  expense,  as  contemplated  in  existing  projects,  this 
bend  will  be  completed  and  will  very  materially  aid  the  works  located 
some  3  miles  below. 

As  to  the  work  proposed,  it  may  be  said  that  this  is  already  a  matter 
of  printed  record,  based  upon  regnlai'  plans  and  estimates,  which  are 
supplemented  for  each  reach  of  the  river  by  special  projects  prepared 
under  special  surveys  prior  to  entering  upon  the  work.  The  policy 
pursued  now  is  to  fix  upon  points  or  reaches  that  can  probably  be  en- 
tirely completed  with  the  amount  appropriated,  and  finish  them,  rather 
than  do  a  little  work  here  and  there,  whijch  shall  form  at  best  only  a 
part  of  the  work  that  should  be  done  at  these  points. 

As  a  matter  of  plain  duty  it  must  be  stated  that  prompt  results  are 
not  to  be  expected  with  only  $150,000  or  $180,000  for  two  years'  work, 
when  $1,000,000  could  be  profitably  expended  in  that  time.  The  engi- 
neer in  this  way  spends  more  time  in  the  vain  effort  trying  to  make 
both  ends  meet  than  in  actual  engineering  study  or  development  of  the 
works.  Fully  $100,000  ought  to  be  expended  in  the  plant  at  once. 
There  are  not  barges,  pile-drivers,  and  steamboats  enough  to  do  eco- 
nomical work.  Again,  material  and  labor  is  advancing  very  rapidly  in 
price,  and  it  will  cost  one-third  more  to  do  the  work  on  this  account. 
If  anything  like  economical  results  are  expected,  at  least  $1,000,000 
should  be  available  forlhe  fiscal  year  ending  June  30,  1894,  and  it  will 
require  $3,472,479  to  complete  the  improvement  in  accord  with  the 
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original  plan.  This  is  not  a  fancy  estimate,  but  close  calculation,  borne 
out  by  eight  years  of  unremitting  labor. 

In  connection  with  this  river  I  must  again  respectfully  invite  atten- 
tion to  the  wonderful  development  of  this  State  and  the  natural  ten- 
dency of  all  this  to  make  Little  Eoek  a  great  commercial  center.  All 
the  statistics  connected  with  my  reports  bear  upon  this  more  or  less. 
As  one  reach  of  the  river  under  consideration  has  Little  Eock  at  its 
head,  the  great  importance  of  these  works  becomes  more  apparent.  A 
carefld  stady  of  statistics  for  six  years  convinces  me  that  the  State  of 
Arkansas  wlU,  ere  long,  rise  many  files  in  the  rank  of  the  States,  and 
public  improvements  will  return  manifold  their  costs  in  material  bene- 
fit to  the  entire  State. 

The  amount  stated  above  as  being  required  to  complete  the  improve- 
ment only  refers  to  the  reach  from  Fort  Gibson  to  the  mouth.  If  the 
improvement  is  to  be  extended  from  Arkansas  Oity.  Kans.,  to  the  mouth 
of  the  river,  there  must  be  added  for  the  reach  m>m  Arkansas  City, 
Kans.,  to  Fort  Gibson,  Ind.  T.,  $1,696,900. 

Commerce, — There  is  practically  nothing'  new  in  regard  to  commerce 
not  ftiUy  covered  in  my  last  annual  report.  A  great  many  circulars 
were  sent  out,  but  owing  to  the  flood  excitement,  depression  of  trade,  or 
some  reason  notudearly  known,  there  has  not  been  the  united  effort  to 
secure  data,  and  ^don't  think  it  worth  while  to  simply  go  all  the  ground 
over  again  that  was  covered  last  year,  as  that  is  all  a  matter  of  printed 
record  and  can  be  referred  to. 

Money  statement 

July  1. 1891, balance  unexpended .' $157,100.81 

Deposited  to  credit  of  Oapt.  H.  8.  Taber,  Corps  of  Engineers .50 

157,  lOL  31 
June  30, 1892,  amount  expended  during  fiscal  year 119, 630. 65 

July  1, 1892,  balance  unexpended 37, 470. 66 

July  1, 1892,  outstanding  liabilities 14,228.49 

July  1, 1892,  balance  available 23,242.17 

Amount  appropriated  by  act  approved  July  13, 1892 250, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 273, 242. 17 


'Amount  (estimated)  required  for  completion  of  existing  project 3, 223, 479. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1894 1,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


Expense  account. 

Payroll $68,925.93 

General  supplies 7,259.90 

Subsistence  supplies 14, 033. 63 

Lumber : 4,625.63 

Fuel 5,355.90 

Traveling  expenses 971. 33 

Stationery : w .  334. 57 

Transportation - :.  552.23 

Rent 280.00 

Medicine • 72.77 

Piling  brush  and  poles 8, 241.  97 

Stone 6,060.17 

Kent  of  skiff  and  pump 4.00 
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FlAgB $16.50 

Engme,  boiler,  anil  hammer 510.00 

Steel  rails ; 164.06 

Skiff  and  oars 40.00 

Steam  capstan , 321.85 

Steam  pomp 116.00 

—J . 

Total 117,886.44 

Reserved  in  United  States  Treasury  for  freight  oharges 1, 046. 74 

Deposited  to  credit  of  United  States  Treasury 147.47 

Transferred,  as  per  letter,  Chief  of  Engineers,  April  11, 1892 550. 00 

Grand  total,. 119,630.65 


W3. 
IMPROVEMENT  OP  FOURCHE  LE  FEVRE  RIVER.  ARKANSAS. 

The  improvement  of  this  stream  was  begun  in  1879  under  the  act 
approved  March  3, 1879,  Prior  to  any  improvement  its  channel  was 
choked  with  snags,  logs,  and  drifts,  and  heavy  timber  overhung  its 
banks.    Several  bad  shoals  also  impeded  navigation. 

Up  to  June  30, 1886,  $21,000  had  been  expended  in  removing  the 
greater  part  of  the  obstructions,  though  the  shoals  and  now  and  then 
a  snag  that  had  washed  in  since  work  was  suspended  in  December, 
1882,  still  offered  serious  obstacles  to  navigation  at  medium  stages  of 
water. 

By  act  approved  August  5, 1886,  $5,000  were  appropriated  for  remov- 
ing rock  shoals,  situated  about  4  miles  below  Perry  ville.  At  the  close  of 
the  fiscal  year  ending  June  30, 1888,  this  sum  had  been  expended,  com- 
pleting a  channel  about  500  yards  long,  30  feet  wide,  and  2  feet  deep  at 
low  water  through  this  shoal. 

From  June  30, 1888,  to  September  19, 1890,  no  appropriations  were 
made  for  this  work. 

By  act  approved  September  19, 1890,  $7,500  were  appropriated.  The 
approved  project  for  its  expenditure  provides  for  the  building  and 
equipping  of  a  hand-propelled  snag  boat  of  the  A.  B,  Johnson  model  at 
a  cost  not  to  exceed  $4,000;  that  it  be  operated  for  four  months,  if  pos- 
sible and  necessary,  at  or  near  extreme  low  water,  in  removing  accu- 
mulated obstructions  in  the  way  of  snags,  logs,  and  drift  piles,  and  also 
landslides,  and  certain  bowlders  on  Piney  Shoals  and  $450  to  be  ex- 
pended in  making  a  square  section  through  May  Shoals,  in  the  place  of 
the  present  reversed  arch,  which  will  not  permit  a  square-bowed  flat- 
boat  to  pass;  and  take  out  a  portion  of  a  rock  at  Bed  Ferry,  which  lies 
like  a  Whale's  back  and  offers  a  very  narrow  channel  to  steamboats. 
All  this  to  provide  for  high  and  medium  stage  navigation,  low- water 
navigation  is  out  of  the  question,  except  say  for  26  miles  from  its  mouth 
to  Piny  Shoals. 

During  the  fiscal  year  ending  June  30, 1891,  $2,448.70  was  expended 
in  building  a  hand-propelled  light-draft  snag  boat  after  the  A.  B,  John- 
son model.  This  boat  is  to  be  operated  only  at  or  near  extreme  low 
water.  During  the  year  no  such  water  occurred.  During  the  month 
of  August,  1891,  the  water  having  reached  a  proper  stage,  the  snag 
boat  was  thoroughly  equipped  with  crew  and  supplies  and  sent  to  the 
field  of  operations. 

The  whaleback  rock  at  Bed  Ferry  was  removed  to  the  depth  of  6 
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feet  by  taking  out  90  cubic  yards  of  rock.  The  square  section  through 
May  Shoal  was  completed  by  the  removal  of  373  cubic  yards  of  rock 
and  gravel.  Piny  Shoals  was  cleared  of  obstructions  by  the  removal 
of  61  snags,  31  logs,  and  60  cubic  yards  of  rock,  cutting  825  overhanging 
trees  and  deadening  34.  The  total  work  for  the  season  consists  of  the 
removal  of  1,320  snags  and  stumps,  4  large  drift  piles,  923  cubic  yards 
of  rock  and  gravel,  several  land  slides,  cutting  15,559  overhanging 
trees  and  deadening  1,185,  thus  giving  the  river  a  high  and  medium 
stage  navigation  from  the  inouth  to  Perryville  Landing,  a  distance  of 

about  30  miles. 

Daring  the  tlscal  year  ending  June  30, 1892,  $3,743.33  was  expended     . 
for  the  above  work  and  care  of  property  and  records.    Most  careful 
attention  was  given  to  the  oi)eration8  of  the  boat,  and  I  am  happy  to 
state  she  has  sustained  the  record  heretofore  made  by  this  class  of 

snag  boats. 

The  present  appropriation  i)ractically  meets  all  the  demands  of  com- 
merce upon  the  river.  It  is  probable  that  after  a  while  additional 
snagging  operations  may  be  required  and  certain,  improvements  made 
through  the  shoals,  as  this  valley  settles  up  and  the  increased  com- 
merce warrants  the  same. 

Commerce. — No  new  data  has  been  secured  in  regard  to  commerce 
since  last  report,  though  diligent  efforts  have  been  made  to  do  so. 

Money  statement. 

July  1, 1891,  balance  unexpended - $5, 051. 30 

June  30,  1892,  amount  expended  during  fiscal  year 3, 743. 33 

July  1, 1892,  balance  unexpended 1,307.97 

July  1,  1892,  outstanding  liabilities 50.00 

Jidy  1, 1892,  balance  available 1,257.97 


Expense  account. 

Payroll $2,378.60 

Greneral  supplies • 606. 21 

Subsistence  suppl ies 457. 43 

Fuel 3^.50 

Traveling  expenses o    a 

Stationery ^'f? 

Medicine nn  Sa 

Transportation ix"  x2 

Skiff  and  oars .fX'xS 

Boiler 190.00 

Reserved  in  United  States  Treasurj'  for  freiglit  charges 7. 2i> 

Total 3,743.33 


W4. 

IMPROVEMENT  OF  PETIT  JEAN  RIVER,  ARKANSAS. 

Before  improvement  this  river  was  obstructed  with  snags,  logs,  drift- 
piles,  overhanging  trees,  and  shoals.  The  original  project  for  improve- 
ment contemplated  rendering  it  navigable  during  high  and  medium 
stages  of  water  as  high  as  Danville,  Ark.,  by  cutting  the  overhanging 
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trees  and  cutting  up  the  snags,  logs,  and  drif^  The  fall  in  the  river 
is  so  great  that  nothing  conld  be  done  to  improve  the  shoals.  The  first 
appropriation  ever  made  for  the  river  was  that  of  the  act  approved 
August  6,  1886,  amounting  to  $3,500 — one-half  the  estimate,  |7,000. 
This  amount  was  exx>ended  prior  to  June  30,  1888,  in  completing  the 
work  of  improvement  to  Eocky  Crossing,  or  about  one-half  the  dis- 
tance. The  act  which  became  a  law  August  11, 1888,  appropriated 
$2^500  and  provides  for  continuing  the  improvement  Delow  the  iron 
bridge  at  Eocky  Grossing.  It  will  be  seen  that  this  is  a  departure 
from  the  original  project  and  contemplates  entering  upon  an  improve- 
ment of  a  semii)ermanent  character.  This  reach  of  river  was  accord- 
ingly visited  in  person  and  a  new  project  prepared  and  duly  approved. 
This  project  provided  that  $2,600  be  eicpended  below  Rocky  Crossing 
in  removing  timber  from  the  low-water  channel  and  in  i*emoving  a  smal? 
portion  of  the  ledges  at  Slaty  Crossing  and  Eobinsons  Bidge,  so  as  to 
prolong  the  season  of  navigation.  After  many  delays,  ftilly  explained 
in  reports  of  former  years,  the  work  under  the  latter  project  was  com- 
pleted during  the  fiscal  year  ending  June  30, 1891.  The  advantages 
given  commerce  by  these  improvements  have  been,  fully  set  forth  in 
former  reports. 

It  is  my  duty  as  engineer  officer  in  charge  to  renew  the  recommen- 
dations of  improving  the  river  from  Bocky  Crossing  to  Danville,  Ark., 
according  to  the  original  project.  Three  thousand  five  hundred  dol- 
lars wDl  be  required  for  this  purpose.  In  this  connection  attention  is 
respectftilly  invited  to  my  reiwrts  of  the  last  two  years.  The  entire 
river  to  Danville  will  some  day  be  a  valuable  artery  of  commerce,  and 
the  bridge  to  Bocky  Crossing,  which  now  obstructs  its  free  and  safe 
navigation,  should  be  made  to  comply  with  the  law  at  as  early  a  date 
as  possible. 

Commerce. — ^There  has  been  no  new  data  secured  in  regard  to  com- 
merce since  the  report  for  last  year. 

Money  statement 

Amonnt  appropriated  by  act  approved  Jaly  18, 1892 $3^500 


W5, 

IMPROVEMENT  OF  WHITE  RIVER,  ARKANSAS. 

Prior  to  improvement  this  river  was  much  choked  with  snags,  drift- 
piles,  and  logs,  in  its  lower  iK)rtion,  and  from  Batesville  up,  gravel 
bars,  rocky  shoals,  channel  bowlders,  and  overhanging  trees  impeded 
navigation.  The  originally  jxdopted  i)roject  consisted  in  snagging  op- 
erations, blasting  of  ledges  and  bowlders,  and  dam  building  to  remove 
gravel  bars,  or  to  close  chutes  from  time  to  time,  as  appropriation  war- 
ranted and  commerce  required. 

The  first  separato  appropriation  for  this  river  was  made  by  act  ap- 
provcKl  July  5,  1884.  At  the  time  it  was  passed  the  river  was  in  excel- 
lent navigable  condition  for  boats  drawing  not  to  exceed  3  feet  of  water 
from  its  mouth  to  ]S'ewi)ort,  Ark.  From  Newi)ort  to  Batesville  there 
were  many  troublesome  snags,  and  from  Batesville  to  Buffalo  Shoals 
there  were  numerous  bad  shoals,  rendering  navigation  very  uncertain. 
From  BuftaJo  Shoals  to  Forsyth,  Mo.,  there  were  many  fine  reaches  of 
riv©r,  but  the  depth  of  water  on  BuiSalo  Shoals  and  others,  less  dan- 
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gerous,  prevented  any  navigation  at  ordinary  stages  of  water.  This 
river  has  been  united  so  often  with  the  St.  Francis,  and  again,  once  with 
the  Black  and  St.  Francis  and  once  with  the  Black  and  Little  Bed,  that 
it  is  impossible  to  give  exactly  how  much  had  been  expended  upon  the 
White  River  to  June  30, 1884.  After  a  careful  study  of  House  Ex.  Doc. 
No.  64,  Forty-eighth  Congress,  first  session,  the  approximate  amount  is 
set  down  as  not  under  $170,000  and  not  over  $200,000.  This  estimate 
should  be  given  a  weight  of  8  in  a  scale  of  10.  The  project  for  expend- 
ing the  appropriations  made  by  acts  of  July  5, 1884,  August  5, 1886, 
and  August  11, 1888,  provided  for  the  removal  of  snags^  bowlders,  and 
other  obstructions  to  navigation,  building  wing-dams  to  improve  shoalsr, 
repairs  to  and  care  of  plant,  and  survey  of  river,  as  provided  for  in  the 
acts,  with  a  view  to  its  permanent  improvement,  firom  Forsyth,  Mo.,  to 
its  mouth. 

Up  to  June  30, 1891,  $88,290.74  had  been  expended.  This  completed 
the  survey,  plotted  the  notes,  published  the  maps,  and  effectually  im- 
proved some  of  the  most  dangerous  shoals  between  Buffalo  Shoals  and 
Newport,  Ark.,  gave  much  relief  to  navigation  by  removing  the  most 
dangerous  snags  from  Batesville  to  the  mouth  of  the  river,  constructed 
and  equipped  six  barges,  one  floating  pile-driver,  cared  n>r  the  prop- 
erty, and  partly  completed  a  dike  at  Newi)ort. 

During  the  fiscal  year  ending  June  30, 1892.  $15,190,80  were  expended. 
Work  was  continued  from  a  point  reached  by  last  season's  work  at  Bates- 
ville Cut-off  and  carried  forward  to  the  town  of  Newport,  a  distance  of 
about  50  miles.  During  the  season  the  following  shoals  were  improved : 
Cornwall  Shoals,  Cato  Shoals,  Saffold  Shoals,  Hagglestooth  Shoals, 
Cleghorn  Shoals,  Eock  Boat  Shoals,  and  Black  Island  Shoals.  Build- 
ing 1,900  feet  of  dams,  requiring  for  their  construction  2,844  cubic  yards 
of  rock,  and  610  cords  of  brush. 

Dike  A,  at  Newport,  was  completed;  Dike  B,  just  below  Newport,  to 
the  extent  of  building  and  weighting  306  feet  of  mattress,  and  driving 
a  few  piles,  when  high  water  and  the  low  state  of  fands  rendered  the 
suspension  of  work  necessary.  In  this  reach  of  river  many  trouble- 
some snags  were  also  removed.  The  work  has  been  very  effective,  and 
commercial  facilities  have  been  greatly  increased. 

The  advance  of  each  season  makes  it  more  and  more  apparent  that 
the  vast  commerce  of  the  territory  drained  by  this  river  would  before 
many  years  demand  a  lock-and-dam  system.  The  great  commerciiJ 
interests  due  to  the  inexhaustible  mineral  resources  of  the  territory, 
which  are  concentrating  upon  the  improvement  of  this  river,  are  becom- 
ing more  clamorous  for  an  improved  highway,  and  the  possibilities  of 
this  river  are  scarce  second  to  any  in  the  district. 

It  is  very  important  that  my  last  annual  report  should  be  carefully 
considered,  yet  I  do  not  think  that  I  am  warranted  in  going  over  aU 
the  ground  carefully  gone  over  in  that  report.  I  will  simply  say  that 
the  lime  is  coming  when  a  system  of  locks  and  dams  will  be  required 
in  the  upper  river;  audit  is  my  duty  to  renew  the  recommendation 
made  last  year  in  regard  to  preliminary  surveys  in  connection  with  this 
work. 

I  must  again  respectfully  invite  attention  to  the  increase  in  the  ton- 
nage of  the  river,  and  to  my  statement  made  in  the  original  plans  and 
estimates  submitted  several  years  ago;  that  in  my  opinion  the  time 
would  come  when  the  vast  commerce  of  this  territory  would  demand 
the  application  of  the  lock-anddam  system  to  this  river.  And  I  must 
again  note  here  as  ap])licable  to  all  my  annual  reports  thai  wiiile 
charged  with  avast  territory,  well  watered  with  navigable  streams,  the 
people  inhabiting  the  territory  are  so  little  conscious  of  the  resources 
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they  possess  in  their  fertile  fields,  tinibered  hills,  and  mineral-stocked 
mountains  and  natural  waterways,  that  it  is  only  by  the  most  strenu- 
ous eifbrts  that  anything  like  an  accurate  showing  of  commerce  can  be 
obtained. 

I  again  repeat,  also,  that  the  White  Eiver  has  at  least  all  the  possi- 
bilities of  the  Tennessee  River,  with  a  margin  in  its  favor. 

In  accord  with  the  above  $153,815  are  recommended  as  the  amount 
that  can  be  profitably  expended  during  the  fiscal  year  ending  Jupe  30, 
1894. 

Oammeroe, — ^The  first  appropriation  having  been  made  in  1833,  the 
records  of  this  otfice  do  not  show  what  was  the  amount  of  commerce 

?rior  to  any  attempts  at  improvements.    In  the  Annual  Eeport  of  the 
Ihief  of  Engineers  for  1876,  page  627,  Ool.  Suter,  referring  to  the  upper 
reaches  of  this  river,  says : 

The  country  bordering  on  this  portion  of  White  River  is  almost  entirely  dependent 
npon  water  transportation,  which,  from  the  diJfficolt  character  of  the  navigation,  ia 
yery  uncertain  and  costly. 

And  even  one  year  later  he  speaks  of  much  of  the  commerce  being 
carried  on  by  teams.  (Annual  Beport  Ohief  of  Engineers,  1877,  page 
501.) 

The  advantages  to  commerce  if  the  permanent  improvement  is  ef- 
fected will  be  greatest  of  that  to  any  river  in  the  State  in  propoi-tion 
to  the  cost.  This  is  a  natural  highway  for  commerce  to  an  extensive 
territory,  and  much  of  this  territory  has  as  yet  no  other  outlet  except 
the  wagon.  In  this  connection  see  Annual  Eeport  Ohief  of  Engineers, 
1880,  page  1313;  Annual  Eeport  Ohief  of  Engineers,  1884,  page  1401; 
also  Annual  Eeport  Ohief  of  Engineers,  1885,  pages  1589  and  1591. 
Here  will  be  found  a  steady  increase  in  commerce,  keeping  pace  with 
title  improvements,  which  speaks  for  itself  and  calls  for  no  comment. 

As  to  benefits  to  community,  it  may  be  said  that  a  community  that 
will  follow  up  the  work  already  done  as  this  one  has  can  but  be  greatly 
benefited.  Every  improvement  made  is  promptly  taken  advantage  of. 
The  rapid  growth  in  prosperity  in  this  section  warrants  the  belief  that 
the  permanent  improvement  of  this  river  will  confer  benefits  upon  this 
community  so  great  that  the  cost  of  the  works  will  seem  too  small  for 
comparison. 

Anyone  taking  the  trouble  to  read  the  Annual  Eeports  of  the  Ohief 
of  Engineers  for  the  past  twelve  years  will  be  struck  by  the  uniform 
testimony  of  engineers  in  regard  to  the  future  great  commerce  of  this 
river,  a  significant  fact  in  itself. 

Data  gathered  from  various  sources  may  be  condensed  as  foUows: 

There  is  a  division  in  the  commerce  of  this  river,  the  Upper  and 
Lower  White,  both  territories  improving  rapidly  under  the  present  sys- 
tem of  river  improvements.  The  Upper  White  Eiver  territory,  which 
needed  principally  a  low- water  channel  by  improvement  of  shoals  to 
insure  a  regular  transportation  of  products,  is  beginning  to  show  a 
marked  improvement  in  agricultural  lands,  especially  near  the  river, 
and  yielding  a  greater  tonnage  each  year.  These  products,  which  have 
been  hauled  heretofore  across  the  country  in  wagons  from  50  to  80 
miles  to  Springfield  and  other. points  on  the  raUroad  that  lead  to  St. 
Louis  m^irkets,  are  beginning  to  find  a  more  accessible  outlet  by  way 
of  the  river  to  Batesville  and  Newport,  where  they  are  transferred  to 
the  railroad  and  carried  to  the  same  market.  The  ultimate  results  of 
this  river  improvement  will  not  only  be  a  settlement  of  the  country 
but  also  a  creation  of  new  markets  in  the  direction  of  New  Orleans,  to 
where  a  cheaper  transportation  is  offered  by  way  of  the  river.    The 
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miiuiig  enterprise  is  also  being  engaged  in  all  along  the  Upper  White 
Eiver,  and  a  greater  demand  for  river  navigation  is  presenting  itself  to 
the  commnnity  in  general.  During  the  past  yetlr,  in  developing  these 
mines,  several  barge  loads  of  zinc  ore  were  shipped  down  the  river  at  a 
comparatively  low  stage  of  water,  the  obstructions  being  so  greatly  re- 
duced by  the  river  improvement  that  it  was  found  possible  to  ship  in 
this  way. 

A  number  of  enterprising  citizens  have  responded  to  the  inquiry  for 
commercial  statistics,  of  this  river,  during  the  past  year,  and  agree  that 
the  improvement  is  of  vast  importance,  to  the  enhancement  of  products 
and  settlement  of  the  country.  All  are  high  in  their  praise  of  the  im- 
provements accomplished  during  the  past  year,  as  witnessed  by  the 
establishment  of  a  more  regular  system  of  freights,  the  attention  given 
to  the  opening  of  mines  and  quarries  of  valuable  stone^  as  well  as 
drawing  attention  to  a  rich  and  fertile  country  that  only  waits  the 
improvement  of  the  river  to  be  quickly  settled  by  an  industrious  and 
enterprising  people. 

Extract  from  statement  of  Mr.  George  W.  Dale  is  worthy  of  mention 
at  this  point : 

State  Geologist  Dr.  John  C.  Branner  is  of  the  opinion  that  no  part  of  the  world 
can  produce  finer  marbles,  or  in  greater  quantities  than  is  found  in  the  counties 
mentioned. 

Mr.  Dale  says  further: 

Fifty-five  years  of  practical  experience  and  explorations,  twenty-feur  of  which 
have  been  devoted  mostly  to  the  mountains  of  Arkansas,  convince  me  that  no  part 
of  the  United  States  is  richer,  or  scarcely  so  rich  in  mineral  resources  of  the  kind 
described  as  the  Upper  White  River  country. 

Many  thousands  of  acres  of  land  now  considered  valueless  would  be 
devoted  to  fruit-growing,  towns  "and  cities  would  line  the  shore,  manu- 
factories and  smelting  furnaces  would  be  erected,  and  not  only  would 
Arkansas  be  enriched  but  the  whole  country.  Within  the  bounds  of 
the  foregoing  described  district  there  are  innumerable  valuable  water 
powers  that  would  be  utilized.  With  Upper  White  River  properly  im- 
proved all  these  vast  resources  would  be  developed,  profitable  employ- 
ment would  thereby  be  given  to  both  capital  and  labor,  and  that,  too, 
in  a  region  noted  for  its  healthfiilness. 

Tonnage  of  White  Elver,  ArJcansai, 

Tons. 

Upper  White  River 113,065 

Lower  White  River 38,496 

Total 151,561 

Matters  stated  in  my  last  annual  report  should  be  read  in  this  con- 
nection. 

Money  statement. 

JuIy  1, 1891,  balance  unexpended $15,026.41 

Received  as  per  letter  Chief  of  Engineers,  April  11,  1892 250.  GO 

15, 276. 41 
June  30, 1892,  amonnt  expended  during  fiscal  year 15, 190.80 

July  1,  1892,  balance  unexpended 85:61 

Amount  appropriated  by  act  approved  July  13,  1892 75, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 75, 085. 61 

C  Amount  that  can  be  |)rofitably  expended  in  fiscal  year  ending  June  30, 1894  153, 815. 00 
<  Submittod  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 
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Expense  accvunU 

Payroll '. $10,679.03 

General  suppliea 678.32 

SubBistence  supplies 3, 085. 23 

Lumber 89.64 

Fuel  ..: .^ 194.68 

Traveliug  expenses 154. 06 

Stationery 16.38 

Transportation 14. 55 

Medicine 33.20 

Piling,  brush,  atid  poles 110. 15 

Stone 106.00 

Reserved  in  United  States  Treasury  for  :hreight  charges , 29. 56 

Total 15,190.80 


W  6. 

IMPROVEMENT  OF  CACHE  RIVER,  ARKANSAS. 

No  change  in  this  report  since  last  year.  The  $3,000  recoinmended 
in  the  last  report  not  having  been  appropriated,  no  work  was  done  on 
account  of  lack  of  fdnds. 

Commerce, — ^No  new  data  has  been  secured  in  regard  to  commerce 
since  last  report,  though  diligent  efforts  were  used  to  do  so. 

Money  statement. 

Amount  appropriated  by  act  approved  July  13,  1892 $2, 000. 00 

'Amount  (estimated)  required  for  completion  of  existing  project 1, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894      1, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1$66  and  1867, 


W7. 

IMPROVEMENT  OP  LITTLE  RED  RIVER,  ARKANSAS. 

The  first  improvements  attempted  upon  this  river  were  made  in  the 
year  ending  June  30,  1872,  under  the  act  approved  March  3, 1871. 

Prior  to  this  work  many  overhanging  trees  interfered  with  naviga- 
tion in  the  lower  reaches  and  many  bowlders  obstructed  flatboat  and 
raft  navigation  in  the  reach  above  the  present  town  of  Judsonia.  The 
appropriation  referred  to  above  was  for  the  White,  Black,  and  Little 
Bed  rivers,  and  amounted  to  $10,000  for  the  three  upon  estimates 
amounting  to  $259,033,  of  which  $38,005  were  for  the  Little  Bed  River. 
That  little  work  could  be  done  is  apparent  from  Ool.  Reynolds's  report 
for  1872,  in  which  he  states : 

UnleBs  other  and  better  facilities  i^'e  provided  it  will  be  of  very  little  use  to  attempt 
to  remove  the  obstructions  in  such  streams  as  these. 

Most  of  the  overhanging  trees  were  removed  as  liigh  as  Judsonia.  A 
bad  shoal,  3  miles  below  Judsonia,  and  the  bowlders  remained  un- 
touched to  the  end  of  June,  188G. 

Up  to  June  30, 1890,  $7,153.33  had  been  expended  in  removing  the 
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bowlders  above  Jndsonia,  in  dredging  the  shoals  below  Judsonia  known 
as  Bess  Shoals,  care  of  i)roperty  and  records,  constmcting  the  dredge 
to  be  used  in  removing  the  shoals,  and  in  the  construction  of  two  ma- 
terial barges. 

During  the  fiscal  year  ending  June  30, 1891,  $2,140.92,  including 
91,000  of  the  (3,500  for  which  &e  dredge  was  sold  to  the  appropria- 
tion "  Improving  Arkansas  Eiver,  Arkansas,"  was  exi>ended  on  the 
shoals  and  cutting  overhanging  timber  above  Judsonia. 

Previous  work  having  been  done  for  the  benefit  of  rafts  principally, 
which  take  the  channel,  while  the  steamboats  take  the  eddies,  much 
overhanging  timber  in  the  eddies  which  should  be  cut  in  the  interest  of 
steamboat  navigation  remaining,  and  as  Bess  Shoals  had  been  com- 
*pleted,  giving  a  satisfactory  channel  and  outlet  firom  Judsonia,  Ark.,  to 
the  mouth,  on  September  3, 1891,  a  project  was  prepared  in  this  office 
and  approved  by  the  Chief  of  Engineers  for  expending  the  balance  of 
the  available  funds,  (1,200,  in  cutting  overhanging  timber  between 
Judsonia,  Ark.,  and  Heber,  Ark.  This  was  done  to  the  extent  of  cut- 
ting 11,794  overhanging  trees  and  those  threatening  the  bank  of  the 
river  and  cutting  and  removing  146  cords  of  brush. 

Bess  Shoals  were  completed  early  in  the  year  by  the  removal  of  100 
tons  of  broken  rock  and  gravel,  making  a  total  of  595  tons  removed  from 
these  shoals.  Expenditure  for  fiscal  year  ending  June  30,  1892, 
$1J896.82. 

There  is  now  a  fair  medium-stage  channel  from  the  town  of  Heber, 
Ark.,  to  Judsonia,  and  a  low-water  channel  at  least  2  feet  deep  from 
Judsonia  to  the  mouth. 

Commerce. — Amount  of  commerce  when  work  of  improvement  began 
may  be  inferred  from  the  following,  which  appeared  in  the  Annual  Re- 
port of  the  Chief  of  Engineers,  1871,  page  362 : 

The  fact  stated  that  the  commerce  of  this  stream  is  sufficient  to  mduce  the  com- 
paratively large  boats  miming  on  the  White  River  to  navigate  it  whenever  it  is 
practicable,  and  when  this  is  not  the  case  a  smaU  steamer  is  kept  to  ply  between  West 
Point  and  the  mouth  of  the  river,  shows  the  importance  of  the  int^ests  involved. 

As  to  the  further  points  to  be  noted,  now  that  the  work  is  completed, 
I  find  that  two  boats  have  plied  the  river,  one  of  76  tons  register  ana 
the  other  36,  and  that  since  the  improvements  they  make  about  100 
trips  a  year  oetween  Judsonia  and  the  mouth  of  the  river.  Perhaps 
the  repUes  to  questions  sent  out  will  give  as  clear  and  condensed  an 
idea  of  other  matters  of  commerce  as  any  regular  form  of  report.  Oapt. 
J.  H.  Douglass,  of  Judsonia,  Ark.,  answers  the  question  as  follows: 

(8)  During  what  months  of  the  fiscal  year  ending  June  80  was  the  stream  navi- 
gable ;  what  was  the  head  of  high-water  navigation  and  between  what  dates ;  and 
what  was  the  head  of  low-water  navigation  and  between  what  dates  f  The  river 
was  navigable  from  the  Ist  of  November,  189(X  to  Ist  of  August,  1891.  Head  of  high- 
water  navigation,  Sugar  Loaf  Mountain.  Have  made  two  successful  trips  there 
since  the  United  States  Government  has  made  improvements  in  the  river — 126  miles 
farther  than  any  boat  has  yet  ventured  up  the  river.  Judsonia  the  head  of  low- water 
navigation  the  balance  of  the  year. 

(4)  What  benefits  have  been  derived  from  the  work  done  and  what  are  the  pro- 
spective advantages  to  be  derived  by  continuing  the  improvement f  Before  the  last 
improvement  made  by  the  United  States  Government  successful  navigation  was  im- 
possible even  in  high  water,  but  since  that  the  navigation  has  been  very  good,  with 
but  little  trouble.  By  additional  work,  such  as  was  accomplished  under  the  last 
appropriation,  the  river  could  be  made  good  for  the  steamboat  interest.  This  is  the 
only  outlet  for  the  large  and  magnificent  timber  (covering  thousands  of  acres)  to  a 
market,  and  other  commercial  interests.  The  produce  of  a  large  class  of  farmers 
would  seek  this  means  of  all  others  of  sending  their  produce  to  a  market.  Hundreds 
of  acres  of  land  now  in  a  wii^l  state  would  soon  be  made  into  large  and  handsome 
farms  if  there  was  a  certainty  of  this  river  being  so  improved  as  to  furni^  a  sure 
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outlet.  Where  one  bale  of  cotton  is  raised  to-day  threo  or  four  would  be  the  result 
if  the  river  was  a  sare  source  of  transportation.  The  only  recourse  of  the  farmer  at 
present  is  by  wason  over  a  rough  and  hilly  country. 

(5)  General  information  and  remarks.  Only  one  of  the  two  boats  were  run  at  a 
time,  the  larger  one  daring  extreme  high  water,  the  smaller  one  during  low- water 
stage.  If  additional  woilc,  equal  to  that  last  done  on  the  river,  could  be  done,  the 
larger  boat  as  well  as  the  smaller  one  could  be  used  at  all  times.  There  is  yet  much 
overhanging  timber  very  troublesome,  and  in  Horseshoe  Bend,  about  70  miles  above 
Jndsonia  by  river,  some  very  troublesome  stumps.  These  were  cat  last  season  dur- 
ing high  water,  and  are  now  much  in  the  way  at  a  medium  stage. 

1  was  captain  and  engineer  of  the'^.  Saltzman  ever  since  she  came  into  the  river, 
some  eighteen  months  ago,  and  held  the  same  positions  on  the  Little  Bed  sinoe  she 
was  built. 

Money  statement 

July  1, 1891,  balance  unexpended $1,896.94 

Eeceived,aBperletterChief  of  Engineers  April  11,  1892 800.00 

2,196.94 
Jane  90, 1892,  amount  expended  during  fiscal  year 1,896.82 

July  1, 1892,  balance  unexpended S00.12 

July  1, 1892,  outstanding UabiHties 133.00 

July  1, 1892,  balance  available 167.12 


Expense  account. 

Payroll $1,468.60 

General  supplies 139.91 

Subsistence  supplies 181. 86 

Lumber 22.51 

Traveling  expenses . . .-. 39. 06 

Stationery 5.20 

Rent 40.00 

Total 1,896.54 

Deposited  to  credit  of  United  States  Treasury .28 

Giand  total 1,896.82 


W8. 
IMPROVEMENT  OF  BLACK  RIVER,  ARKANSAS  AND  MISSOURL 

^  Before  any  improvementB  were  made  upon  this  river  the  magnificent 
timber  which  lines  its  banks  overhung  its  narrow  and  deep  channel, 
giants  of  the  forest  stretehed  across  it  from  bank  to  bank  in  falling, 
debris  from  logging  camps  lodged  in  the  same,  producing  shoals,  all  of 
which  present^  a  formidable  array  of  obstacles  not  only  to  navigation, 
but  to  any  attempts  at  improving  the  same.  The  original  plan  for  its 
improvement  contemplated  the  removal  of  the  obstructions,  and  the  im- 
provement of  the  shoals,  the  latter  by  wing  dams.  A  few  sloughs  were 
to  be  dosed,  so  as  to  confine  the  water  to  the  main  channel.  The  work 
has  been  steadily  carried  forward,  with  very  small  appropriations,  at 
irregular  intervals,  for  upwards  of  fourteen  years.  In  the  earlier  opera- 
tions the  appliances  were  not  adapted  to  the  heavy  work  on  hand. 
In  later  years,  suitable  appliances  having  been  secured,  more  rapid 

grogress  has  been  made.    Its  channel  being  narrow,  water  deep^  and 
anks  firm,  it  is  one  of  the  most  satisfactory  streams  in  this  distinct  to 
improve. 
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Up  to  June  30,  1891,  $62,779.68  had  been  expended  in  carrying  out 
the  above  plan,  giving  a  very  good  river  ft*om  the  mouth  up  to  the 
mouth  of  Current  Itiver,  doing  but  little  for  the  reach  between  the 
mouth  of  Current  River  and  the  bridge  at  Coming,  Ark.,  and  making 
a  visible  impression  upon  the  formidable  obstructions  between  the  Ar- 
kansas State  liue  and  Poplar  Bluft',  Mo.,  in  conjunction  with  the  ap- 
propriation under  the  heading  "  Improving  Black  River,  Missouri.-' 

During  the  fiscal  year  ending  June  30,  1801,  only  $1,537.28  was  ex- 
pended in  necessary  repairs  to  the  plant  and  care  of  property.  As 
stated  in  my  last  annual  report,  the  boat  built  for  the  Cache  River  was 
transferred  to  this  stream  by  proper  authority,  and  work  begun  at 
Poplar  Bluff,  Mo.,  under  appropriation  "Improving  Black  River,  Mis- 
souri,'' with  a  view  of  working  down  to  the  Arkansas  State  line  on 
that  appropriation,  and  then  beginning  work  under  this  head. .  About 
the  time  the  work  had  reached  the  State  line  and  the  boat  had  been 
transferred  to  this  appropriation  the  river  rose,  and  from  that  time  to 
the  end  of  the  fiscal  year  remained  too  high  for  effective  snagging 
operations.  During  the  fiscal  year  ending  June  30, 1892,  $3,181.76  wa« 
expended.  On  July  25  the  boat  was  put  into  the  field  and  operated 
from  Corning,  Ark.,  to  the  mouth  of  Current  River,  thence  b<ick  to  the 
Arkansas  and  Missoim  State  line,  in  order  to  have  the  boat  available 
for  operations  on  "Black  River,  Missouri*  appropriation." 

On  this  reach  of  river,  a  distance  of  about  90  miles,  1,755  enags  and 
166  masses  of  driftwood  were  removed  and  24,622  trees  cut,  making 
effective  work  and  clearing  the  river  of  obstructions.  The  deserving 
character  of  this  stream,  on  account  of  its  deep  water  and  permanent 
banks,  the  magnificent  territory  drained  by  the  river,  rich  in  the  finest 
agricultural  lands  and  splendid  timber,  a  country  susceptible  practi- 
cally of  unlimited  developmeut  and  settliog  up  with  a  good  class  of 
people,  combined,  call  aloud  for  due  attention  to  their  commercial  inter- 
ests. 

It  would  seem  like  a  redundancy  to  reiterate  facts  that  have  so  often 
appeared  in  my  annual  reports  in  regard  to  the  great  benefits  to  be 
conferred  by  the  opening  of  this  river  and  to  the  deserving  character 
of  the  stream,  on  account  ot  its  deep  water  and  permanent  banks,  yet, 
as  I  come  to  know  this  stream  more  and  more  thoroughly  from  year  to 
year,  I  am  more  convinced  that  the  recommendations  made  in  the  past 
should  not  only  be  renewed,  but  emphasized  in  their  renewal.  My  plan 
has  been  to  secure  an  annual  contingent  of  $8,000  for  this  work,  but 
this  has  been  departed  from  so  far  in  the  amounts  of  the  appropriations, 
that  nothing  less  than  $42,000  would  adequately  meet  the  requirements 
of  the  situation.  It  may  be  stated  that  with  the  expenditure  of  this 
sum  as  a  whole  a  magnificent  artery  of  commerce  would  be  effectively 
opened,  which  would  need  but  very  little  attention  for  its  maintenance. 

Cammeroe. — No  new  data  has  been  received  in  regard  to  commerce 
since  last  report,  though  diligent  efforts  were  used  to  do  so. 

Money  staieinent 

July  1, 1891;  balance  nnexpended $3,462.72 

June  30, 1892,  amount  expended  during  fiscal  year 3, 181. 76 

July  1, 1892,  balance  unexpended 280. 96 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 5, 280. 96 

{Amount  (estimated)  required  for  completion  of  existing  project  annually      8, 000. 00 
AniountthatoanboprotitablyexpondedinfiscalycareudingJuue30,  1894    42, 000^00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 
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Expense  account. 

l*ayroll $2,463.59 

General  supplies 81. 32 

Subsistence  supplies 464.97 

Lumber i *  4.89 

Rent 40.00 

Traveling  expenses A 84.63 

Traxisportation 14.75 

Medicine 7*27 

Reserved  in  United  States  Treasury  for  freight  charges ^ «  20. 34 

Total **..* 3,181.76 


IMPROVEMENT  OP  BLACK  RIVER,  MIS80URL 

The  first  improvements  attempted  upon  this  reach  of  river  were  made 
in  the  years  1881  and  1882. 

Prior  to  this  work  its  channel  was  choked  with  logs  and  snags  and 
obstructed  by  overhan^ng  trees,  and  in  many  places  shoals  interfered 
with  its  navigation  at  low  water  by  any  but  very  light-draft  boats.  Its 
banks  caved  but  little,  and  except  at  the  shoals  it  is  characterized  by 
greater  depth  of  water  than  is  found  in  streams  generally  in  its  vicin- 
ity, due  to  its  being  narrow  and  its  banks  firm.  The  original  plan  for 
its  improvement  contemplated  the  removal  of  the  obstructions  and  the 
improvement  of  the  shoals,  the  latter  by  wing  dams.  A  few  sloughs 
were  to  be  closed  up,  so  as  to  confine  the  water  to  the  main  channel. 

Up  to  June  30, 1891,  $16,675.71  had  been  expended  in  carrying  out 
the  above  improvement,  as  follows: 

Up  to  June  30, 1888,  $6,000  had  been  expended,  which  had  opened 
up  about  20  miles  from  Poplar  BluflP,  Mo.,  toward  the  mouth.  Owing 
to  the  difl&culty  of  getting  suitable  appliances  up  to  this  reach,  it  was 
carried  on  with  great  difficulties. 

During  the  fiscal  year  ending  June  30, 1889,  the  snag  boat  Henry 
Sheldon,  specially  constructed  for  work  on  this  river,  was  successfully 
pushed  through  to  Poplar  Blufi^,  and  operated  from  there  down  the 
river,  rapidly  and  effectively  clearing  the  same  of  obstructions.  Six 
thousand  five  hundred  and  sixty  dollars  and  thirty  cents  were  ex- 
pended in  the  work,  erecting  a  strong  dam  at  the  head  of  Dan  Biver 
(a  chute  of  the  Black  River),  removing  293  snags,  cutting  1,874  over- 
hanging trees,  deadening  17,490  trees,  and  removing  12  masses  of  drifb 
wood,  carrying  the  work  to  the  Arkansas  State  line,  removing  the 
greater  portion  of  the  dangerous  low- water  snags,  and  making  a  good 
beginning  upon  the  overhanging  timber. 

During  the  fiscal  year  endiiig  June  30, 1890,  only  $199.20  was  avail- 
able, and  this  was  expended,  in  connection  with  the  other  appropria- 
tion for  this  river,  in  the  running  expenses  of  the  snag  boat  Henry 
Sheldon, 

During  the  fiscal  year  ending  June  30,  1891,  $3,914.21  were  ex- 
pended between  Poplar  Bluff,  Mo.,  and  the  Arkansas  State  line,  re- 
moving 406  snags,  destroying  23  piles  of  drift,  and  cutting  10,450  over- 
hanging trees;  high  water  preventing  further  work. 

During  the  fiscal  year  ending  June  30, 1892,  $2,990.20  were  expended. 
The  boat  commenced  operations  at  the  Arkansas  State  line  November 
1,  immediately  after  completion  of  work  "  Improving  Black  River,  Ar- 
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kansas  and  Missouri."  From  about  December  10  to  tbe  23d  of  the  same 
month  the  water  was  too  high  for  eflfective  snagging  operations,  and  the 
boat  was  laid  up  in  ordinary  on  that  day  at  Poplar  BlufFj  Mo.,  on  ac- 
count of  high  water  and  the  low  state  of  the  funds. 

During  tliis  j^eriod,  from  November  1  to  December  23, 391  snags  were 
removed;  8,474overhangingtreescut.  For  the  same  reasons  given  above 
no  attempt  was  made  to  do  any  work  on  the  dam  at  the  head  of  Dan  £iver. 
The  stream  has  been  greatly  improved  in  this  reach,  and  good  prog- 
ress made  toward  a  thorough  opening  of  the  river.  There  is  still  over- 
hanging timber  that  should  be  removed,  and  many  snags  and  logs,  and 
the  dam  at  the  head  of  Dan  Biver  should  be  strongly  rebuilt.  Much 
difficulty  has  been  experienced  by  loggers  floating  their  logs  loose  and 
not  rafting  them,  which  by  lodging  cause  obstructions  to  navigation. 
It  seems  w  me  that  there  should  be  a  penalty  fixed  for  creating  an  ob- 
struction in  this  way  nearly,  if  not  equally,  as  great  as  that  where  a 
bridge  is  an  obstruction  to  navigation.  More  intimate  knowledge  of 
the  river  in  this  reach  leads  me  to  confirm  all  that  I  have  said  in  regard 
to  its  being  worthy  of  inlprovemenl^  and  to  add  a  considerable  more  in 
the  way  of  emphasizing  the  same. 

To  economize  space,  everything  that  needs  to  be  said  in  regard  to 
future  work  has  been  placed  under  the  general  heading  ^<  Improving 
Black  Biver,  Arkansas  and  Missouri^"  as  that  covers  the  same  ground. 

Oammerce. — See  report  "  Improving  Black  Biver,  Arkansas  and  Mis- 
souri 

Money  statement. 

July  1, 1891,  balance  nnezpended $3,085.79 

June  30, 1892,  amount  expended  daring  fiscal  year 2,990.20 

July  1, 1892,  balance  unexpended 95.59 

July  1, 1892,  outstanding  liabilities 75.00 

July  1, 1892,  balance  available 20.59 

(Amount  (estimated)  required  for  completion  of  existing  project (*) 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1894        (*; 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  ajid 
harbor  acts  of  1866  and  1867. 


Expense  account. 

Payroll $2,189.20 

General  supplies 156.19 

Subsistence  supplies 264.37 

Stationery * 11,20 

Typewriter 95.00 

Rent 40.00 

Traveling  expenses 229.64 

Transportation 3. 75 

Medicine .85 

Total 2,990.20 

*See  rex>ort  for  ^'improviug  Black  River;  Arkansas  and  Missouri. '^ 
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W  lO, 
IMPROVEMENT  OF  ST.  FRANCIS  RIVER,  ARKANSAS. 

Earliest  appropriations  made  for  this  river  under  any  head  were  made 
by  act  approved  March  2, 1833. 

Samming  up  all  the  various  works  of  improvement,  it  may  be  inferred 
that  prior  to  1833  ^this  river  was  much  choked  with  drift  piles,  logs, 
and  snags,  its  waters  spread  out  through  a  great  variety  of  sloughs, 
while  overhanging  trees  added  to  the  difficulties  of  navigation.  In  the 
originally  adopted  project  snagging  operations  figured  largely,  and  at- 
tempts have  been  made  to  close  up  some  of  the  many  sloughs. 

This  river  has  been  united  so  often  with  the  White  Eiver  and  also  with 
the  Black  Eiver,  thf^t  it  is  impossible  to  give  exactly  how  much  had 
been  expended  upon  the  St.  Francis  River  to  June  30, 1884.  From 
June  30, 1884,  to  June  30, 1890,  $24,000  were  appropriated;  $12,000  in 
1884,  $8,000  in  1886,  and  $4,000  in  1888,  and  this  had  been  practically 
expended.  The  history  of  its  expenditure  is  the  history  of  £^1  work  in 
new  countries  with  entirely  inadequate  appropriations  made  over  long 
reaches  of  river.  Most  constant  and  careful  study  has  been  given  to 
making  the  money  do  as  much  work  as  possible.  The  snag  boat  Johnson 
was  first  designed  for  this  river,  and  its  light  draft,  great  power,  and 
light  running  expenses  were  first  utilized  on  this  river.  A  vast  amount 
of  very  hard  pioneer  work  has  been  done.  Once  or  twice  sickness  in 
the  swamps  has  demoralized  the  crew.  Diverse  interests  have  opposed 
the  boat's  progress  here  and  there,  but  with  steady  persistence  the 
work  has  been  carried  on,  looking  to  the  ultimate  opening  of  the  river 
as  contemplated  in  the  original  project.  The  little  reach  above  the  Sunk 
Lands  has  been  well  opened  and  greatly  to  the  advantage  of  commerce. 
The  transfer  of  the  boat  has  caused  great  delay.  This  has  been  obviated 
by  building  a  separate  twin  boat  partly  out  of  the  appropriation  to 
operate  above  the  Sunk  Lands  in  conjunction  with  the  appropriation 
"  Improving  St.  Francis  Eiver,  Missouri." 

Up  to  June  30^  1891,  $26,499.10  had  been  expended  as  individual  or 
distinct  appropriations  for  this  river.  During  the  fiscal  year  ending 
June  30, 1892,  $1,457.76  was  expended.  Early  in  July  the  boat  was 
put  into  the  field,  and  effective  operations  carried  on  from  the  cut-off  to 
the  town  of  Madison,  Ark.,  a  reach  of  river  about  26  miles  in  length  and 
badly  in  need  of  work,  205  snags  were  removed,  and  several  drift,  piles 
destroyed.  This  work  was  between  July  4  and  August  16, 1891,  when 
the  low  state  of  the  funds  made  it  necessary  to  stop  operations,  and  the 
boat  was  taken  to  her  new  field  of  operations  on  Little  Eiver,  Missouri, 
to  which  she  had  been  temi)orarily  transferred  by  proper  authority. 

It  is  scarcely  proper  to  include  in  this  report  anything  that  is  a  reit- 
eration of  the  reports  of  former  years,  yet  in  order  to  obtain  the  infor- 
mation necessary  to  a  thorough  understanding  of  the  merits  of  the  river, 
its  commerce,  the  amount  of  water  in  its  channel,  the  difficulties  under 
which  it  is  worked,  it  is  absolutely  necessary  that  the  reports  for  the 
last  six  years  be  careftdly  gone  over.  The  more  study  I  have  given  the 
stream  and  the  country,  the  more  interesting  the  study  becomes  and 
the  more  convincing  are  the  arguments  in  favor  of  opening  up  the  river. 
With  no  transportation  except  the  wagon,  a  fertile  section  rapidly  set- 
tling up  between  Lesters  Landing  and  St.  Francis  would  at  once  pour  out 
through  this  channel  its  products,  adding  many  times  the  sum  required 
for  the  improvements  to  the  material  prosperity  of  the  country. 

Whatever  decision  may  be  rendered  as  to  the  desirability  of  further 


1694      REPORT   OF   THE   CHIEF   OF  ENGINEERS,  U.  8.  ARMY. 

exi)enditure,  the  river  now  has  a  plant  of  its  own,  peculiarly  adapted  to 
its  work  and  can  be  cared  for  at  a  very  small  outlay.  It  would  be  bet- 
ter to  put  the  river  in  excellent  shape  before  the  plant  deteriorates,  and. 
it  is  believed  that  after  a  few  years  of  thorough  work  the  river  will 
maintain  itself.  As  to  future  demands,  the  development  of  the  country 
can  alone  decide  what  these  will  be.  It  may  be  that  dredging  the  Sunk 
Lands  to  bring  the  river  back  to  its  own  channel  may  be  warranted  in 
years  to  come  and  that  low- water  navigation  may  be  demanded.  At 
present  the  prospect  is  too  remote  to  devote  time  to  plans  and  estimates 
for  these  improvements.  The  plan  recommended  for  several  years,  that 
$8,000  be  appropriated  annually,  not  having  been  carried  out,  the  river 
is  fully  $28,000  behind  in  needed  improvements,  and  that  sum  could  be 
profitably  expended  in  the  fiscal  year  ending  June  30, 1894.  The  work 
is  being  carried  on  systematically  and  eft'ectively,  but  there  is  yet  much 
to  be  done.  Nowhere  in  the  State  will  the  results  be  any  more  direct, 
nor  is  there  any  section  where  the  amount  necessary  to  improve  the 
stream  is  any  smaller  in  proportion  to  the  benefit  to  be  conferred. 

Commerce, — No  new  data  in  regard  to  commerce  has  been  received 
since  last  report,  although  diligent  efibrts  have  been  made  to  do  so. 

Money  statement. 

July  1, 1891,  balance  unexpended $1, 500. 90 

June  30, 1892,  amount  expended  during  fiscal  year 1, 457. 76 

July  1, 1892,  balance  unexpended 43. 14 

Amount  appropriated  by  act  approved  July  13, 1892 8, 000. 00 

Amnunt  available  for  fiscal  year  ending  June  30, 1893 8, 043. 14 


Amount  (estimated)  required  for  completion  of  existing  project,  annually  8, 000. 00 
Amountthatcan  beprontablyexpended  in  fiscal yenrenatngJune30, 189^  28,000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  riv^r  and 


harbor  acts  of  1866  and  1867. 


,  Expense  account. 

Payroll '• $873.14 

General  supplies 47. 93 

Subsistenoe  supplies 236. 74 

Boiler 206.00 

Travi'ling  expenscvs 34.75 

Medicine 1.44 

Transportation 23. 55 

Skiff  and  oars 20.00 

Voucher  chest 5.00 

Stationery 3. 15 

Deposited  to  credit  of  United  States  Treasury 6.06 

Total 1,457.76 


W  II. 

IMPROVEMENT  OF  ST.  FRANCIS  RIVER,  MISSOURL 

The  first  appropriation  made  for  this  work  was  that  of  $5,000  by  act 
of  Angust  11,  1888.  Prior  to  this  time  the  river  channel  was  choked 
with  logs  and  snags,  overhanging  trees  interfered  with  the  smokestacks, 
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and  several  shoals  interfered  with  low-water  navigation.  The  original 
project  contemplated  the  removal  of  the  shoals  12  miles  below  Green- 
ville, Mo.,  the  removal  by  a  snag  boat  of  stumps,  snags  and  overhang- 
ing trees  from  Greenville,  Mo.,  to  the  town  of  St.  Francis,  Ark.  Up 
to  June  30, 1890.  $5,000  had  been  expended  opening  up  very  thoroughly 
the  river  from  Greenville,  Mo.,  to  a  point  about  80  miles  above  St. 
Francis,  Ark.    A  few  obstnictions  were  removed  over  this  lattet  reach. 

By  act  approved  September  19, 1890,  $10,500  were  appropriated  to 
carry  on  the  work.  As  much  trouble  had  been  experienced  in  getting 
the  snag  boat  A.  B,  Johnson  through  the  Sunk  Lands,  this  being  a  bar- 
rier impassable  except  at  extreme  high  water,  and  being  a  natural  divi- 
sion of  the  river  into  its  districts,  rather  than  the  arbitrary  one  at 
St.  Francis,  Ark.,  proper  authority  was  secured  to  build  a  snag  boat, 
the  duplicate  of  the  Johnson^  to  operate  above  th8  Sunk  Lands  alto- 
gether, leaving  the  Johnson  for  the  work  below  and  also  for  the  work 
m  Little  River.  During  the  fiscal  year  ending  June  30, 1891,  this  boat 
was  built  and  equipped.  From  the  time  the  boat  was  completed  to  the 
close  of  the  fiscal  year  the  water  was  too  high  for  effective  operations. 
Early  in  September  of  the  present  fiscal  year,  the  water  having  reached 
a  proper  working  stage,  the  boat  was  started  out.  Commencing  oper- 
ations at  the  town  of  St.  Francis,  she  worked  through  to  the  Big  Drift, 
a  distance  of  about  70  miles,  at  which  point  high  water  and  cold  weather 
caused  operations  to  cease,  the  boat  was  returned  to  St.  Francis  and 
laid  up  in  ordinary.  One  thousand  four  hundred  and  twenty-three 
snags  were  removed,  5,405  overhanging  trees  cut,  and  15  piles  of  drift 
that  had  accumulated  against  snag  obstructions,  dilodged. 

During  the  fiscal  year  ending  June  30, 1892,  $4,687.09  was  expended. 
As  before  stated,  operations  stopped  at  the  Big  Drift,  consequently  the 
shoals  12  miles  below  Greenville  were  not  reached.  In  the  near  future 
this  reac*,h  of  river  will  require  careful  attention;  the  territory  is  a  rich 
and  fertile  one,  and  some  judicious  effort  to  overcome  these  shoals  in 
the  interest  of  low-water  navigation  will  be  a  demand  in  the  interest 
of  the  increased  commerce. 

'  The  claim  supposed  to  be  presented  by  the  Dunklin  County  Trans- 
portation Company  for  a  cut-off  owned  by  them  and  for  which  the  act 
provides  payment,  has  not  yet  been  presented  and,  as  stated  in  a  former 
report,  it  is  doubtful  if  it  ever  will  be.  Two  thousand  dollars,  how- 
ever, has  been  reserved  to  meet  tliis,  if  ever  presented.  This  money 
will  eventually  be  applied  either  to  improve  the  cut-off  or  the  old  river, 
as  may  seem  most  expedient.  The  increase  in  commerce  in  the  upper 
river  warrants  an  expenditure  of  additional  money  between  St.  Fran- 
cis and  Greenville.  According  to  law,  however,  I  apprehend  that  any 
estimates  would  not  be  in  order  in  this  report,  as  it  would  be  new  work. 

Commerce, — ^For  commerce  see  "  Improving  St.  Francis  Eiver,  Arkan- 
sas." 

Money  statement. 

July  1, 1891,  balance  nnezpended $7, 857. 32 

June  80,  ISSfe,  amount  expended  during  fiscal  year 4, 687. 09 

July  1, 1892,  balance  nnexj^ended 3, 170. 23 

July  1, 1892,  outstanding  liabilities 193. 35 

July  1, 1892,  balance  available 2,976.88 
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Expense  account. 

Payroll $3,166.18 

General  supplies 732.71 

SubsiBtence  supplies 464.82 

Fuel : 5.05 

Stationery 22. 50 

Traveling  expenses 115. 68 

Grab  hooks 20.00 

Medicine 7. 36 

Transportation .75 

Oars - 1.44 

Total 4,536.49 

Reeeryed  in  United  States  Treasury  for  freight  charges 150. 60 

Grand  total. -...^. 1 4,687.09 


W   12. 
IMPROVEMENT  OP  LITTLE  RIVER,  MISSOURI. 

The  first  appropriation  ever  made  for  this  river  was  that  of  the  act 
which  became  a  law  Angast  11, 1888,  amounting  to  $5,000  (five-eighths 
of  the  estimate,  $8,000).  The  project  for  improvement  contemplates 
rendering  it  navigable  at  high  and  medium  stages  from  Hornersville  to 
its  junction  with  the  St.  Francis  Biver,  especially  to  prolong  the  me- 
dium stage  of  water  by  confining  the  water  to  one  of  the  two  chutes 
making  out  of  the  lake  upon  which  Hornersville  is  situated,  and  by  re- 
moving the  snags,  logs,  and  masses  of  driftwood  that  have  accumu- 
lated in  the  channel.  The  project  for  the  expenditure  of  the  $5,0(K) 
referred  to  above  provides  that  it  be  expended  as  follows,  viz:  $1,500, 
or  as  much  as  may  be  necessary,  in  building  a  dam  across  one  of  the 
chutes  at  or  near  the  lake,  and  the  balance  in  removing  the  worst 
obstructions,  in  the  way  of  overhanging  trees,  logs,  snags,  and  drift^ 
over  the  distance  specified,  and  that  the  snag  boat  A,  JB.  Johnson  be 
used  for  this  work,  being  transferred  in  due  form  and  by  proper  au- 
thority and  at  the  proper  time  for  this  purpose,  the  dam  to  be  con- 
structed of  brush  and  gravel,  brush  and  rocks,  or  of  such  other  mate- 
rial as  may  be  had  in  the  locality  as  may  be  best  adapted  to  the  pur- 
pose, the  work  to  be  executed  by  hired  labor  and  the  purchase  of 
material  in  open  market,  as  this  is  most  economical  and  advantageous 
to  the  Government.  It  will  be  seen  that  this  provides  for  the  use  of 
the  snag  boat  A.  B.  Johnson. 

There  was  expended  during  the  fiscal  year  ending  June  30, 1891, 
$2,865.69  in  removing  snags,  drift  pUes,  and  cutting  overhanging  trees 
to  a  point  80  miles  from  the  mouth  known  as  Perkins  Bar,  and  con- 
structing a  dam  300  feet  long  across  the  right  chute. 

By  act  approved  September  19,  1890,  $3,000  was  appropriated.  On 
November  22,  1890,  the  water  continuing  low  and  the  boat  being  re- 
quired for  work  upon  the  appropriation  to  which  she  properly  belongs, 
she  was  withdrawn  from  the  river. 

For  the  fiscal  year  ending  June  30, 1892,  $3,011.38  was  expended. 
Early  in  the  year  an  attempt  was  made  to  resume  operations,  but  had 
to  be  abandoned  on  account  of  low  water  until  late  in  the  month  of 
December,  at  which  time  the  boat  was  dispatched  to  the  point  where 
work  was  stopped  the  previous  year;  from  there  she  worked  her  way 
through  to  the  lake,  a  distance  of  about  40  miles.    Kinety-six  snags 
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were  removed,  1,087  overhanging  trees  cut,  and  8  driftpiles  dislodged. 
Extreme  cold  weather  overtook  the  working  party  before  their  arrival 
and  high  water  met  them  at  the  lake;  they  were  therefore  compelled  to 
stop  operations,  aside  from  the  collection  of  some  material  for  use  in  re- 
pairs to  the  dam.  The  boat  was  taken  to  Marked  Tree,  Ark.,  near  the 
mouth  of  the  river  and  laid  up.  The  work  done  on  this  river  has  al- 
ready afforded  much  relief  to  the  territojjy  drained,  and  those  inter- 
ested have  not  been  slow  to  take  advantage  of  and  utilize  the  channel 
as  opened.  The  obstructions  were  more  formidable  than  the  reconnois- 
sance  showed,  and  to  carry  out  the  original  project  about  $3,000  addi- 
tional will  be  required. 

The  commerce  fully  warrants  the  outlay,  and  it  is  accordingly  recom- 
mended. 

Cammerce. — 'So  new  data  having  been  received  in  regard  to  commerce, 
it  is  not  thought  advisable  to  take  up  space  in  this  report  to  simply  re- 
iterate the  remarks  of  last  year,  as  these  are  already  a  matter  of  printed 
record  and  may  be  referred  to  if  necessaiy. 

Money  stateinenU 

July  1, 1891,  balance  nnexpended $3,031.90 

Juno  30, 1892,  amount  expended  during  fiscal  year 3, 01 1. 38 

July  1, 1892,  balance  unexpended 20.52 


Expense  account. 

Payroll $1,717.83 

General  supplies 225. 79 

Subsistence  supplies 1 .  555. 33 

Medicine 16.66 

Traveling  expenses 37. 65 

Fuel 405.35 

Transportation 19. 69 

Deposited  to  the  cr«dit  of  I  Jni  tod  States  Trejwnry 4. 44 

Reserved  in  United  States  Treasury  for  freight  chargw* 28. 64 

Total 3,011.38 


W  13. 

PRELIMINARY  EXAMINATION  AND  SURVEY  AT  CLARENDON  AND  THE 
LOWER  WHITE  RIVER,  ARKANSAS,  TO  DETERMINE  THE  EFFECT  OF 
BACKWATER  FROM  THE  MISSISSIPPI  RIVER  AND  ITS  CAUSE,  AND  THE 
MEANS  AND  COST  OF  PREVENTING  INJURY  THEREFROM. 

[Printed  in  House  Ex.  Docs.  Nos.  118  and  163,  Fifty-second  Congress,  first  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  C,  February  i,  1892. 

Sib  :  I  have  the  honor  to  submit  herewith  copies  of  reports,  dated 
December  2, 1890,  and  January  18,  1892,  respectively,  upon  preliminary 
examination  and  survey  of  "  Clarendon  and  the  Lower  White  River,  Ar- 
kansas, to  determine  the  effect  of  backwater  from  the  Mississippi  River 
and  its  cause,  and  the  means  and  cost  of  preventing  injury  therefrom," 

ENG  92 107 
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made  by  Capt.  H.  S.  Taber,  Corps  of  Engineers,  in  compliance  with  pro- 
visions of  river  and  harbor  act  approved  September  19, 1890. 

Col.  C.  B.  Comstock,  Corps  of  Engineers,  Division  Engineer,  South- 
west Division,  reports  that  the  construction  of  levees  along  the  Missis- 
sippi Eiver  below  Helena,  Ark.,  will  prevent,  as  far  as  is  practicable, 
injurious  effects  of  the  Mississippi  River  backwater  on  the  White 
Eiver. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Geii.,  Chief  of  Engineer^* 
Hon.  S.  B.  Elkins, 

Secretary  of  War. 


preliminary  EXAMINATION  AT  CLARENDON  AND  THE  LOWER  WHITE 

river,  arkansas,  to  determine  the  effect  of  backwater 
from  the  mississippi  river  and  its  cause,  and  the  means 
and  cost  of  preventing  injury  therefrom. 

United  States  Engineer  Office, 

Little  Rock,  Ark.,  December  2,  1890. 

General  :  In  accordance  with  the  requirements  of  a  letter  dated 
Office  Chief  of  Engineers,  Washington,  D.  C,  September  20,  1890,  I 
have  the  honor  to  report  that  the  preliminary  examinations  called  for 
therein  have  been  made.    •    •    • 

The  situation  at  Clarendon  can  only  be  determined  by  a  most  care- 
ful study.  Have  visited  the  locality  in'person.  Have  had  gauges,  such 
as  I  have,  plotted  carefully,  and  a  careful  reconnoissance  has  been  made 
of  the  vicinity  by  a  competent  assistant  engineer,  and  there  are  not  datA 
enough  to  settle  the  question  as  to  the  influence  of  the  backwater  from 
the  Mississippi  Eiver.  In  the  first  place  a  study  of  the  gauges  indi- 
cates errors  in  the  record  or  observation  as  the  plotted  gauges  show 
impossible  anomalies.  This  is  a  serious  matter,  since  by  them  the  ques- 
tion must  in  part  be  solved  as  follows:  With  a  height  of  crest  of  flood 
wave  at  Jacksonport  or  Newport,  and  a  given  height  of  crest  of  flood 
wave  in  the  Mississippi  River  at  mouth  of  White  River,  there  will  be  a 
certain  resultant  height  at  Clarendon  if  the  backwater  of  Mississippi 
River  affects  this  gauge. 

Tlirowing  out  the  small  tributaries,  the  same  reading  of  gauge  at 
Jacksonport  should  give  the  same  reading  of  gauge  at  Clarendon,  or 
practically  so;  if  that  gauge  is  unaffected  by  the  Mississippi  River 
backwater,  etc.,  clearly  then  accurate  gauges  are  very  important. 
Next,  an  accurate  line  of  levels  extends  from  Helena  to  the  mouth  of 
White  River  upon  the  Mississippi  River,  and  another  accurate  line  ex- 
tends up  White  River  to  Clarendon.  These  show  that  with  extreme 
low  water  in  the  White  and  extreme  high  water  in  the  Mississippi,  a 
very  improbable  combination,  the  water  of  the  Mississippi  would  not 
back  up  the  White  River  nearer  than  50  miles  of  Clarendon.  Reliable, 
information  shows  that  the  Mississippi  River  flood  goes  over  bank 
below  Helena  (see  blue  print*),  proceeds  across  the  country,  present- 
ing a  wall  of  water  to  the  flood  of  the  White  River.  Just  the  height  of 
this  wall,  just  where  it  extends,  is  of  vast  imi)ortance  in  the  solution  of 
these  questions,  and  these  data  can  only  be  had  by  a  careful  instru- 

*  Not  printed. 
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mental  survey  with  an  accurate  line  of  levels  sufBciently  widely  ex- 
tended to  give  an  idea  of  where  the  waters  of  the  White  meet  those  of 
the  Mississippi  in  the  mutual  overflow.  What  precedes  indicates  that 
gauge  reading  and  survey  will  be  necessary. 

The  gauge-reading  should  extend  over  at  least  one  year  and  will  re- 
quire to  observe  one  at  Jacksonport  and  the  other  at  Clarendon.  This 
is  probably  all  the  time  that  can  be  spared,  and  may  give  data  with 
which  to  correct  the  more  extended  observations.  A  longer  period 
would  be  more  satisfactory.  The  survey  will  require  about  a  month's 
work.    The  cost  will  be  about  as  foUows,  viz :  For  the  gauges: 

Two  observers,  at  $35  per  month,  each,  for  one  year $840 

Stationery  and  incidentals 60 

900 

Survey  (tranBaUuvial)  from  Old  To^cn  to  St  CkarleSj  and  other  surveys  for  the  'purpose  of 

determining  the  topography  of  the  vicinity. 

One  assistant  engineer  in  charge,  at V**$T50 

One  assistant  engineer  (transitman) 100 

One  assistant  engineer  (leveler) 100 

Two  chainmen,  at  $40 • 80 

One  rodman,  at  $40 40 

Four  axnien,  at  $25  each 100 

One  flagman,  at  $80 30 

600 

One  cook 40 

One  team  and  teamster 75 

715 

Two  tent«  and  flies,- 14  by  16,  $35 70 

Twenty-four  pair  blankets 80 

Camp  equipage,  cooking  stove 50 

One  month's  provisions : 125 

1,040 

Instruments  on  hand,  T.  and  L 275 

Stationery  on  hand 10 

1, 325 

Gauge  observers 900 

Contingencies 275 

Total 2,500 

I  have  the  honor  therefore  to  respectfully  recommend  that  the  gauges 
be  kept  and  the  survey  made  at  the  above  cost,  as  the  interests  involved 
fully  warrant  such  an  outlay;  and  again,  the  value  to  both  the  White 
and  Mississippi  Eiver  improvement  works  of  the  information  gained 
would  fully  warrant  it,  aside  from  any  purely  local  interests.  The  ac- 
companying hydrographs*  will  explain  themselves. 

The  present  commerce  is  24,379  tons  at  this  locality  and  is  steadily 
increasing,  keeping  pace  with  the  general  tendency  of  increase  through- 
out the  State. 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

H.  S.  Tabeb, 
Captain,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S,  A. 

(Through  Col.  C.  B.  Comstock,  Corps  of  Engineers,  Division  Engi- 
neer, Southwest  Division.) 

*  Not  printed. 
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[Fourth  indorsement.] 

U.  S.  Engineer  Office, 
Little  Rockj  ArJcj  December  27^  1890. 

Respectfully  returned  to  the  Chief  of  Engineers  (through  the  Divisien 
Engineer). 

In  my  oi)inion    *    •    *    the  locality  is  worthy  of  improvement. 

•  ••*•** 

H.  S.  Taber, 
Captain^  Corps  of  Engineers. 

[Fifth  indorsement.] 

U.  S.  Engineer  Office, 

SouTHwiQST  Division, 
New  Yorky  December  30,  1890. 

Eespectfiilly  returned  to  the  Chief  of  Engineers. 

I  am  of  opinion  that  the  lower  White  Eiver  from  Clarendon  down  is 
worthy  of  improvement. 

C.  B.  COMSTOCK, 

Colonel  of  Engineers, 
Bvt  Brig.  Gen.,  U,  S.  A.,  Division  Engineer. 


SURVEY  AT  CLARENDON  AND  THE  LOWER  WHITE  RIVER,  ARKANSAS,  TO 
DETERMINE  THE  EFFECT  OF  BACKWATER  FROM  THE  MISSISSIPPI 
RIVER  AND  ITS  CAUSE,  AND  THE  MEANS  AND  COST  OF  PREVENTING 
INJURY  THEREFROM. 

United  States  Engineer  Office, 

Little  Bock,  Ark.,  January  18, 1892, 

General:  In  accordance  with  the  requirements  of  letters  dated 
Office  CUiief  of  Engineers,  U.  S.  Army,  Washington,  D.  C,  September 
20,  1890,  and  January  2, 1891, 1  have  the  honor  to  submit  the  following 
report  respecting  the  survey  at  Clarendon  and  the  lower  White  River, 
with  a  view  to  determining  the  eflt'ect  of  backwater  from  the  Mississippi 
Jliver  and  its  cause,  and  the  means  and  cost  of  preventing  injury 
thexefrom.  In  the  provisions  of  the  first-mentioned  letter,  I,  in  company 
with  an  assistant,  visitedthelocality  and  established  a  number  of  facts; 
and  in  establishing  these  feicts,  certain  questions  arose  for  settlement, 
which  could  only  be  settled  by  a  survey.  The  facts  may  be  briefly  sum- 
marized as  follows : 

(1)  Until  quite  recently,  the  town  of  Clarendon  has  been  entirely 
above  overflow,  or  nearly  so. 

(2)  That  of  late  years  it  has  been  overflowed,  or  portions  of  it,  to  a 
depth  of  over  2  feet,  seriously  interfering  with  business,  causing  great 
apprehension  on  the  part  of  the  inhabitants,  great  deterioration  in  value 
of  property,  threatening  the  commercial  interests  representing  nearly 
25.000  tons  of  freight  annually,  which  is  received  and  delivered  at  this 
point;  to  which  may  be  added  a  third  apparent  fact,  this  overflow  has 
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occurred  since  the  giving  way  of  the  levees  below  Helena,  on  the  Missis- 
sippi River  between  Helena  and  the  mouth  of  the  White  River. 
The  questions  that  arose  were: 

(1)  How  near  does  high  water  in  the  Mississippi  River  back  up  the 
White  River  towards  Clarendon ;  i.  6.,  how  far  it  would  do  so  if  it  simply 
came  in  at  the  mouth  of  the  White  River! 

(2)  How  much  water  comes  across  the  country  between  Helena  and 
the  mouth  of  the  Wliite  River  and  what  effect,  if  any,  would  this  have 
upon  the  backing  up  of  the  waters  of  the  Whit«  River  and  increasing 
the  flood  at  Clarendon  ! 

(3)  If  the  levees  were  all  in  repair  from  Helena  to  the  mouth  of  the 
White  River,  would  the  height  of  the  flood  at  Clarendon  be  reduced  to 
the  old-time  limit! 

Having  a  survey  of  the  Mississippi  and  of  the  White  River,  the  first 
question  was  readily  answered,  i.  e.,  in  a  theoretical  way.  Practically 
it  would  not  be  possible  to  eliminate  the  water  coming  across  the 
country  from  the  Mississippi;  but,  supxwsing  that  any  such  water  could 
come  across  the  country,  and  the  White  River  be  at  extreme  low  water 
and  the  Mississippi  at  extreme  high  water,  the  water  of  the  Mississippi 
would  flow  back  up  the  White  River  to  within  50  miles  of  Clarendon. 
It  was  apparent  that  the  other  questions  could  only  be  answered  by 
running  a  number  of  lines  of  levels  and  to  thoroughly  investigate  the 
whole  matter. 

It  was  estimated  in  my  letter  of  December  2, 1890,  that  $2,500  would 
be  expended  in  gauge  observations  and  in  a  survey.  The  letter  referred 
to  herein  from  your  office,  dated  January  2, 1891,  informs  me  that  the 
amount  available  for  each  locality  for  survey,  in  the  river  and  harbor 
act  approved  September  19, 1890,  really  should  not  exceed  $500,  but 
that  $1,000  was  allotted  for  the  above  work.  Accordingly  1  waited 
until  the  leaves  were  off  the  trees  and  tlie  water  was  low,  and,  equipping 
a  i>arty  as  cheaply  as  possible,  succeeded  in  running  one  line  of  levels 
from  St.  Charles  to  Old  Town,  as  indicated  on  the  tra(dng  sent  herewith. 
This  does  not  give  as  much  data  as  ought  to  be  had  in  regard  to  the 
question,  but  settles  one  point,  however,  and  that  is,  that  water  making 
in  at  Heleila  and  below  would  flow  across  the  country  and  strike  the 
White  River  channel  at  about  a  point  50  miles  below  Clarendon,  where 
the  water  backing  up  from  the  mouth  of  White  River  would  extend.  It 
does  not  enable  me  to  say  definitely  what  volume  of  water  will  meetthis 
from  other  points  below,  nor  can  as  good  an  idea  as  was  desirable  be 
formed  of  the  height  of  the  wall  of  waters  proceeding  across  the  coun- 
try, as  there  are  numerous  ridges  that  will  undoubtedly  cut  off  some. 

There  are  several  hydrographs  ♦  submitted  herewith  of  the  White 
River  and  the  Mississippi.  These  show  that  the  marked  rises  at 
Clarendon  are  apparently  effected  by  the  rises  near  the  headwaters  of 
the  White  River.  The  problem  is  too  delicate  to  be  solved  without 
more  data.  Different  opinions  might  prevail  as  to  the  effect  of  this 
water,  but  with  the  data  secured  already  in  hand  I  do  not  see  anything 
to  warrant  any  very  positive  declarations  one  way  or  the  other.  With 
the  repairs  that  are  now  going  on,  or  have  been  going  on,  at  the  levees 
below  Helena,  it  is  possible  that  a  practical  solution  of  the  problem 
may  be  had  very  soon  by  conditions  being  made  the  same  in  the  Mis- 
sissippi River  as  they  were  several  years  ago,  and  if  this  condition  is 
likely  to  be  met  within  the  ensuing  year,  I  should  be  in  favor  of  letting 

•Not  printed. 
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the  whole  matter  rest  where  it  is  until  the  levees  were  so  repaired.  If  it 
Is  not  deemed  atlvisable  to  wait  for  this  practical  solution,  then  I  feel 
that  the  only  thing  to  be  done  is  to  continue  the  survey  and  secure  the 
necessary  data.  I  believe,  from  the  study  given  the  matter  and  conver- 
sations had  with  citizens,  that  if  the  levees  are  all  put  in  good  condition 
below  Helena,  on  the  Arkansas  side,  that  this  will  put  an  end  to  the 
difficulty. 

Even  with  additional  expenditure  for  survey  it  is  by  no  means  cer- 
tain that  even  then  anything  like  an  accurate  estimate  could  be  given 
of  the  effect  of  the  Mississippi  River  on  the  White  River  at  Clarendon. 
It  is  a  well-known  fact  that  rivers  having  no  greater  fall  to  the  mile  than 
the  White  River  are  affected  many  miles  up  to  an  appreciable  degrise 
by  the  floods  of  the  rivers  into  which  they  flow,  and  there  is  no  doubt 
but  that  with  the  Mississippi  River  low  and  a  flood  in  the  White  River 
(an  unusual  combination)  the  White  River  would  empty  itself  much 
more  rapidly  than  when  the  Mississippi  River  is  up;  but  to  show 
graphicaUy  or  demonstrate  accurately  that  the  waters  of  the  Missis- 
sippi would  affect  the  White  River  so  many  feet  is  not  an  easy  problem. 

The  situation  at  Clarendon  is  serious,  and  the  amount  of  commerce, 
amounting  to  about  25,000  tons  of  merchandise,  warrants  the  careful 
consideration  of  this  entire  matter;  and  any  outlay  to  secure  further 
data  would  be  of  no  loss  to  the  country  generally,  whether  it  effected 
anything  for  Clarendon  or  not,  because  it  will  give  data  in  regard  to 
the  country  lying  between  the  Mississippi  River  and  the  White  River 
that  will  be  very  useful  in  the  future  projects  for  the  improvement  of 
the  two  rivers,  and  worth  all  that  it  costs  to  secure  data  of  these  two 
rivers,  to  say  nothing  about  the  town  of  Clarendon.  I  would  recom- 
mend, therefore,  one  of  two  things:  That  all  further  consideration  of 
the  matter  be  suspended  until  the  effects  of  completing  the  levees  be- 
low Helena  can  be  seen;  or  else,  that  a  further  allotment  of  $1,500  be 
made  to  complete  the  levels  necessary  for  a  thorough  study  of  the  mat- 
ter. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

H.  S.  Tabeb, 
Captain  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers  J  U.  S,  A. 

(Through  Col.  C.  R.  Comstock,  Coi*ps  of  Engineers,  Division  Engi- 
neer, Southwest  Division.) 

Postscript. — The  tracings  *  sent  herewith  speak  for  themselves  of 
the  study  that  has  been  given  this  matter,  and  render  unnecessaiy  any 
elaboration  in  the  way  of  a  memoir. 

The  device  for  showing  the  combined  effects  of  the  waters  of  the  two 
rivers  is  very  largely  due  to  Mr.  J.  R.  Van  Frank,  my  assistant  engi- 
neer. 

Lest  I  should  not  have  made  myself  plain,  I  add  here  that  it  is  my 
opinion  that  the  Mississippi  water  does  affect  the  height  of  the  water  at 
Clarendon.  How  much  it  affects  it,  however,  is  a  problem  that  remains 
unsolved. 

H.  8.  T. 

•  Not  printed. 
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[First  iudorsemeut.] 

U.  S.  Engineer  Office, 
Southwest  Division, 
N^eic  YorJcj  January  29^  1892. 

Eespectftilly  forwarded  to  the  Chief  of  Engineers. 

As  the  perfect  leveeing  of  the  Mississippi  River  below  Helena  will 
present  injurious  effects  of  Mississippi  backwater  on  the  White  River,  as 
far  as  is  practicable,  further  surveys  in  the  vicinity  of  the  White  River 
are  not  deemed  necessary. 

0.  B.  COMSTOOK, 

Colonel  of  Engineers. 
BvL  Brig,  Gen.,  U.  8.  A.,  l>ivi8ion  Engineer. 


REPORTS  SUBMITTED  IN  COMPLIANCE  WITH  RESOLUTION  OF  HOUSE 

OP  REPRESENTATIVES  OF  MARCH  4,  1892. 

[rrinted  in  House  Ex.  Doc.  No.  163,  Fifty -second  Congress,  first  session.] 

Office  of  the  Chief  of  Engineers, 

•  United  States  Army, 

Washington^  D.  C,  March' 9,  1892. 

Sir:  I  have  the  honor  to  acknowledge  the  reference  to  this  oflice  of 
resolution  of  the  United  States  House  of  Representatives  of  the  4th  in- 
stant, as  follows : 

Resolved,  That  the  Secretary  of  War  be,  and  he  is  hereby,  requested  to  fiirnish 
the  House  of  Representatives,  at  the  earliest  day  practicable,  such  information  as 
he  may  have  in  regard  to  the  effect  of  backwater  from  the  Mississippi  River  and  its 
cause,  and  the  means  and  cost  of  preventing  injury  tlterefrom^  at  Clarendon  and  the 
Lower  White  River,  Arkansas,  as  directed  in  the  ''act  making  appropriations  for 
the  improvements  of  rivers  and  harbors,  and  for  other  purposes,'*  approved  Septem- 
ber 19,  1890. 

In  reply  thereto  I  beg  to  invite  attention  to  the  report  by  this  office, 
under  date  of  February  1, 1892,  on  the  examination  and  survey  of  Clar- 
endon and  Lower  White  River,  Arkansas,  made  by  Capt.  H.  S.  Taber, 
Corps  of  Engineers,  to  comply  with  a  requirement  of  thie  river  and  har- 
bor act  of  September  19, 1890,  and  i)ublished  as  House  Ex.  Doc.  No. 
118,  present  session  of  Congress,  a  copy  of  which  is  herewith.  In  the 
report  referred  to  the  opinion  is  expressed  by  Col.  C.  B.  Comstock,  Corps 
of  Engineers,  the  division  engineer,  that  the  construction  of  levees  along 
the  Mississippi  River  below  Helena,  Ark.,  will  prevent,  as  far  as  prac- 
ticable, injurious  eftects  of  Mississippi  River  backwater  on  the  White 
River. 

Accordingly,  with  the  view  to  obtaining  the  further  information  called 
for  by  the  resolution  under  consideration.  Colonel  Comstock  was  directed 
to  furnish  an  estimate  of  the  cost  of  constructing  these  levees.  This 
estimate  he  submitted  in  report  of  the  7th  instant,  a  copy  of  which  is 
herewith. 

Col.  Comstock  states  that  only  an  approximate  estimate  of  the  cost 
can  be  given  on  account  of  the  uncertainty  as  to  the  increase  in  flood 
heights  which  will  arise  from  confining  floods  to  the  main  river.  He 
gives  the  approximate  estimate  of  the  cost  of  constructing  sufficient 
levees  along  the  Mississippi  River  from  Helena  to  the  White  River,  as 
follows:  5,100,000  cubic  yards  of  levee,  at  22  cents  per  cubic  yard, 
$1,100,000.    I  concur  in  the  views  of  Col.  Comstock,  and  beg  to  say 
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tliat  the  reports  herein  referred  to  and  accompanying  this  letter  con- 
tain all  the  information  in  this  office  regarding  the  subject-matter  ot 
the  resolution. 
The  resolution  is  herewith  returned. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.y  Chief  of  Uy^ineers* 
Hon.  S.  B.  Elkins, 

Secretary  of  War, 


report  of  col.  c.  b.  comstook,  corps  of  engineers. 

United  States  Engineer  Office, 

New  York  City,  March  7, 1892. 

General:  In  reply  to  your  letter  of  March  5, 1892, 1  have  the  honor 
to  state  that  only  an  approximate  estimate  of  the  cost  of  sufficient 
levees  along  the  Mississippi  Kiver  from  Helena  to  the  White  River  can 
be  given  on  account  of  the  uncertainty  as  to  the  increase  in  flood  heights 
which  will  arise  from  confining  floods  to  the  main  river. 

An  approximate  estimate  is  5,100,000  cubic  yards  of  levee  at  22 
cents,  $1,100,000.  • 

The  annual  cost  of  maintenance  of  these  levees  would  be  small  if 
they  were  everywhere  so  far  back  from  the  river  as  to  be  safe  from 
caving  for  flfby  years,  probably  not  more  than  1  or  2  per  cent. 

If  built  near  caving  bends  this  cost  of  maintenance  will  be  largely 
increased,  by  what  amount  can  not  be  foreseen,  as  it  depends  on  the 
unknown  changes  which  may  occur  in  the  position  and  form  of  the 
river,  and  which  may  cauge  levees  to  cave  into  it. 
Very  respectfully,  your  obedient  servant, 

C.  B.  Comstock, 
Colonel  of  Engimeers,  Bvt.  Brig,  Gen,j  U.  8.  A, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  If.  8.  A. 
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REMOVING  SNAGS  AND  WRECKS  FROM  MISSISSIPPI  RIVER;  IMPROVE- 
MENT OF  MISSISSIPPI  RIVER  BETWEEN  OHIO  AND  ILLINOIS  RIVERS, 
OF  HARBOR  AT  ST.  LOUIS,  OP  OSAGE  AND  GASCONADE  RIVERS,  MIS- 
SOURI, AND  OF  KASKASKIA  RIVER,  ILLINOIS. 


EEPORT  OF  MAJOR  A.  M.  MILLER,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1892,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Removing  snags  and  wrecks  from  Mis- 

sissippi River. 

2.  Mississippi   River  between  the  Ohio 

and  Illinois  rivers. 


3.  Harbor  at  St.  Louis,  Missouri. 

4.  Gasconade  River,  Missouri. 

5.  Osage  River,  Missouri. 

6.  Kaskaskia  River,  Illinois. 


United  States  Engineer  Office, 

ISt.  Louis,  Mo.,  July  9, 1S92, 

General:  I  have  the  honor  to  forward  herewith  annual  reports  for 
the  fiscal  year  ending  June  30,  1892,  for  the  works  in  my  charge. 
Very  respectfolly,  your  obedient  servant, 

A.  M.  Miller, 
Major,  Corj^s' of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 


X  1. 


REMOVING  SNAGS  AND  WRECKS  FROM  MISSISSIPPI  RIVER. 

The  work  for  the  fiscal  year  consisted  in  the  removal  of  snags,  logs, 
and  leaning  trefeshetween  the  mouth  of  the  Missouri  River  and  Natcliez, 
Miss. 

The  river  was  divided  into  two  districts,  the  first  extending  from  the 
mouth  of  the  Missouri  River  to  Memphis,  Tenn.,  and  the  second  from 
Memphis,  Tenn.,  to  Natchez,  Miss.  The  snag  boat  H.  G.  Wright  was 
assigned  to  work  in  the  first  district,  and  the  snag  boat  J.  N.  Macomb 
to  the  second  district. 
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The  Wright  begaa  workon  August  1,  1891,  and  worked  continuously 
until  February  29,  1892;  the  Macomb  began  work  on  August  16,  1891, 
and  remained  in  commission  until  March  15, 1892. 

The  work  accomplished  by  the  snag  boats  is  given  in  the  following 
table: 


Name  of  snag  boat. 


H.  G.  Wright 

J.  K.  Maeomb 

Total.. 


Snaga 
pullod. 


Treea 
cut. 


1,633  i  11,532 
1,756       9,039 


3,389  I  20,571 


Drift 
pilcare- 
noyod. 


20 
10 


30 


MUea 
mn. 


5,  MO 
7,183 


13,043 


The  boilers  ordered  for  the  Maoamb  during  the  previous  fiscal  year 
were  received  and  placed  in  position  on  the  lK>at;  a  new  butting  beam 
was  also  placed  on  the  Macomb.  Other  repairs  were  made  to  both 
boats  and  they  are  now  ready  to  be  put  in  commission  as  soon  as  the 
needs  of  commerce  may  require. 

The  work  accomplished  by  the  snag  boats  is  of  great  bene&t  to  the 
navigation  of  the  river,  formerly  the  wrecking  of  steamboats  by  running 
on  snags  was  of  frequent  occurrence,  but  since  the  snag  boats  have  been 
at  work  it  is  almost  unheard  of. 

An  annual  appropriation  having  been  made  for  this  work  of  an 
amount  not  to  exceed  $100,000,  the  snag  boats  will  be  put  in  commission 
and  will  patrol  the  river  whenever  necessary,  and  will  keep  the  channel 
clear  of  obstructions. 

The  amount  expended  on  this  work  during  the  fiscal  year  ending 
June  30,  1892,  was  $98,250.  A  detailed  statement  of  the  expenditures 
is  given  in  the  accompanying  tables  Nos.  1  and  2 : 

Money  statement. 

Amount  drawn  under  section  7,  act  of  August  11,  1888 $98,  ^0. 00 

June  30, 1892,  amount  expended  during  fiscal  year 98, 250. 00 

July  1, 1892,  amount  available  for  fiscal  year  1892-*93 100, 000. 00 


Table  No.  1. — Detailed  statement  of  expenditures  made  in  connection  with  the  work  of 
removing  obstructions  in  Mississippi  River  during  fiscal  year  1892,  as  required  by  section 
7  of  the  river  and  harbor  act  of  August  11,  1888. 


Quarter.  .Vouchor. 


First 


1 
2 
3 
4 
5 
6 
7 
8 

10 
11 
12 
13 
14 
15 
16 


Hired  men 
do 

Suudry  peraoim 

EwalcC  Iron  Co 

J.  D.  Lawnin 

N.  O.  Nelsou  Manufuctariiig  Co 

FuItoD  Iron  Works 

Anohor  Line  Store 

David  KicholBou 

St.  Louis  KefJrlKorator  and  Wooden  Gutter  Co 

John  J.  GanahT  Lumber  Co 

Charles  Miller 

St  Louis,  Iron  Mountain  &  Southern  Kwy.  Co 

James  Rees 

J.  Kennard  Sc  Sons  Carpet  Co 

Hired  meu..... 


For  what  paid. 


Services 

do 

Subsistence  ntores. . 

Supplies 

Repairing  cubiua  . . . 

Outfit 

Castings 

SurptUes 

Suusistencc, etc  .... 

Lumber 

do 

Smokestack 

Commutation  ticket 

Boilers 

Linoleum 

Services 


Amount, 


fl, 
1, 


8. 


390.53 
200.80 
214.60 

42.40 
67C.OO 

82.60 

11.09 

0.15 

443.54 

12.80 
285. 7B 

as.  48 

12.25 
200.00 

50.70 
603.00 
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Taule  No.  1. — Detailed  atatement  of  expendiiurea  made  in  connection  with  the  work  of 
retnoving  obstructions  in  Mississippi  Biver,  etc. — Contiuued. 


Qnart«r. 


First 


\ 


Voucher. 


17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
81 
32 

33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 


To  whom  paid. 


Hired  men 

do 

Sundry  jMrsons 

J.  D.  Lawniu 

W.  J.  Johnston 

St  Louis  Refrigerator  and  Wooden  Gutter  Co 

K.  O.  Nolson  ]ii^unfxicturiug  Co 

The  W.  A.  Bonaack  Lumber  Co 

Anchor  Line  Store 

Commercial  Printing  Co 

Buxton  &  Skinner  Stationery  Co 

Huae  Sc  Loomis  Ice  and  Transportation  Co. . . 

Gust.  Bischoff 

Simmons  Hardware  Co *. 

Ewald  Iron  Co 

Van  Nort  Bros 


Broderick  &  Bascom  Rope  Co 

G.  E.  Meisaner 

Pat.  Norton 

Francis  Whittaker  &  Son.H 

Cliris.  Sharp  Commi  ssiou  Co 

Scharff,  Bemheinier  &.  Co 

G«idanl-Pock  Grocer  Co 

Greeley-Bumham  Grocer  Co 

Ezra  H.  Linley 

Medart  Patent  Pulley  Co 

Peterson  &  Homes 

J.  D.  Street  &  Co 

Chas.  W.  Barstow 

Western  Coal  &  Tow  Co 

The  W.  A.  Bonsack  Lumber  Co 

Paee  &  Tolkacz , 

St.  Louis  post-office 

Paddock -Hawlev  Iron  Co 

M.M.Buck&CTo' 

Ewald  Iron  Co 

Fulton  Iron  Works 

P.  P.  Manioir  Blacksmith  and  Wrecking  Co. 

Wm.  Barr  Dry  GootU  Co 

N.  O.  Nelson  Manufacturing  Co 

Charles  Miller 

Theo.  H.  Tecken  brock 

Gust  Bischoff 

Matt.  Monaghan  Sc  Co 

G.  Traub  &  Co 

Samuel  Cupples  Wooden  ware  Co 

Moffit- West  Drug  Co 

Anchor  Line  Store 

do 

James  Ward  &  Son 

Goodyear  Kubber  Co 

Pittsburg  Coal  Co 

Cairo  City  Coal  Co 

J  ames  A .  Tanpan 

Matt.  Monagnan  &  Co 

Excelsior  MauufiDiCturing  Co  

James  Smith 

St.  Louis  Stamping  Co , 

f  nias,  E.  Butler 

Sundry  persons 

do 

Hire<l  men 

do 

do 

do 

do 

Standard  Stamping  Co 

Pittsburg  Coal  Co 

Sundr\-  persons 

J.  A.  Bailey&  Co  , 

E.  A.  Hitchcock,  i-ecoiver 

Peacross,  Cameron  &  Co 

David  Nicholson , 

Henrv  A.  Koettker 

Elwell&  Ward 

Thos.  J.  Connor 

Fult<m  Iron  Works 

A.  G.  Brauer 

James  Ward  &  Son 

Simmons  Hardware  Co 


For  what  paid. 


Services 

do 

Subsistence  stores 

Repairs  and  lumber 

Plumbing,  etc 

Lumber 

Outfit,  etc 

Lumber 

Outfit  and  supplies 

Stationery 

do 

Ice 

Subsistence 

Outfit 

Iron 

Putting  up  electric-ligbl 
plant. 

Supplies 

SuDsisteucb 

Bnck  work _. . . . 

Salt  meats,  etc '. . . . 

Subsistence 

do 

do 

do 

St«el 

Pulleys 

Outfit 

Supplies 

Paints  and  oils 

Coal,  etc 

Lumber 

Outfit  and  repuii's 

Postage  stamps 

Iron,  etc 

Outfit  and  supplies 

Iron 

Castings,  etc 

Whistle  valve 

Dry  goods 

Steam  fittings 

Puttinc  up  boilers,  etc . . 

SubsisMnce 

do 

do 

do 

Outfit 

Drugs 

Outfit  and  supplies 

do 

do 

do 

Coal 

do 

do 

Subsistence 

Stove  castings 

Services  .  .• 

Outfit 

Locust  timber 

Subsistence 

do 

Services 

do 

do 

do 

do 

Outfit 

Coal 

Subsistence,  etc 

Outfit,  etc..... 

Coal 

do 

Subsistence,  et  e 

do ». 

do 

Covering  boilers,  etc 

Castings 

Stove  cJEistitigs 

Outfit  and  supplies 

do 


Amount. 


$1,499.36 

1, 379. 66 

39.38 

343.08 

109.69 

179. 79 

255.45 

111.  87 

184.18 

12.75 

22.87 

64.95 

562.52 

L70 

22.14 

399.05 

2.66 

10.40 

3L50 

368.30 

5.00 

538.54 

147.66 

169.57 

21.52 

11.45 

35.40 

12.70 

65.53 

321.25 

98.35 

325.30 

3.50 

100. 83 

73.40 

72. 61 

251.42 

8.00 

159.95 

45.48 

1, 321. 32 

6.02 

397.54 

69.43 

56.40 

12.75 

60.28 

308.40 

488.67 

218. 79 

22.90 

283.99 

160.70 

140.00 

139.70 

12.60 

55.00 

50.38 

23.00 

93.05 

9.75 

403.00 

1, 817. 83 

365.83 

1,647.16 

310. 97 

23.63 

220.00 

54.24 

•     5.50 

186. 88 

200.00 

171.79 

72.15 

32196 

213. 15 

189. 02 

5.10 

138.10 

65.84 
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Table  No.  1. — Detailed  Biatementof  expendiiures  made  in  connection  with  the  work  of 
remoHng  ohstmctions  in  Mississippi  Rirer,  etc, — Continued. 


Qaartor. 


Fir»t 


Second. 


Voucher. 


97 

98 

99 

100 

lUl 

102 

103 

104 

105 

106 

107 

108 

100 

110 

HI 

112 

113 

114 

115 

116 

117 

118 

119 

120 

121 

122 

123 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

IG 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

85 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

63 


To  whom  paid. 


Simmons  Hardware  Do 

N.  O.  Kelson  Manufacturing  Co 

Branch-Crookes  Saw  Co 

Simmons  Hardware  Co 

Consolidated  Coal  Co.  of  St.  Louis 

St  Louis  Art  Co 

J.  Kennard  Sc  Sons  Carpet  Co 

Peterson  &  Homes , 

Parker,  Bitter,  KiohoUs  Stationery  Co 

Revere  Bubber  Co 

W.  J.  Johnston 

Huse  Si>  Loom  is  Ice  and  Tranportation  Cu . 

James  Sweney  A,  Son 

Samuel  F.  Myersou 

Hired  men 

James  Smith , 

Sundry  per&ons 

do 

Matt.  Monaghan  &  Co , 

Pittsburg  Coal  Co 

Consolidated  Coal  Co.  of  St.  Lonis 

Bryden  Coal  and  Coke  Co , 

Elwell&Ward 

£  wald  Iron  Co 

A.  S.  Aloe  &  Co 

M.M.Buck&Co 

G.Traub&Co 

Hired  men 

do 

do 

do 

James  A.  Tappan , 

Matt.  Monaghau  &  ( %> 

Sundry  persons 

Gust.  Bischoli' 

Charles  Miller 

E.  A.  Hitchcock,  recoi vor 

G.  W.  Fisher  Sc  Bro 

Hired  men 

do 

do 

do 

do 

MsJ.  A.M. Miller 

James  Smith 

Sunilry  persons 

do 

do 

P.W.MulvihiU , 

St.  Louis  and  New  Orleans  Anchor  Liue . . . 

£.  A.  Hitchcock,  receiver 

C.Pichetto 

H.  M.  Ehrmann  &  Bros 

Matt.  Monaghao  &.  Co 

Joseph  Hirsch 

The  Oliver-Finnle  Grocer  Co 

Pit tsburg  Coal  Co 

Peatross,  Cameron  &  Co 

Peatross,  Cameron  Sc  Co 

Cairo  City  Coal  Co 

do 

Bryden  Coal  and  Coke  Co , 

Chas.  W.  Barstow 

J.  D.  Streett  &  Co 

Goodyear  Rubber  Co 

Peterson  &  Homes 

Branch-Crookes  Saw  Co 

Anchor  Line  Store 

James  Ward  &  Son 

Huse  Sc  Loomis,  Ice  Transportation  iU* 

Fink  Sc  Nasse 

£1  well  A  Ward 

Soharf,  Bemheimer  &  Co 

Francis  Whittaker  &.  Sons 

Goddard-Peck  Grocer  Co 

David  Nicholson 

Van  Nort  Bros 

Simmons  Hardware  Co 

The  W.  A.  Bonsack  Lumber  Co 

M.M.Buck&Co 


For  what  i>aid. 


AnM>iint. 


Outfit  and  supplies . 

Steam  fittings 

Saws 

Hardwwne 

Coal 

Mirror 

Carpet  and  matting. 

Crockery  

Logbook 

Hose 

Repairs 

Ice 

Repairs 

Blank  forms 

Services  

do 

Subsistence 

Fuel 

Subsistence 

Coal 

do 

do 

Subsistence 

Iron 

Outfit,  etc 

Tiller  rope 

Subsistence 

Services  

do 

do 

do 

Coal 

Subsistence 

do 

do 

Repairs 

Coal 

Outfit,  eto 

Services  

.v.. .do 


1, 
1. 


do 

......do 

do 

Mileage..: 

Services  

Subsistence 

do 

do 

Supplies 

Freight  charges 

Coal. ?... 

Subsisteuce 

do 


1, 
1, 


do 
.do 
.do 


Coal 

do 

Coal 

do 

do 

do 

Oil 

Macliim'  wipers  — 

Rubber  boots 

Crockery 

Saws 

Outfit  and  supplies 

Sapplies 

Ice 

Subsistence 

do.... 

do 

do 

do 

do 

Carbon  brushes  — 
Outfit  and  supplies 

Lumber 

Supplies 


167.29 

2.96 

6&00 

2.20 

108.50 

8.50 

83.84 

3.75 

3.76 

75.00 

5.75 

62.01 

30.88 

5.00 

553.00 

55.00 

63.28 

34.70 

153.68 

320.04 

63.00 

45.17 

21.50 

15.98 

11.15 

50.40 

64.72 

729.83 

451.67 

792.50 

337.50 

140.00 

117.68 

218.67 

237.70 

8.50 

48.75 

9.75 

603.00 

796.00 

405.00 

818.00 

286.00 

48.96 

55.00 

116.32 

55.90 

76,76 

8.50 

1.00 

97.50 

101.52 

46.56 

30.60 

208.39 

73.35 

855.00 

200.00 

530.00 

367.10 

159.00 

42.42 

4.08 

16.30 

9.00 

13.80 

37.80 

58.26 

120.06 

72.42 

49.16 

84.15 

186.68 

297.25 

111.00 

17.33 

1.50 

68.70 

68.13 

3.66 
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Table  No.  1. — Detailed  statemetU  of  expenditures  made  in  oonnecHon  with  the  work  of 
retnoring  ohetrueUona  in  Jaistiesippi  Biver,  etc—  Cou tinned. 


Quarter. 


Second. 


Third. 


Voucher. 


54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
60 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

loo 

101 

102 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

81 


To  whom  paid. 


Westem  Stove  ManTg  Co 

Day  Rubber  Co. . .  > 

Weatem  Coal  and  Tow  Co 

GreeleY-Bumhara  Grocer  Co 

GuatBischoff 

Ewald  Iron  Co 

A.  S.  Aloe  &Co 

Revere  Rabber  Co 

Fittabure  Coal  Co 

Alex.  H.Stewart 

Hired  men 

Midor  A. M.Miller 

H.C.Wilson.. 

Jamea  Smith 

Vioksbnrg  and  Greenville  l*aeket  Co. 

Joe  Newman 

C.G.Engle 

Sundry  persona 

The  Oliver-Flnnie  Grocer  Co 

J.  9.  Coffin  &  Co 

Jacob  Walter 

Hired  men 

do 

do 

do 

Matt  Monaghan  &>  Co 

do..... 

do 

Geo.Tnuib&  Co 

Dan.  Shea  &  Co 

E.  A.  Hitchcock,  receiver 

Cairo  City  Coal  Co 

Pittsburg  Coal  Co 

do 

Joseph  Hirsch 

Valentine  Reach 

Western  Coal  and  Tow  Co 


For  what  paid. 


Stove  fittings 

Hose 

Coal 

Subsistence 

do 

Iron  and  steel 

Drafting  material . . . 

Hose 

Coal 

Traveling  expenses. 

Servicea  

Mileage 

Traveung  expense* . 

Servicea 

Freight  charges  — 

Drayage 

Subsistence 

do 

do 

Outfit  and  supplies . 

Subsistence 

Services  

do 

do 

do 

SubsiHtence 

do 


do 

do 

Repairs 

Coal 

do 

do 

do 

Subsistence. 

do 

Coal 

Medicines... 


Moifitt-West  Drug  Co 

The  W.  A.  Itonsack  Lumber  Co '  Lumber 

Charles  Miller I  Sheet  iron  work  . . . 

Rob't  D.  Patterson  Stationery  Co I  Envelopes 

Klwell  Sc  Ward .  -^ '  Subsist^Mice 

JarofiB  Sweney  &.  Co '  Stoam  pi)*e 

James  Ward  &  Son I  Outfit  and  HiippIicH 

Simmons  Hardware  Co do 


Subsistence 

Outfit  and  supplie.s 

Ice 

Services  

do 

Subsistence  HturcH . 

Subsistence 

do 


Gust.  Bischoff 

Anchor  Line  Store 

Huae  &  Loomis  Ice  and  Trr'.iiM|H)riHlion  Co  .. 

Hired  men 

James  Smith 

Sundry  persona 

C.  Pichetto 

batches  Ice  Co 

Hired  men -• 

do 

do 

do 

Rob't  Armstrong ' do 

Peatroaa.  Cameron  &  Co I  Coal 

H.  M.  Ehrmimn  Sc  Bros Subsistence 

J.  Hirsch ■ do 

Matt.  Monaghan  &  Co do 

do do 

Jacob  Walter do 

Valentine  Resch ' do 

The  Oliver-Finnie  Grocer  Co ! do 

Cairo  Citv  Coal  Co j  Coal 

G.  Traub  &  Co Snbsi s ten ce 


Services 

do. 

do. 

do  . 


Pittaburg  Coal  Co 

do 

The  W.  A.  Bonsuck  Lnnil>er  Co — 
ConaoUdated  Coal  Co.  of  St.  Loimm.  . 

Jamea  Ward  Sc  Son 

Anchor  Line  Store 

Simmona  Hardware  Co 

Laflin  &  Rand  Powder  Co 

Ewald  Iron  Co 

Paddock- Hawlev  Iron  Co 

Wrought  Iron  Range  Co 

Weatem  Stone  Manufacturing  Co. 


Coal 

do 

Lumlier 

Coal 

Supplies 

Outfit  and  supplier 

do 

Powder 

Iron 

do 

Stove,  etc 

Stove  aud  fittiu^sB.. 


Amount. 


21.35 
56.46 

174. 86 
37.41 

155.55 

38.22 

•       7.10 

75.00 

360.00 
33.00 

403.00 
98.88 
34.30 
55.00 
6.00 
3.00 
24.80 
47.54 

503.14 

100.02 

76.79 

1,783.50 

383.3:) 
1, 791. 33 

322.17 

210. 23 

127.03 
85.81 
95.76 
15.00 

140.25 

197.76 
1,052.50 

615.00 
67.60 
52.05 

118.99 

4.34 

96.08 

7.50 

11.35 

41.41 

344.85 

210. 01 
43.43 

121.36 
24.00 
12.78 

403.00 
55.00 
33. 92 
67.90 
18.40 
1,791.58 

382.42 
1, 087. 00 

899.00 

150.00 

762.12 
29.20 

127.67 
81.43 

163. 32 
34.44 
85.90 
43.13 

145.70 
60.04 

610.00 

390.00 
23.32 

126.00 

152. 67 
78.17 
10.81 
20.00 

131.65 
32.00 
19.00 

ao.30 
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Table  No.  1. — Detailed  atatement  of  expenditurei  made  in  oonnectiom  with  the  fcorlr  9/ 
removing  obairucHons  in  Misftisnj^pi  liiveTf  etc. — Continued. 


Quarter.  IVoacher. 


Third.. 


Fourth 


32 
33 
34 

35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
7» 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
80 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
1 
2 
3 
4 


To  irhoin  paid. 


The  Goodyear  Rubber  Co 

Van  N»»rt  Bro» 

Hufie  &.  Loomin  Ice  and  Transport  at  inn  dt  . 

Gust.  BiMchoff 

FraiiHn  Whittaker  &,  Sons a. 

Elwell&Wanl 

Fink&Naanp 

David  Nic'holaon 

(Joddanl-Peok  Grocer  Co 

James  Smith ■ 

Hired  men 

do 

do 

do 

do 

The  Oliver- Fin nie  (Jroeer  Co , 

J.  H.  Coffin  &  Co 

Lee  Bros.  Sc  C-o 

The  Livermore  Foundry  and  Machine  Co . . , 

Cairo  C i ty  Coal  Co 

Jacob  Walter 

Valentin  Kench 

Major  A.M. Miller 

E.  E.  Fumey , 

Hired  men 

.....do 

do 

The  C.  R.  Rvnn  Grocery  Co 

G.Traub&'Co 

Matt*.  Monaghan  &.  Co 

do 

H.  M.  Ehrmann  &  Bros 

NatchcK  Ice  Co 

J.  Hirsch 

Pittaburjr  Coal  Co 

Jan.  A.  Tappan 

PeatroM,  Cameron  &  Co 

Hired  men , 

do 

St.  Louis,  Iron  Mountain  &  Southern  II wy.  (;o 

James  Smith *. . . , 

Cameffie,  Phipps  &  Co..  liniite<l 

Dan.  Shea  &  Co 

Matt.  Mouaghan  &  (.'o 

Valentin  Resch , 

Jacob  Walter 

Cairo  Ciiy  Coal  Co 

Ja«.  A.  Tappan , 

Pittsburg  Coal  Co 

Peatross,  Camenm  &  Co 

Ja«.  A.  Tappan 

J.  Hirsch 

(Jeorge  Traub  At  Co 

C.Pichetto 

Natclipz  Ice  Co 


Mattingly  Bros 

The  Oliver  Finnie  Grocer  Co 


The  Consolidated  Coal  Co  of  St.  Louis 

Klwell  &  Ward 

Ilune  Sc.  Loomis  Ice  and  Transportation  Co  . 

Matt.  Monaghan  &  Co , 

Western  Coal  and  Tow  Co , 

John  Lowell 

Theo.  Lind  &  Son 

The  Lodge  Sc  Davis  Machine  Co '  Shatter 

Cairo  (;ity  (Joal  Co 1  Coal 

Valentine  Reach : Subsistence 

Hired  men Services . . . 

do do  .... 

do ' do 


For  what  paid. 


Rubber  boots . . . 
Carbon  brushes. 

Ice 

Subsistence 

do 


do. 

do. 

do. 

do. 

Services 
do. 


do 

do 

do 

do 

Subsistence 

Outfit  and  supplies  . 

do 

Engineer's  8upi>Iii*a. 

SubsiatoBee 

Subsistence,  etc 

Mileage 

Trav^ing  exi»enHcs. 

Services .*-. 

do 

do 

Subsistence 

do 


Aniouttk 


do 

do 

.do 

.do 

do 


Coal 

do 

do 

Services 

do 

Commutation  ticket 

Services 

Steel  beams  and  plates . . 

Repairs,  etc 

Subsiat^'uce 

do 

do 


Coal 


do 

do 

do 

dp 

do 

Subsistence 

do 

Subsistence 

do 

do 

Outfit  and  sub:4iRtence. 

Coal 

Subsistence 

Ice 

Subsistence 

Coal 

Subsistence 

do 


do 
.do 


E.  A.  Hitchco<-k,  receiver 

El  well  Sc  Ward 

The  W.  A.  lionsack  Lumber  Co. 

HarriHon  Matson 

Carl  Sets 

Chas.  W.  Barstow 

James  Ward  &  Son 


do 

do 

Coal 

Subsistence 

Lumber 

Services  

Subsistence 

Outfit  and  supplies 
do 


$17.00 

1.50 

18.60 

96.17 

181.33 
41.29 

107.00 

270.15 
64.55 
55.00 

563.00 
1«806.34 

354.00 
1,215.00 

913.00 

398.33 

103.14 

40.19 

6.17 

328.30 
55.02 
37.30 

140.96 
LIO 

603.00 
1,683.01 

471.00 

13&89 
82.84 

275. 97 

124.73 

72.75 

16.00 

74.75 

1, 440. 00 

240.00 

200.00 
1,235.00 

808.00 
12.25 
50.00 

684.68 
50.00 
89.66 
18.48 
41.93 
72.40 

160.00 

240.00 
1,440.00 

180.00 
80.00 
98.52 
79.60 
21.00 
12.00 
7.20 
45.32 

114.55 
26.15 
17.56 
8:^.64 
84.00 
63.00 
20.16 

387.10 
47.00 
15.70 

601.00 
1,310.50 
1,282.50 

169.66 

126.00 

105. 62 
10.25 

124. 16 
45.00 
12.62 
04.94 

220.75 
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Table  No.  1. — Detail^  statement  of  expenditures  made  in  connection  tvith  thetcork  of 
removing  obstructions  in  Juississippi  River,  etc' — Goutinaed. 


Quarter. 


Fourth  .. 


Voucher. 


5 
0 
7 
8 
9 
10 
11 
12 
13 
U 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
38 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 

47 

48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
6U 
61 
62 
63 
64 
65 
66 
67 
68 
60 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 


To  whom  paid. 


For  what  paid. 


Fulton  Iron  Worha 

Francis  Whittaker  &  Son« 

David  Nicholson 

Bischoff-Grregg  Meat  and  Vegetable  Co 

do 

Henry  A.  Koettker 

Huae^d:  Loomin  Ice  and  Traus.  Co 

Simmons  Hardware  Co 

Robt.  D.  Patterson  Stationery  Co 

John  J.  Gannhl  Lumber  Co 

James  Smith 

A  nchor  Lino  Store 

Ewald  Iron  Co 

CarlSctz 

Hired  men 

do 

do 

do 

David  Nicholson 

Francis  Whittaker  &  Sons 

Bischoff-Gregg  Meat  and  Veg.  Co 

do 

Huse  &  Loomis  Ice  and  Trans.  Co 

ConsolidAted  Coal  Co.  of  St.  Louis , 

Buxton  Sl  Skinner  Stationery  Co 

Page&Tolkaoz| 

Anchor  Line  Store 

Simmons  Hardware  Co 

James  Ward  &  Son 

N.  O.  Nelson  Manuiacturing  Co , 

Chas.  W.  Barstow , 

John  J.  Ganahl  Lumber  Co 

Ewald  Iron  Co 

Hired  men 

do , 

do 

do 

Peter  Griffin , 

G.  £.  Meissner 

Carl  Seta 

Jere  Haldeman 

St.  Louis,  Iron  Mountain  and  Southern  Rwy.« 
Co. 

T.  L.  Crawford 

Bischofif-Gregg  Meat  and  Vegetable  Co 

, do 

Eanken  &  Frltsch  Foundry  and  Mticliine  Co 

John  J.  Ganahl  Lumber  Co 

E.  E.  Fumey 

Wm.  Barr  Dry  Goods  Co 

David  Nicholson 

E.W.Moon 

The  Consolidated  Coal  Co.  of  St.  Louis 

James  Ward  &  Son 

Anchor  Line  Store .^ 

Janies  Sweeney  &  Son .' 

C.  H.  Van  Dike 

Peterson  &  Homes 

Chas.  W.  Barstow 

Huse  Sc  Loomis  Ice  Transpurtation  Co 

Ewald  Iron  Co 

Fulton  Iron  Works .4 

Paddock-Hawley  Iron  Co 

John  J.  Ganahl  Lumber  Co 

Western  Coal  and  Tow  Co 

Drey  &  Kahn 

Simmons  Hardware  Co 

James  Ward  &,  Son 

Anchor  Line  Store 

Chas.  W.  Barstow 

Fulton  Iron  Works 

Pentland  &  Hahn 

Francis  Whittaker  &.  Sons 

Ewald  Iron  Co 

The  Bell  Telephone  Co.  of  Mo 

Bischoff-Gregg  Meat  and  Vegetable  Co 

David  Nicholaou 

CarlSetz 

Hired  men 


Repairs 

Subsistence 

do 

do 

do 

do 

Ice 

Outfit 

Log  book 

Lumber 

Services 

Supplies 

Angle  iron,  etc 

Subsistence 

Services  

do 

do 

do 

Subsistence 

do 

do 

do 

Ice 

Coal 

Stationery 

Supplies 

Supplies 

;!!!do!!!!!!!!!!"!;!!!!! 
Outfit 

Paints,  etc 

Lumber 

Rivet«,  etc 

Services 

...do 

....do 

...do 

...do 

Subsistence 

...do 

Traveling  expenses 

Commutation  tickets  . . . 

Administering  oaths  ... 

Subsistence 

...do 

Castings 

Lumber 

Traveling  expenses 

Outfit... 

Subsistence,  etc 

Parts  of  machinery 

Coal 

Supplies • 

do 

Copper  bends 

Ice 

Ci'ockery 

Paints 

Ice 

Iron 

Casting 

Angle  iron 

Lumber 

Coal 

Glass,  etc 

Hardware 

Supplies 

do 

Paints 

Castings  and  I  beams  . . 

Brass  blocks 

Subsistence 

Iron ^ 

Tele)>hone  subscriptions 

Subsistence 

...do 

...do 

Services  


Amount* 


$119. 79 

40.88 

.  153.71 

184.76 

192.37 

3L85 

7.88 

5.25 

4.50 

330.52 

4.67 

26.54 

16.52 

15.75 

553.00 

1,130.00 

214. 00 

1, 330. 32 

309.73 

85.80 

243.16 

90.45 

25.05 

66.75 

5.36 

2.30 

88.26 

1.70 

175. 41 

98.76 

49.06 

00.92 

31.89 

603.00 

1,306.00 

1,037.50 

275. 00 

9.33 

3.00 

19.37 

1.00 

8.90 

1.00 

256.01 

208.01 

170. 70 

58.05 

9.00 

170. 14 

112.51 

69.30 

15.80 

58.19 

29.17 

13.00 

13.65 

28.65 

79.20 

78.99 

52.06 

8.00 

28.93 

46.14 

57.54 

21.20 

11.33 

54.30 

42.27 

95.90 

66.50 

2.40 

30.79 

85.25 

50.00 

374.59 

348.26 

22.25 

1,306.83 
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Table  No.  1. — Detailed  statement  of  expenditures  made  in  connection  with  the  work  of 
removing  obstructions  in  Mississippi  Biver,  «^o.— ^Continued. 


Quarter. 

Voucher. 

Fourth  .. 

83 

84 

85 

- 

86 

87 

88 

To  whom  paid. 


Hired  men 

Jerry  Cross 

Edward  Culver 

Huse  Sc  Loomis,  let  and  Transportation  Co.. 

Hired  men 

Buxton  &.  Skinner  Stationery  Co 


For  what  paid. 


Total 


Services 4 

...do 

Traveling  expanses. 

Ice .- 

Services 

Stationery 


A^mounti. 


$1,220.  OB 

as.  00 

13.00 

52.15 

300.00 

.91 


08,250.00 


Table  No.  2. — Detailed  statement  of  expenditures  made  in  connection  mth  the  work  of 
removing  obstructions  in  Mississippi  River  during  fiscal  year  1802,  as  required  by  sec- 
tion 7  of  the  river  and  harbor  act  of  August  11, 1888, 


Office  expenses 

Supervision 

Expenses     of  snag  boat  U.    G. 
Wright: 

Crew 

Outfit 

Fuel , 

Subsistonce 

Supplier 

Kepairn 

MiHcellaiioouA 

Expenses  of  suag  boat  J.  K.  Ma- 
comb: 

Crow 

Outfit 

Fuel 

Subsistence 

Supplier 

Repairs 

Miscellaneous 

Storeboat  Abert 


1891. 


Jnly. 


Aug. 


$403.00 
200.00 


2,770.18 
101. 70 


43.39 
45.93 
95.10 
12.25 


2, 7ra.  18 
141. 10 


613. 45 

.80 

4, 393. 38 


Total 11,589,53 


$242.12 
200.00 


2, 183. 66 
874.83 
575. 59 

1,356.94 

124.40 

28L66 

30.00 


1,958.13 

664.81 

.117. 75 

1, 271. 89 

.'^64. 61 

2,631.38 

29.66 

55.00 


13,163.03 


Sept. 


$360.15 
200.00 


215.64 
609.16 
372.78 

300.98 


125.65 
569.13 
323.57 

7.08 
258.05 

8.75 
55.00 


3.494.42 


Oct. 


Nov. 


2,18L50 


48.75 
237.70 


&50 


2,120.00 

9.00 

140.00 

336.35 

.75 


5,082.55 


$613. 10 
448.96 


2,20L00 
279.06 
840.88 
075.82 
150. 15 
153.10 


2.084.00 


1,945.00 

694.53 

3.50 


34.90 
55.00 


10,484.00 


Dec. 


$248.05 

298.88 


2,168.83 
150.27 

1.043.01 

523.62 

103.53 

153.21 

4.34 


2, 113. 50 

20.43 

1, 052. 50 

951.08 

112.10 

413.34 

4.00 

55.00 


0,432.89 


Ofiice  expenses, 
Supervision 


Expenses  uf  snag  buat  11.  G. 
Wright: 

Crew 

Outfit 

Fuel 

Subsisteuf^o 

Supplies 

Kepairs 

Miscellaneon.s 

Expenses  of  sung  bo.it  J.  N.  Ma- 
comb: 

Crew 

Outfit 

Fuel 

Subsist^^noe 

Supplies 

Repairs 

Miscellaneous 

Storeboat  Abert 


1892. 


Jan. 


$2, 174. 00 

65.15 

(HJl.  70 

1, 108. 67 

144.27 

207.00 


2,136.00 


1,  372. 12 
436.77 


55.00 


Total ,  8,450.68 


Feb. 


$766.00 
542.06 


4, 314. 35 


874, 30 

364. 54 

17.75 


2,128,00 

45,15 

1, 320,  00 

908.29 

95.18 

9.17 


55.00 


Mar. 


$403.00 
200.00 


1,  310. 50 

387. 10 

614. 95 

199. 03 

25.75 

50.00 

12.25 


3, 711. 16 

2.00 

1, 837. 87 

442.20 

1.94 

808.84 


50.00 


11,430.79  110,056.59 


Apr. 


$353, 00 
200.00 


1, 330. 32 
11.38 


538.  21 

32.46 

430. 03 


1,389.00 
1.25 


101.69 
20.82 

318. 37 
4.50 
4.67 


4,735.60 


May, 


$406.76 
200.00 


1,315.83 
63.00 


205.41 

25.05 

122. 36 


1,312.50 

37.52 

41.70 

67L14 

14.40 

296.02 

LOO 


June. 


$150.91 
218.90 


1,220.66 
53. 10 
28,77 

66L67 
41.50 

180.99 
13.50 


1,306.83 

188.72 

2a  77 

835.54 

75.45 

667.23 

.50 

35.00 


Totals. 


$3,955.60 
2.708.80 


23, 168. 33 
2, 210. 23 
5,297.11 
6, 587. 78 
80L3e 
2,07L03 
72.94 


23,028.28 

1,244.72 

8,624.84 

7,487.00 

096.68 

9,795.78 

78.91 

419.67 


4,612.79  5,708.13 


08,250.00 
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X2. 

IMPROVEMENT  OF  MISSISSIPPI  RIVER   BETWEEN   OHIO  AND  ILLINOIS 

•  RIVERS. 

PROJECT. 

The  object  of  the  improvement  is  to  obtain  a  mininmm  depth  at  low 
water  of  6  feet  from  the  mouth  of  the  Illinois  River  to  St.  Louis,  a  dis- 
tance of  41  miles,  and  8  feet  from  St.  Louis  to  the  mouth  of  the  Ohio 
Eiver,  a  distance  of  191  miles,  the  natural  depth  being  in  many  cases 
from  3^  to  4  feet.  The  initial  point  of  the  work  for  the  lower  portion  is 
St.  Louis,  the  programme  being  to  make  the  work  continuous,  working 
down  stream  from  that  city.  Work  at  detached  points  has  also  been 
carried  on  under  allotments  specially  made  by  law  for  the  improvement 
of  landings  and  the  protection  of  local  interests. 

The  plan  of  general  improvement  contemplates  a  reduction  of  the  river 
to  an  approximate  width  of  2,600  feet  below  St.  Louis,  the  natural  width 
being  in  many  cases  from  1  to  1^  miles,  and  the  protection  of  the  allu- 
vial banks  from  erosion.  The  methods  employed  are  to  build  up  new 
banks  with  the  solid  matter  caught  from  the  river  itself  by  means  of 
hurdles  and  revetment  of  the  banks,  both  new  and  old,  when  necessary. 

ORGANIZATION. 

The  organization  of  the  engineering  staff  during  the  season  was  as 
follows: 

A  su{>ervising  engineer  was  assigned  to  the  general  supervision  of  all 
the  works  and  of  the  supply  depot.  His  office  was  in  St.  Louis,  and  his 
duties  were  to  advise  and  direct  the  resident  engineers  and  to  have 
.especial  charge  of  the  supply  of  brush,  stone,  and  piles,  and  of  the  tow- 
boat  and  barges  engaged  on  the  work. 

The  resident  engineer  was  provided  with  quarters  and  an  office  at 
the  work.  His  duties  were  to  have  immediate  direction  of  the  work  of 
construction;  to  make  such  surveys  and  observations  as  might  be  re- 
quired; to  keep  the  progress  map,  upon  which  all  work  was  to  be  located 
as  fast  as  constructed;  to  keep  the  journal  and  other  records  of  the 
work;  to  prepare  payrolls;  to  render  quarterly  property  returns,  semi- 
annual and  annual  reports  to  the  officer  in  charge,  forwarding  them 
through  the  superintending  engineer. 

The  superintending  engineer  was  Mr.  D.  M.  Ourrie.  Resident  en- 
gineers, at  Alton,  111.,  Mr.  William  S.  Mitchell;  at  Eush  Tower,  Mr. 
0.  D.  Lamb  during  the  fall  season  and  Mr.  John  O,  Holman  during 
the  spring  season;  at  Ste.  Genevieve,  Mr.  William  S.  Mitchell  during 
the  fall  and  Mr.  John  O.  Holman  during  the  spring  season.  The  pro- 
curement of  brush  was  in  charge  of  Mr.  0.  D.  Lamb. 

WORK  AOOOMPLISHED. 

* 

Work  was  carried  on  during  the  year  at  Alton,  111.^  Rush  Tower,  and 
Ste.  Genevieve.  Repairs  to  plant  were  made  whenever  necessary,  and 
the  new  plant  contracted  for  during  the  last  fiscal  year  was  completed 
and  delivered.  Eight  gauges  were  established  at  short  intervals  be- 
tween Jefferson  Barracks  and  Jones  Point  and  readings  were  made 
daily. 
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ALTON. 

The  work  at  Alton  consisted  in  the  extension  of  the  present  submerge- 
able  stone  dike,  for  a  distance  of  2,400  feet,  and  in  raising  the  crest  of 
old  dike  3  feet,  for  a  distance  of  800  feet  at  the  lower  line. 

The  object  of  the  work  is  to  prevent  the  formation  of  a  bar  in  front 
of  the  landing  at  Alton  by  directing  the  flow  of  water  at  low  stages 
along  the  river  front  at  that  place.  A  contract  was  entered  info  for 
this  work  ^ith  Mr.  H.  S.  Brown,  of  Quincy,  111.,  under  date  of  January 
28, 1891,  and  operations  were  commenced  on  August  10, 1891,  and  com- 
pleted, as  far  as  the  present  appropriation  woiUd  x>^i&it,  on  May  3, 
1892.  One  hundred  and  ten  piles,  45,400  cubic  yards  brush,  and  17,4^ 
cubic  yards  of  stone  were  used  in  the  work.  The  details  are  ^ven  in 
the  report  of  Mr.  William  S.  Mitchell,  assistant  engineer,  which,  is  for- 
warded herewith. 

During  the  prosecution  of  the  work  and  since  then  the  Missouri 
Biver  has  been  at  a  higher  stage  than  the  Mississippi  River,  causing 
backwater  from  the  former,  whitjh  so  deadened  the  current  that  the 
work  has  as  yet  had  but  little  effect  on  the  bar  in  front  of  the  landing. 
It  requires  a  high  water  in  the  Mississippi,  with  a  low  water  in  the 
Missouri,  before  there  is  sufficient  current  to  wash  away  the  bar.  The 
amount  expended  was  $49,948.78. 

RUSH  TOWER. 

Operations  at  this  locality  consisted  in  the  construction  of  hurdles 
on  the  east  side  near  James  Landing,  also  hurdles  on  the  we«t  side 
near  Wilcox,  and  in  the  protection  of  the  bank  at  Calico  Islsuid. 

At  the  close  of  the  previous  fiscal  year  work  was  in  progress  on 
hurdles  Nos.  4  and  6,  east  side.  These,  as  well  as  Nos.  2  and  3,  were 
completed,  and  the  bank  between  I^os.  4  and  5,  which  was  rapidly  cav-. 
ing,  was  revetted. 

A  large  portion  of  the  river  flowed  down  the  west  side,  spread  out 
into  three  channels.  To  close  these  and  force  the  water  over  to  the 
east  side  of  the  river,  three  hurdles,  Nos.  3, 4,  and  5,  were  built.  Owing 
to  bed  rock  it  was  not  possible  to  build  the  full  length  of  these  hurdles 
in  the  usual  manner.  They  were  extended  as  far  out  on  the  bar  as  was 
practicable  at  the  stage  of  water  and  were  then  connected  with  the  Mis- 
souri blufl"  shore  by  solid  stone  and  brush  dikes.  During  the  winter 
and  spring  the  hurdles  were  seriously  damaged  by  ice  and  high  water, 
those  on  the  west  side  being  nearly  swept  away,  with  the  exception  ot 
the  stone  dikes.  This  work  was  all  repaired,  as  well  as  the  high  and 
rapidly  fluctuating  stages  of  the  river  would  permit. 

The  hurdles  built  aggregate  0,710  linear  feet,  of  which  6,920  feet  were 
on  the  east  and  3,790  on  the  west  side. 

The  protection  of  a  portion  of  Calico  Island  became  necessary,  as  the 
change  in  the  direction  of  the  current  cjiused  it  to  cave  raj^idly.  A 
mattress  4,000  feet  long  by  120  feet  wide  was  constructed  and  sunk  so 
as  to  cover  the  eroded  portion,  and  stone  revetment  was  placed  on  1,350 
feet  of  the  bank  above  the  upstream*end.  The  details  of  the  work  are 
shown  in  the  reports  of  Mr.  D.  M.  Currie,  assistant  engineer,  and  Mr. 
John  Holman,  superintendent,  forwarded  herewith. 

The  effect  of  this  work  can  not  be  observed  until  low  water,  at  which 
time  it  is  expected  that  the  water  will  be  found  confined  in  one  chan- 
nel.    The  amount  expended  was  $181,066. 
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STE.  GENBVIEYE. 

This  work  was  nearly  completed  at  the  close  of  the  last  fiscal  year, 
and  it  only  remained  (o  finish  it  by  sinking  drift  on  hurdle  Xo.  2,  wat- 
tling and  placing  curtains  on  hurdles  Nos.  3  and  4,  and  driving  the 
lower  row  of  piles  on  hurdle  No.  4,  all  of  which  waa  accomplished  by 
July  17.  During  the  month  of  March  the  wattling  on  the  hurdles  was 
raised  to  the  20-foot  stage  to  induce  a  fiirther  fill.  The  reports  of  Mr. 
D.  M.  Currie,  iissistant  engineer,  and  Mr.  John  O.  Holman,  superin- 
tendent, forwarded  herewith,  show  the  details  of  the  work. 

This  work  has  accomplished  the  object  aimed  at,  namely,  the  reten- 
tion of  the  channel  at  Little  Rock,  which  is  the  landing  for  Ste.  Gene- 
vieve.   The  amount  expended  was  $31,223.82. 

PLATES. 

Plate  1  is  a  general  map  of  the  river  from  the  Merchants  Bridge  to 
Brickeys  Mill,  and  shows  the  location  of  the  works,  with  the  exception 
of  the  Alton  Dam,  which  is  shown  on  Plate  2.  The  work  accomplislied 
during  the  year  at  Calico  Island  and  Rush  Tower  reach  is  shown  on  a 
larger  scale  on  Plate  3. 

MATERLiL. 

• 

Brush  and  poles  were  obtained  by  hired  labor,  a  royalty  of  5  or  10 
cents  per  cord  being  paid  to  owners  of  land  where  brush  was  cut. 

Stone  was  obtained  by  contract  from  the  Grafton  Quarry  Company 
at  45  cents  per  cubic  yard,  with  the  exception  of  a  small  quantity  pur- 
chased in  open  market  during  the  season  of  low  water,  the  delivery  in 
either  case  being  upon  Government  barges  at  the  quarries. 

Piles  were  obtained  by  contract,  during  the  first  half  of  the  year, 
from  Mr.  John  Cleary,  at  prices  varying  from  6  to  8  cents  per  linear 
foot,  according  to  length,  delivered,  and  by  piu'chase  in  open  market 
during  the  last  half  of  tlie  year,  at  prices  varying  from  4f  to  6|  cents 
I>er  linear  foot,  delivere<l  on  barges. 

•  Roj)e,  bolts,  wire,  spikes,  nails,  etc.,  were  purchased  by  contract  when 
large  quantities  were  needed;  otherwise  in  open  market. 

SUPPLY  DEPOT. 

All  supplies,  except  stone,  brush,  and  piles,  were  delivered  at  the 
depot,  foot  of  Arsenal  street,  St.  Louis,  and  thence  distributed  on  ap- 
proved requisitions  to  the  several  works.  In  addition  to  this  function 
of  the  depot  it  is  a  general  repair  shop  and  yard,  where  all  repairs  to 
plant  not  requiring  dockage  were  made. 

REPAIRS   OF  PLANT. 

The  steamer  Oen,  Oillmore  wa§  taken  out  on  the  ways  at  Carondclet, 
where  new  cylinder  timbers  were  put  in  and  other  extensive  repairs 
made.  Necessary  repairs  were  also  made  to  pile  drivers,  barges,  quar- 
ter boats,  and  all  floating  plant.  The  13  model  barges,  contracts  for 
during  the  previous  fiscal  year,  were  completed  and  delivered. 

A  reference  to  the  report  of  Mr.  S.  S.  Van  Norman,  who  had  imme- 
diate supervision  of  the  supply  depot  aud  of  the  repairs,  which  is  for- 
warded herewith,  will  show  all  details  of  the  work. 


1716       REPORT   OF   THE    CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 


VALUE  OP  PROPERTY. 


The  present  value  of  the  property  belonging  to  this  work  is  shown 
in  the  following  table: 


Class  of  property. 


Barees,  model  and  flat 

Boat^  machine  shop 

Boats,  small 

Drivers,  pile 

Shanties, jwrtable 

Steamer  General  Gillniore 

Launches,  steam 

Tents 

Supply  depot 

Tools  and  appliances 

Boarding  ontlit 

Office  furniture 

Surveying  instruments. . . 
Photographic  apparatus. . 

Total 


Balance 

June  30, 

1891. 


$56, 

13, 
39, 

7. 

U, 

6, 

3, 

■   », 


306.41 
800.00 
757. 12 
902.95 
508.34 
742. 07 
466.62 
190.75 
812. 76 
397.65 
661. 89 
385.63 
456.70 
200.48 


155, 769. 37 


Debits.* 


$81,934.75 

1, 599. 51 

132.49 

560.73 


2,988.86 


745.18 
618. 61 


157.00 
29.68 


68,756.81 


Credits,  t 


126,225.00 


4,225.64 
7,650.00 
1, 443. 09 
2,002.99 
1,000.00 


371. 76 

2, 110. 27 

966.19 


45.995.54 


Balance 

Jnne  30, 

1802. 


$92,016.16 

2,399.51 

9,063.97 

32,898.68 

6,1^4.66 

12, 727. 94 

5,466.62 

190.75 

3,441.00 

3,032.56 

9,314.31 

385.63 

613.70 

230.16 


178,530.64 


*  Includes  only  extraordinary  repairs  and  additions, 
t  Includes  only  assumed  deterioration. 

GAUGES. 

The  gauges  at  Grafton  and  Grays  Point  were  read  daily  daring  the 
year,  and  the  readings  are  appended,  marked  A. 

Eight  new  gauges  were  also  established  at  intervals  between  Jeffer- 
son Barracks  and  Jones  Point,  and  were  all  read  daily.  The  object  of 
these  gauges  was  to  observe  if  any  change  in  slope  of  the  water  surface 
was  caused  by  the  works  of  improvement. 

CONDITION  OP  THE  RIVER. 


The  channel  depths,  as  furnished  by  the  Mississippi  and  Ohio  Rivers 
Pilots'  Association  for  the  year,  are  appended,  marked  B.  A  full 
list  could  not  be  obtained,  as  the  pilots'  reports  are  not  all  preserved 
by  the  association. 

The  river  was  closed  to  navigation  by  ice  from  January  7  to  Febru- 
ary 5, 1892.  The  stage  of  water  was  lowest  in  October,  1891,  when  it 
fell  to  standard  low  water.  The  highest  stage  was  reached  on  May 
19,  1892,  when  the  reading  on  the  St.  Louis  gauge  was  36  feet.  This  is 
the  highest  stage  since  1858.  The  record  shows  but  three  higher  known 
stages,  viz,  37.11  in  1858,  36.61  in  1851,  and  41.39  in  1844.  The  river 
therefore  was  to  within  5.39  feet  of  the  highest  known  stage,  that  of 
the  flood  of  1844.  Standard  low  water,  reading  4  feet  on  the  gauge, 
the  oscillation  of  the  river  was  32  feet. 

During  the  period  of  lowest  water,  channel  depths  in  the  improved 
portion  were  reported  as  small  as  4.5  feet  with  the  lead. 

Owing  to  low  water  and  lack  of  business  the  Anchor  Line  packets 
were  laid  up  for  three  months,  viz,  October,  November,  and  December, 
1891. 

The  water  has  not  as  yet  subsided  sufficiently  to  show  the  effect  of 
the  recent  high  water,  but  it  is  probable  that  large  deposits  have  been 
made  behind  the  hurdles,  and  that  a  much  improved  channel  wUl  result 
during  the  coming  low  water  season.  The  works  now  extend  for  a  dis- 
tance of  35  miles  below  St.  Louis. 
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The  amount  that  can  be  profitably  expended  during  the  year  ending 
June  30, 1894,  is  $1,Q00,000.  It  is  proposed  to  expend  this  sum  in  car- 
rying out  the  programme  heretofore  adopted;  that  is,  to  carry  on  the 
work  of  improvement  continuously  from  St.  Louis  downstream,  re- 
claiming land  by  Ijuilding  up  new  banks,  thus  reducing  the  river  to  an 
approximate  width  of  2,500  feet,  alluvial  banks  to  be  protected  from 
erosion.  It  is  proposed  to  obtain  by  this  means  a  channel  of  at  least  8 
feet  at  low  water.  The  depth  is  now  liable  to  become  as  small  as  4  feet 
or  even  less,  in  some  places,  and  less  at  every  locality  where  the  width 
is  more  than  2,500  feet.  n 

This  general  statement  of  the  proposed  application  of  the  appropria- 
tion is  as  specific  as  the  nature  of  the  case  admits.  The  changeable 
character  of  the  river  renders  it  impracticable  to  give  in  advance  the 
exa<it  locality  where  works  will  be  required. 

The  original  estimated  cost  of  this  work^  as  revised  in  1883,  was 
$16,997,100;  the  aggregate  amount  appropriated  to  June  30, 1892,  is 
$4,529,600;  the  amount  expended  to  June  30,1891,  $4,129,014.16. 

Abstract  of  appropriations  made  for  this  work  : 


By  act  of — 

June  10, 1872 $125,000 

MarQh3/1873 200,000 

June  23, 1874 200,000 

March  3, 1875 200,000 

August  14, 1876 229, 600 

June  18, 1878 240,000 

March  3, 1879 200,000 


By  act  of — 

June  14. 1880 320,000 

March  3,  1881  620,000 

August  2, 1882 600,000 

July  5,1884 520,000 

AugU8t5,1886 375,000 

August  11,  1888 300,000 

September  19, 1890 400, 000 


Money  statement. 

July  1,1891,  balance  unexpended $400,365.84 

June  30, 1892,  auiouut  expended  during  fiscal  year 276, 168. 99 

July  1, 1892,  balance  unexpended 124,196.85 

July  1, 1892,  outstanding  liabilities 3,827,58 

July  1, 1892,  balance  avaUablo 120,369.27 

Amount  appropriated  by  act  approved  July  13,  1892  * '  525, 000. 00 


Amount  available  for  fiscal  year  ending  June  30, 1893 


645, 369. 27 


Amount  (estimated)  required  for  completion  of  existing  project 11, 9*12, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

^      30, 1894 1 ...-        758,333.33 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river> 
t     and  harbor  acta  of  1866  and  1867. 


REPORT  OF  MR.   WILLIAM  S.   MITCHELL,   ASSISTANT  ENGINEER. 

St.  Louis,  Mo.,  June  SO y  1S92. 

Major  :  I  have  the  honor  to  submit  the  following  report  on  the  construction  of 
the  extension  to  Alton  Dike  during  the  fiscal  year  ending  June  30, 1892: 

The  original  dike  was  built  in  1882  and  1884.  It  extends  from  the  Missouri  shore 
above  the  tow-head  of  Ellis  Island  4,850  feet  downstream  and  diagonally  across  the 
river  to  within  1,250  feet  of  the  lUinois  shore  at  a  point  700  feet  above  the  pump- 

—I     ■■  .li^.         -■—  J  ■     ■      ..  •  Ml  —  ■  ■  ■  ■■■■■  ■  I.  ■'  ■  »■-...      ^-..Il  ■■■■I.—     ■-  ■^■»  ■■■■  .  ■ 

*  Tliis  appropriation  was  made  for  improving  Mississippi  River  between  mouths  of 
the  Ohio  and  Missouri  Rivers.  ...  * 

t  For  continuing  work  between  mouths  of  the  Ohio  and  Missouri  rivers. 
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honsc  of  the  Alton  waterworks.  Up  to  the  level  of  low  water  it  was  constmcted 
of  luattresses.  each  about  80  feet  lon^^,  40  feet  wide,  and  2.5  feet  thick;  of  bmsh  laid 
iu  two  crossed  crosses  between  grillages  of  poles  and  sewed  through  with  >vire  rope. 
These  mattresses  were  built  on  ways  on  the  Missouri  shore  above  the  head  of  the 
dike,  and  after  having  been  launched  w«re  sunk  with  stone  in  their  proper  places 
in  tiers,  each  tier  overlapping  that  next  below  it  10  feet  toward  the  channel,  thus 
giving  the  proper  slope^to  the  sides  of  the  dike,  and  tlie  whole  was  dressed  with 
stone.  Above  the  brush  work  the  dike  was^*aised  with  stone  riprap  to  a  height  of 
14  feet  above  low  water  for 4,000  feet  of  its  length.  At  that  poiflt  the  height  dropped 
to  9  feet,  and  thence  the  dike  sloped  off  to  3  feet  above  low  water  at  its  lower  eud. 
"When  the  extension  was  begun  last  fall  the  work  was  found  in  excellent  condition, 
but  its  crest  was  abont  2  feet  lower  than  when  built.  This  was  probably  not  due  to 
settling,  but  to  ice  passing  over  the  dike  when  ranning  out  after  each  breaking  up 
in  tlie  spring. 

The  extension  was  begnn  August  10,  1891,  and  was  completed  May  3,  1892.  It  is 
2,400  feet  in  length  and  extends  from  the  lower  end  of  the  old  work  to  a  point  about 
70  feet  below  the  center  line  of  Piasa  street,  approaching  within  1,100  feet  of  the 
Alton  levee  at  low  water.  It  does  not  follow  the  prolongation  of  the  old  dike,  but 
diverges  from  it  about  2^  30'  towards  the  Missouri  shore.  The.  new  work  is  similar 
in  plan  to  the  old,  except  that  the  mattresses  were  increased  in  width  to  50  feet  and 
were  buUt  and  launched  continuously  from  way  barges  instead  of  in  sections  ftx^iri 
ways  on  shore.  They  were  guided  into  place  by  piles  spaced  50  to  100  feet  apart  .and 
were  in  four  tiers  for  2,100  feet  of  the  dike,  three  tiers  for  the  remaining 300  feet,  and 
for  140  feet  at  about  the  center  of  the  work,  where  it  crossed  the  deepest  water  en- 
countered on  the  line,  a  fifth  tier  was  required. 

The  mattress  work  and  as  much  of  the  stone  work  as  was  required  to  bring  the 
level  of  the  whole  to  185.5  feet  above  the  office  datum  plane,  or  *d^  feet  above  Alton 
low  water,  were  completed  December  16,  when  work  was  stopped  for  the  winter. 
In  the  spring  it  was  resumed  March  17  and  continued  until  May  3,  during  which 
time  the  lower  800  feet  of  the  old  dike  and  2,100  feet  of  the  new,  which  were  at 
about  the  same  level,  were  raised  with  stone  3  feet  or  to  188.5  feet  above  the  office 
datum.  This  work  exhausted  the  appropriation  and  the  dike  is  left  with  the  follow- 
ing profile : 

Four  thousand  feet  (old  work)  with  its  crest  4  to  6  feet  and  12  feet  above  low 
water;  2,900  feet  (80(^  feet  old  work  2,100  feet  new  w^ork)  with  crest  12  feet  wide 
and  6  feet  above  low  water;  300  feet  (new  work)  with  crest  16  feet  wide  and  3^  feet 
above  low  water. 

Throughout  the  time  of  construction  of  the  extension  the  Missouri  River  was 
higher  than  the  Mississippi  and  iu  consequence  backwater  fVom  the  former  so  dead- 
ened the  current  at  this  locality  that  the  work  has  had  but  little  effect  on  the  deposit 
in  the  Alton  Harbor,  which  it  is  intended  to  remove.  At  least  one  high  water  iromi 
the  Mississippi  at  the  time  of  a  lower  stage  in  the  Missouri  must  be  had  before  any 
material  change  can  be  expected. 

All  work  was  done  by  contract  by  Mr.  H.  S.  Brown,  of  Quincy,  111.,  in  accordance 
with  the  plans  and  specifications  prepared  in  this  office',  and  the  long-continued  low 
water  of  last  fall  and  the  absence  of  current  during  the  entire  working  season 
were  most  favorable  for  the  prosecution  of  the  work.  Had  the  contractor's  plant 
been  larger  and  the  supply  of  brush  and  stone  by  subcontractors  more  prompt,  the 
entire  work  might  easuy  have  been  completed  last  fall. 

The  accompanying  chart  shows  the  locbtion  of  the  new  dike  and  the  comparative 
depths  found  at  thel)eginning  and  ending  of  the  work  on  it,  and  the  following  table 
gives  the  details  of  expenditures  and  the  quantities  of  material  used: 

Pile  timber,  for  guides,  110  sticks,  3,691  feet,  at  10  cents $369. 10 

Brushy  for  mattresses,  9,413  linear  feet  by  50  feet  by  2.605  feet,  45,400.67 

cubic  yards,  at  65  cents ^ 1 29,510.44 

Stone  riprap,  8,371.65  cubic  yards,  for  sinking  mattresses,  9,050.09  cubic  - 

yards  above  low  water,  17,421 .74  cubic  yards,  at  $1 17, 421. 74 

Engineering  and  contingencies 2, 698. 72 

Total  exi)ended  =  appropriation 50, 000. 00 

Very  respectfully,  your  obedient  servant, 

Wm.  S.  Mitchell, 

Aasistani  Engineer, 
Maj.  A.  M.  Miller, 

Corps  of  EnyineerSf  U.  S,  A, 


1 
f 
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REPORT  OF  MR.   D.   M.   OURRIK,  ASSISTANT  ENGINEER. 

St.  Louis,  Mo.,  June  30,  1S9B, 

Major  :  I  have  the  honor  to  anbmit  the  following  report  upon  the  improvement  of 
the  MissisBtppi  River,  between  the  Illinois  and  Ohio  rivers,  for  the  iiscaf  year  ending 
June  30, 1892,  and  to  transmit  the  reports  of  assistants  in  local  charge,  which  are  in- 
tended to  form  part  of  it. 

Works  were  prosecuted  at  Rush  Tower  and  Ste.  Genevieve. 

Runh  Tower, — This  locality  extends  from  the  foot  of  Lncas  to  the  foot  of  Fish 
Bend,  and  the  works  this  year  include  the  protection  of  the  bauk  at  Calico  Island, 
liunlles  on  the  east  side  near  James  Landing,  and  hurdles  on  the  west  side  near  Wil- 
cox; all  located  as  shown  on  the  accompanying  sketch.' 

Work  was  in  progress  on  hurdles  Nos.  4  and  5  on  the  east  side  at  the  beginning  of 
the  year.  The  only  navigable  channel  was  thore,  impinged  against  the  bank  above 
No.  4,  and  was  eroding  it  to  a  distance  of  375  feet  below  No.  5.  A  large  portion  of 
the  river  flowed  down  the  west  side,  divided  into  three  streams  or  chutes,  one  down 
the  Mssionri  shore,  another  crossing  below,  and  the  third  above  Osborne  tow-head. 

To  prevent  further  erosion  of  the  east  bank  a  low- water  protection  mattress  was 
placed  from  a  point  295  feet  above  Hurdle  No.  4  to  a  distance  oi  1,570  feet  down- 
stream to  the  lower  end  of  the  erosion.  The  chute  down  the  Missouri  shore  was 
then  closed,  when  a  navigable  channel  opened  in  that  above  Osborne  tow-head.  The 
linrdles  on  the  east  side  were  then  extended,  as  nearly  to  completion  as  was  practi- 
cable at  the  low  stage  of  water  which  prevailed,  and  their  foundation  mattresses 
were  completed. 

On  the  west  side  the  hurdles  were  extended  as  far  out  on  the  bar  as  was  prapti- 
cable  at  the  stage  of  water  and  connected  with  the  Missouri  shore  by  solid  stone 
dikes,  which  were  built  as  far  as  the  depth  of  the  earth  on  the  bed  rock  was  insufii- 
eiont  to  hold  piles. 

The  river  was  closed  by  ice  during  the  winter,  and  when  it  opened  the  hurdles  on 
the  east  side  were  found  intact  with  the  exception  of  small  breaks  in  Nos.  2, 3,  and  4. 
On  the  west  side  the  damage  was  more  serious.  There  was  a  break  300  feet  lonff  in 
No.  3,  while  of  Nos.  4  and  5  little  remained  except  the  stone  dikes  connecting  them 
with  the  shore. 

During  the  spring.  No.  2  on  the  east  side  was  repaired  and  completed  and  No.  3  on 
the  west  side  was  extended  to  connect  with  .the  bar  at  high  stages,  and  tlie  old  work 
was  in  part  repaired.  The  break  near  its  west  end  remained  open  when  field  oper- 
ations were  closed  on  account  of  the  flood  stage  May  7,  while  its  connection  with 
the  bar  had  been  severed. 

The  hurdles  built  aggregate  9,710  linear  feet,  of  which  5,920  feet  are  on  the  east 
side  and  3,790  feet  on  the  west. 

During  the  spring  the  stages  of  river  fluctuated  rapidly,  high  water  causing  sus- 
pension of  work  twice  before  it  was  closed  m  May  by  the  flood.    , 

Protection. — ^The  protection  of  a  portion  of  Calico  Island  became  necesssry,  the  di- 
rection of  the  current  having  changed  so  as  to  impinge  with  eroding  force  against 
its  west  face  about  1,500  feet  below  its  head.  A  mattress,  below  standard  low  water, 
Vj^  feet  wide  and  4,000  feet  long,  was  placed  to  cover  the  eroded  section.  A  revet- 
ment of  stone  was  placed  on  1,350  feet  near  the  upstream  end  of  the  mattress  and  to 
such  heights  as  were  practicable  without  excessive  grading,  ranging  between  10  and 
20  feet  above  extreme  low  water. 

The  quantities  of  work,  material  expended,  and  other  details  are  shown  in  the  re- 
port of  Mr.  John  O.  Holman,  superintendent. 

/Ste.  Genevieve, — ^The  work  at  this  locality  was  in  continuation  of  that  in  advanced 

Progress  at  the  close  of  the  last  flscal  year,  consisting  of  hurdles  Nos.  2,  3,  aud  4. 
'hese  were  completed  by  sinking  drift  on  No.  2  and  wattling  and  placing  curtains 
on  Nos.  3  and  4. 

For  the  quantities  of  work,  material  expended,  and  other  details  reference  is  made 
to  the  accompanying  report  of  Mr.  John  O.  Holman,  superintendent. 

Material, — Brush  was  procured  by  hired  labor  and  purchase  of  royalty.  Details 
are  shown  in  the  report  of  Mr.  C.  D.  Lamb,  superintendent. 

Stone  was  procured  by  contract  from  the  GTrafton  Quarry  Company,  with  the  ex- 
ception of  a  small  quantity  purchased  in  open  market  during  the  season  of  low  water, 
the  delivery  in  either  case  being  upon  Government  barges  at  the  quarries. 

Piles  were  procured  by  contract  delivered  at  the  works  during  the  first  half  of  the 
year  and  by  purchase  in  open  market  delivered  on  Government  barges  during  the 
last  half. 

Other  materials,  including  rope,  wire,  spikes,  nails,  and  bolts,  wore  purchased  by 
contract  when  needed  in  large  quantities,  otherwise  in  open  market. 

Plant. — The  steamer  Gen.  Gillmore  was  taken  out  on  the  ways  at  Carondelet  and 
extensively  repaired^  including  new  cylinder  timbers. 
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Thirteen  model  barges,  Nos.  101  to  113,  inclusive,  which  had  been  contra4Sted  for 
and  were  in  process  of  construct  ion  at  the  dose  of  the  last  fiscal  year  were  finished. 

The  other  plant  received  such  repairs  as  were  needed/ 

Details  relating  to  the  repairs  and  other  operations  at  the  Engineer  Depot  are 
shown  in  the  report  of  Mr.  B.  S.  Van  Norman,  superintendent.  « 

Very  respectfully,  your  obedient  servant, 

D.  M.   CURBIK, 

Asiiatant  Engh 

Ml^.   A.  M.  MlLLKR, 

Corpa  of  Engineers,  U.  S,J, 


REPORT  OF  MR.  JOHN  O.  HOLMAN,  SUPERINTENDENT. 

8t.  Louis,  Mo.,  June  SO,  1899. 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  at  Raah 
Tower  for  the  fiscal  year  ending  June  30, 1892: 

The  work  done  %n  the  Rush  Tower  stretch  consisted  of  hurdles  in  James  Chate  on 
the  east  side,  hurdles  on  the  west  side  near  Wilcox,  and  protection  work  at  Calico 
Island. 

Hurdles. — At  the  beginning  of  the  fiscal  year  two  hurdles.  Nos.  4  and  5,  had  been 
started  on  the  east  side  just  above  Lillys  Landing,  and  as  the  bank  at  that  place  ^vras 
cutting  very  fast  the  shore  mattress  of  No.  4  was  extended  down  to  connect  with  No. 
5  hurdle.  This  mattress,  650  feet  long,  July  1  was  extended  to  a  distance  of  375  feet 
below  No.  5  and  220  feet  upstream  above  No.  4,  making  the  low- water  protection  con- 
tinuous for  a  distance  of  1,570  feet,  but  the  only  revetment  placed  was  the  aanal 
amount  at  the  ends  of  the  hurdles.  The  piling  on  these  hurdles  was  completed  to 
the  channel,  a  distance  of  100  feet  from  the  shore,  early  in  July. 

To  cause  a  fill  on  the  Illinois  side  of  the  chute  inducing  more  water  to  run  do^wn 
the  Missouri  shore,  hurdles  Nos.  2  and  3  were  begun  July  20.  By  the  middle  of  Au- 
gust these  hurdles  had  been  extended  a  distance  of  850  and  650  feet,  respectively, 
causing  such  a  fill  at  the  end  of  No.  4  that  this  hurdle  was  built  to  a  length  of  600 
feet  in  the  early  part  of  September. 

These  hurdles,  completed  to  the  channel,  largely  increased  the  current  on  the  Mis- 
souri side,  but  the  channel  there  was  divided  below  Kennett's  between  l^e  two  Os- 
borne towhead  chutes  and  the  chute  down  the  Missouri  shore  past  Wilcox,  all  of 
which  were  loo  shoal  for  steamboat  channels.  To  shut  off  the  channel  next  the 
Missouri  shore  the  construction  of  hurdles  was  begun  near  Wilcox  on  September  14. 

Three  hurdles  were  built  across  this  chute,  Nos.  8,  4,  and  5.  The  piling  and  foun- 
dation mattress  on  these  lines  were  completed  October  17,  but  the  dikes  of  stone  and 
brush  which  were  placed  at  the  shore  end  of  each  line,  where  piles  could  not  be 
driven  on  account  of  bed  rock,  were  not  completed  until  the  last  of  NoT^mber.  The 
mattress  on  these  lines,  however,  was  carried  well  out  upon  the  bar,  and  the  hurdle 
piles  were  tightly  curtained  as  soon  as  driven,  so  that  nearly  all  the  water  running 
down  past  Kennett's  was  turned  through  the  Osborne  chutes.  The  lower  chute  soon 
began  cutting,  but  any  considerable  increase  in  depth  was  prevented  by  the  gravel 
bar  which  was  found  there  at  a  1-foot  stage.  Meanwhile  the  upper  chute  was  cut- 
ting slowly,  and  on  October  12  this  channel,  though  narrow,  was  of  suflScient  depth 
to  carry  any  boat  then  running  on  that  part  of  the  river. 

The  closing  of  the  east  or  James  Chute  was  then  resumed  and  hurdles  Nos.  2, 3, 4, 
and  5  were  completed  from  the  towhead  to  the  work  done  during  the  summer.  A 
scour  which  developed  under  the  foundation  mattress  of  No.  2  hurdle  near  the  shore 
end  early  in  December  was  chocked  by  placing  a  mattress  320  feet  in  length  by  45 
feet  in  width  above  the  drift  row.  An  extra  row  of  piles  was  driven  just  above  the 
weakened  hurdle  to  protect  it  from  drift. 

The  force  was  then  disbanded  and  the  plant  towed  to  the  winter  harbor  Decem- 
ber 10. 

All  of  the  hurdles,  except  No.  5  east  side,  wore  broken  more  or  less  by  the  flow  of 
ice  during  the  winter,  the  loss  amounting  to  580  feet  of  the  5,550  feet  on  the  east  side 
and  1,500  feet  of  the  2,790  feet  on  the  west  side,  or  a  total  of  2,080  feet  out  of  the 
8,340  feet  constructed  during  the  fall  season. 

Field  operations  for  the  repair  of  the  upper  hurdle  on  each  side  of  the  river  were 
resumed  March  4.  Hurdle  No.  2,  east  side,  was  repaired  in  March.  Two  breaks,  one 
of  280  feet  and  one  of  50  feet,  were  redri ven  and  the  hurdle  extended  40  feet  nearer 
the  towhead.  A  row  of  clumps,  3  piles  in  each,  was  also  driven  just  above  the  drift 
row  along  the  middle  portion  of  the  hurdle  to  protect  the  broken  piles  f^m  drift. 
The  small  amount  of  drift  collected  at  the  main  shore  end  was  sunk  and  the  exten- 
sion at  the  towhead  was  wattled. 

In  hurdle  No.  8,  west  side^  a  break  of  300  feet  just  outside  of  the  shore  dike  was  the 
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only  loss  firom  the  ran  of  ice,  but  daring  the  stonns  of  March  the  remaining  drift 
row,  940  feet  in  length,  gave  way  without  damage  to  the  hurdle  row.  A  row  of  three- 
pile  clumps  13  feet  apart  was  driven  immediately  below  to  strengthen  the  hurdle 
row  while  sinking  the  drift  collected  above  it. 

The  eai»t  end  of  the  hurdle,  which  could  not  be  driven  in  the  low  stage  prevailing 
in  the  fall  season,  was  completed  to  the  towhead,  a  length  of  800  feet.  The  construc- 
tion of  the  foundation  mattress  for  this  portion  of  the  hurdle  was  greatly  retarded 
by  the  strong  current  and  the  quick  rises  of  the  river  over  the  26- foot  stage  April  7 
and  22,  each  rise  causing  a  suspension  of  several  days.  The  "loss  of  160  linear  feet  of 
mattress  just  before  the  second  break  made  the  completion  of  the  hurdle  more  diffi- 
cult owing  to  the  greater  depth  and  increased  current  through  the  break.  A  large 
body  of  drift  was  sunk  above  the  old  portion  of  the  hurdle,  the  mattress  placed  on 
it  averaging  from  40  to  60  feet  in  width.  Drift  mattress  was  also  placed  above  the 
new  poiction  with  exception  of  150  feet  near  the  towhead,  but  the  quantity  of  drift 
sunk  was  not  as  large. 

At  the  west  or  shore  end,  200  linear  feet  of  hurdle  had  been  driven  in  the  gap  when 
the  first  rise  carried  it  away.  After  the  second  rise  another  attempt  was  made  to 
close  it.  A  row  of  clumps,  four  piles  in  each,  was  driven  170  feet  above  the  line  of 
the  hurdle,  and  40  linear  feet  of  mattress  had  been  constructed,  when  the  rise  of  May 
7  swept  it  away. 

Work  for  the  season  was  then  closed,  and  later  in  the  month  the  plant  was  taken 
to  the  harbor  at  Bushberg. 

Method  of  construcUQn, — The  ordinary  forms  were  used,  except  in  the  construction 
of  the  foundation  mattress  at  the  main  shore  end  of  hurdles  Nos.  3  and  4,  on  the 
east  side,  which  was  built  across  the  channel  during  the  high  water  of  July  and 
August.  The  current  was  so  strong  on  these  hurdles  that  the  oriftpiles  driven  to 
hold  the  mattress  were  scoured  out  before  it  could  be  sunk.  The  mattress,  there- 
fore, was  placed  before  the  piling,  that  on  No.  3  hurdle  being  held  during  construc- 
tion by  lines  to  clumps  of  piles,  75  feet  apart,  about  200  feet  above  the  line  of  the 
hurdle,  the  mattress  on  No.  4  hurdle  by  lines  lastened  to  No.  8  hurdle.  The  same 
method  was  used  in  the  extension  of  N#.  3,  west  side,  during  the  high  water  of  April, 
but  in  this  case  the  mattress  was  held  by  clumps  only  75  feet  above  the  hurdle.  The 
distance  was  found  too  short  for  the  depth  of  water,  but  the  steamboat  channel  pass- 
ing Just  above  prevented  any  increase  of  distance.  This  method  of  placing  the  mat- 
tress obviates  all  danger  of  scour  between  the  piles  when  they  are  ariveo,  but  it  is 
slower  and  more  expensive. 

The  Illinois  shore  was  revetted iip  to  a  20-foot  stage  for  the  usual  distance  above 
and  below  the  ends  of  the  hurdles,  but  the  towhead  opposite  was  protected  by  the 
extension  of  the  foundation  mattress  to  the  edge  of  the  willows,  a  distance  of  50, 125, 
175,  and  250  feet  respectively  from  the  piling  on  each  line.  Curtains  made  with  a 
4-inch  mesh  were  built  to  a  6-foot  stage  on  No.  2,  a  12-foot  stage  on  No.  3,  and  to 
the  stringer  at  a  16-foot  sta^e  on  Nos.  4  and  5  hurdles. 

On  the  west  side  the  curtains  of  Nos.  4  and  5  were  carried  to  the  stringers  and  on 
No.  3  only  to  a  6-foot  stage.  The  dikes  at  the  shore  ends  of  these  hurdles  were  built 
of  brush  mattresses  up  to  a  4-foot  stage  and  from  that  plane  to  12  feet  above  low  water 
with  stone,  700  yards  of  which  was  procured  from  the  oankinthe  immediate  vicinity. 
Each  mattress  was  about  3  feet  thick  and  50  feet  wide,  and  all  above  the  bottom  tier 
were  placed  about  12  feet  farther  upstream  than  the  one  next  beneath  it.  Two  tiers 
wtire  used  on  No.  3,  four  on  No.  4,  and  three  on  No.  5  hurdle,  so  that  the  bottom  of 
the  dikes  varied  in  width  from  60  feet  on  No.  3  to  85  feet  on  No.  4,  about  two- thirds 
of  which  were  on  the  downstream  side  of  the  crest  of  the  dike.  The  length  of  the 
lowor  dike  was  150  feet,  the  others  175  feet. 

Protection. — ^'llie  construction  of  mattress  to  protect  the  west  shore  of  Calico  Island 
was  begun  October  19,  1,500  feet  below  its  head  and  about  200  feet  above  tiie  foot  of 
the  bar  outside,  which  extends  to  the  Lucas  hurdles. 

This  mattress  was  built  on  flats  and  placed  with  its  inner  edge  at  a  4-foot  stage 
where  possible.  The  ordinary  width  was  120  feet,  but  it  was  made  wider  when  neces- 
sary to  protect  a  bay  or  excess  on  its  inner  edge.  Construction  was  continuous 
down  to  station  15  -f-  50  feet  or  to  a  point  1,550  feet  below  the  head  of  the  mattress, 
where  it  was  launched  from  the  ways  and  sunk,  as  the  mattress  showed  signs  of 
breaking.  Construction  was  then  resumed  and  the  mattress  was  made  continuous 
to  station  40,  when  work  was  suspended  for  the  season,  December  9.  The  total 
amount  built  was  4,000  linear  feet,  or  489,750  square  feet,  completing  the  low  water 
protection  on  that  part  of  the  island  that  seems  in  immediate  danger  of  erosion. 

The  revetment  was  begtin  November  24  at  station  1+35,  the  head  of  last  season's 
erosion,  and  carried  up  to  a  20-foot  stage  down  to  station  7.  The  next  ^X)  feet  was 
revetted  to  a  15-foot  stage,  and  from  station  9  to  14+85|  to  a  10-foot  stage.  The 
portions  left  unprotected  are  verv  steep,  but  will  probably  be  graded  by  the  cur- 
rent during  the  next  high-water  season. 

The  revetment  placed  amounts  to  1,350  linear,  or  69,800  square  feet. 
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Work  done — Hurdles  and  hank  protection. 

Hurdle. 

East  side. 

West  side. 

TataL 

■» 

2. 

3. 

4. 

5. 

8. 

4. 

5. 

Pilee  driven number. . 

Stringers  placed du 

PiUdk  built linear  feet. . 

Foundation  niattreea do 

Do square  feet.. 

Drift  loattreas linear  feet . . 

1,124 

233 

l.SOO 

1.450 

98,940 

170 

5,400 

1,000 

13.400 

875 

164 

1,360 

1.530 

111.650 

739 

171 

1,430 

1,605 

109,725 

678 

144 

1,330 

1,600 

104,200 

1,737 
812 

2,240 

2,495 
171,876 

1,990 

98,785 

650 

2,925 
175 

2,200 

383 
58 

775 

875 

56,875 

426 

87 

775 

800 

62,000 

l.l€f 

9.710 

10.356 

705,4)65 

2.100 

Do square  feet. . 

Wattling  and  oortalna . .  lin.  tt . . 

Do square  feet. . 

Shore  dikes linear  feet. . 

104,  Itt 

1,000 
17, 175 

1,050 
22,825 

1.150 
18,660 

450 
7,100 

175 
4.825 

775 

18,875 

150 

2,040 

6.075 

96.960 

508 

Do cubic  feet. . 

9.065 

Kevetment linear  feet. . 

230 
0,120 

155 
2,205 

— r 

270 
8,100 

200 
6,000 

8S5 

Do square  feet.. 

22,425 

Linear  feet 
Square  feet 


Shore  mattress  between  hurdlee  Nos.  4  and  6. 


1,100 
108^100 


Mattress . . . 
Revetment. 
Revetment 


Calico  Island  protection. 


The 


square  feet..  489,750 

Imearfeet..       1,350 

square  feet. .     69, 800 

largest  number  employed. 


All  of  the  employes  were  subsisted  at  the  works, 
in  November  was  397,  which  was  the  maximum. 
During  the  fall  season  the  work  was  in  charge  of  Mr.  CD.  Lamb^  superintendent 
Very  respectfully,  your  obedient  servant^ 

John  O.  Holman, 

Superii^iendenL 
MaJ.  A.  M.  Miller, 

Corps  of  Engineers,  U.  S.  A, 


REPORT  OP  MR.  JOHN  O.  HOLMAN,  8UPERINTENDKNT. 

St.  Louis,  Mo.,  June  SO,  1S9$, 

Major  :  I  have  the  honor  to  submit  the  following  report  of  operations  for  improv- 
ing the  Mississippi  River  at  Ste.  Genevieve,  Mo.,  during  the  fiscal  year  ending  June 
30,  1892. 

The  system  of  hurdles  at  this  locality  was  nearly  completed  at  the  close  of  the 
previous  fiscal  year  under  the  direction  of  Mr.  William  S.  Mitchell,  superintendent. 

The  continuation  of  the  work  in  July  completed  the  foundation  mattress  to  the 
river  end  of  hurdle  No.  4,  the  driving  of  the  lower  row  of  piles,  the  revetment 
at  the  shore  end  aftd  the  wattling  of  the  hurdle  row  with  curtain  mattresses  to  the 
10-foot  stage.  Hurdle  No.  3  was  also  wattled  with  curtains  to  the  same  stage.  The 
drift,  collected  at  the  shore  end  of  No.  2,the  upper  hurdle,  was  sunk.  This  hurdle 
was  nut  wattled,  as  the  drift  which  had  been  sunk  beforer  the  entire  line  answered 
the  purpose. 

A  large  deposit  was  soon  formed  under  the  h{|rdles  after  the  olose^of  work,  July  17. 
To  induce  a  further  fill  the  wattling  of  Nos.  3  and  4  was  raised  to  the  20-foot  stioige, 
March  11  to  23,  1892. 


Hurdle. 

Length. 

Piles 
drivon. 

Stringers 
placed. 

Number. 

Mattress. 

WatUing. 

Reret- 
ment. 

No.  2 

Feet. 
L500 
1,350 
900 

NuvUfer. 

Sq./eet. 
8,700 

Sq./eet. 

Sq.fecL 

No.  3 

12,450 
9,490 

No.  4 

324 

70 

24,830 

1,500 

Totsl 

3,750 

824 

70 

33,530 

21,940 

1,600 

Very  respectfully,  your  obedient  servant, 


Maj.  A.  M.  MiLLKR, 

Corps  of  Engineers,  TT»  9,  A, 


John  O.  Holman, 

SuperintendenU 
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REPORT  OF  MR.  G.  D.  LAMB,  SUPSrHRcNDKNT. 


1723 


St.  Louis,  Mo.,  June  SO,  189^, 

Major:  I  bave  the  houor  to  eiibmit  the  following  report  on  prooaring  brush  dur- 
ing the  fiscal  year  endine  June  30,  1892 : 

The  force  which,  on  July  1, 1891,  was  working  at  Dnrfees  Point,  was  moved  to  vari- 
ous places  within  a  few  miles  of  the  construction  work  at  Rush  Tower,  where  the 
brush  was  used,  and  was  iiually  disbanded  December  2  at  Fish  Bend  and  the  plant 
towed  into  harbor  at  Bushberg. 

Work  was  resumed  for  the  spring  season  at  Horsetail  Bar,  east  side,  near  hurdle 
No.  20.  Operations  were  much  interfered  with  by  high  water;  but  little  brush  was 
procured  at  various  points  in  the  vicinity  until  finally  disbanded,  May  12,  on  account 
of  the  extreme  high  water. 

The  brush  procured  and  the  time  spent  at  each  locality  is  shown  in  the  following 
table: 


Locality. 


I>iirfees  Point 

I>\iaten  Island 

Horsetail  Bar,  west  sido 

Horsetail  Bar,  east  sido 

Twiu  Hollows,  west  side 

Knsit  Tower  Towbead 

l.ee''s  Island 

l*enitentiary  Point 

Calico  Island 

Fish  Bend 

Hoi-setaii  Bar,  east  side 

CarroUs  lalaiul 

Beards  Island  towbead 

J  ill!  Smiths 

Illinois  shore,  near  Fosters  Island. 


July  1  to  July  10, 1891  . 
July  11  to  JuV  23, 1891 
July  24  to  Aug.  12. 1891 
Aug.  13  to  Ang.  23. 1891 
Aug.  24  to  Sept.  1,1891. 
Sept.  2  to  Oct.  29, 1891.. 
Sept.  26  to  Oct  6. 1891.. 
Otot.  30  to  Oct.  31, 1891 . . 
Nov.ltoNov.6.1891... 
Nov.7toDec.2,1891... 
Mar.  2  to  Apr.  19. 1892. . 
Apr.  20  to  Apr.  25, 1892. 
Apr.  26  to  Apr.  30, 1892. 
Apr.  30  to  May  4, 1892.. 
May  5  to  May  12, 1892.. 


Total 


Cords. 


I. 

1, 
3, 
1. 


1. 

1, 


300.0 
441.9 
037.1 
881.1 
028.8 
336.1 
533.4 
406.3 
323.4 
647.7 
105.3 
210. 9 
420.6 
243.2 
288.6 


13,204.4 


All  the  brush  procured  during  the  year  was  loaded  with  the  derrick,  which,  as  at 
present  arranged,  will  handle  about  50  cords  of  brush  per  hour  with  a  forcd  of  8 
laborers  and  a  steam  engineer. 

Very  respectfully,  your  obedient  servanl^ 

C.  D.  Lamb, 
/Supet'intendent 
Maj.  A.  M.  Miller, 

Corps  of  Ettgineers,  U.  S,  A, 


REPORT  OF  MR.  S.  S.  VAN  NORMAN,  SUPERINTENDENT* 

St.  Louis,  Mo.,  June  SO,  1S9€. 

Major  :  I  have  the  honor  to  submit  my  report  of  operations  at  the  engineer  depot 
for  the  fiscal  year  ending  June  30,  1892: 

Toichoat. — The  steamer  Gen.  Gillmore  was  hauled  out  on  the  ways  July  28,  where 
her  cylinder  timbers,  fan-tails,  and  161  outriggers  were  renewed,  and  such  minor 
repairs  made  as  were  found  necessary  and  not  practicable  while  the  boat  was  in  the 
water. 

The  boat  was  taken  off  the  ways  August  12,  and  the  additional  repairs  incident  to 
renewal  of  the  cylinder  timbers  were  completed  at  the  depot. 

A  wat>er-cloBet  was  also  rebuilt,  the  boiler  deck-rail  repaired,  40  floor  timbers  in 
the  hull  renewed,  2  carlins  put  in  under  the  deck'  at  the  after-cabin  bulkhead,  and 
10  kevels  and  4  fenders  made. 

Launches, — The  stack  knees  of  No.  2  were  renewed  and  the  rudder  couplings  of 
both  launches  changed  so  a.s  to  conne<'t  them  on  the  top  of  the  rudders. 

The  boiler  sills,  a  swinging  fender,  nosing  on  the  head,  and  all  the  wheel  buckets, 
except  one,  were  also  renewed  on  No.  2,  and  the  machinery  repaired  and  launch 
painted. 

Pile-drivera, — ^The  machinery  of  Nos.  1, 2, 10, 13, 16, 18,  and  20  was  thoroughly  re- 
paired and  the  rake  ends  of  all  the  drivers  were  calked,  most  of  them  twice  and  a 
few  three  times  during  the  year. 
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Renewal  of  different  part^P  the  drivers  were  made  as  follows: 

Three  leads,  2  on  No.  IS  and.  1  on  No.  20;  4  timber  headSi  1  ou  No.  10  and  3  on  No. 
20;  1  sill  to  leads  on  No.  20;  1  crab  frame  and  10  stanchions  under  beams  on  No.  II; 
6  side  braces  to  leads,  1  ou  No.  12,  1  on  No.  13. 1  on  No.  16. 1  on  No.  18,  and  2  ou 
No.  20. 

A  mast  was  also  placed  on  No.  4  for  use  in  connection  with  other  appliances  in 
loading  brush. 

Besides,  the  following  repairs  #eTe  made  as  foand  necessary : 

Patching  and  calking  decks,  splicing  braces,  renewing  kevels,  patching  cabins, 
ai^  painting  cabins  and  smokestacks. 

Five  models  of  drivers  were  also  constructed. 

Barges, — ^Thirteen  new  barges,  numbered  from  101  up,  were  built  under  contract  at 
Cincinnati,  Ohio,  aud  added  to  the  fleet.  Thirty-six  gas-pipe  pumps  were  made  and 
placed  on  barges,  and  all  bai;ges  calked  above  the  light  water  line  as  required. 

A  side  dock  was  placed  under  No.  26  and  the  seams  and  butts  below  water  line 
were  calked. 

Models  of  five  barges  were  also  made. 

Barget  with  guards.— Nos.  16^  17, 18, 19, 21, 22, 24, 25,  and  26  were  calked  on  the  aides, 
and  minor  repairs,  such  as  patching  quarters  and  decks,  made. 

Models  of  two  quarter  barges  were  made. 

Machine  shop, — ^The  old  hull  of  pile-driver  No.  15  was  repaired  and  fitted  up  aa  a 
machine  shop,  as  follows :  The  upper  strokes  of  gunwales  on  both  sides,  six  rake 
plank^  the  deck  frame,  and  deck,  and  most  of  the  bottom  planking  were  renewecL 
A  cabin  26  feet  lon^  by  16  feet  wide,  with  a  skylight  8  feet  by  16  feet,  was  built  on 
the  hull,  and  the  interior  provided  with  a  vi«e  bench  and  two  vises,  a  drill  presa, 
gas-pipe  vise,  rack  for  gas-pipe,  sixty  bins  for  gas-pipe  fittings,  forge  and  anvil,  and 
a  locker. 

New  engine  timbers  were  laid  and  the  engines,  boiler,  lathe,  and  shafting  placed 
and  lined  up. 

The  hull  and  cabin  were  painted  two  coats. 

Small  hoaU, — Ninety-five  flats  were  repaired  by  renewing  timber-heads,  renewing 
and  splicing  head-blocks  and  deck  stringers,  and  calking  as  required. 

Ways  for  mats  were  placed  on  3  flats,  platform  built  on  2,  dunnage  renewed  on  5, 
and  ways  for  stringing  piles  erected  on  4. 

One  skifi*  was  built  and  35  skifi's  and  22  yawls  were  repaired. 

Toole  and  appliances, — ^A  mast,  18  water  gauges,  4  pump  plungers,  and  15  pump 
boxes  were  made,  and  50  cant  'hook,  14  pike,  20  axe,  3  uatohet,  and  2  spike  maul 
handles  prepared. 

A  griudfitone,  31  blocks,  21  wheelbarrows,  and  a  plane  table  shade  «rere  repaired. 

Boarding  outfit. — Fifty  meat  boxes  were  made,  3  water  coolers  repaired,  and  seats 
of  24  chairs  renewed. 

Portable  building. — Six  and  a  half  sections  were  repaired  and  erected  on  barge  No. 
26,  the  inside  being  whitewashed  and  the  outside  painted. 

Supply  depot, — A  photographic  dark  room  was  built ;  a  vise  post  and  bench  and  a 
drill  press  were  fitted  up  in  the  blacksmith  shop;  the  roofs  of  warehouses  repaired; 
the  depot  fences  and  sheds  whitewashed;  cellar  steps  in  warehouse  rebuilt,  and  the 
sills,  x^fttform,  and  a  comer  iron  of  the  wagon  scales  renewed. 
Very  respectfully,  your  obedient  servant, 

S.  S.  Van  Norman, 

Superintendent, 

Maj.  A.  M.  Miller, 

Corps  of  Engineer 8,  U.  S,  A, 
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CoMUrnotion  aooouni,  showing  total  oo§t  of  works  to  June  30, 1892, 


Bfame  of  work. 


Piasa  lislaDd  Dam 

Piasa  Island  Damt  eattiiig  chann^ 

Alton  Dun 

Alton  Dike 

Sawyer  Bend,  protection 

T'eniceDikee 

Si.  Louis  Harbor 

Arsenal  Island,  protection 

Closing  Cahokia  Chnte 

Channel  opposite  St.  Louis 

Horsetail  Bar,  dikes  1  to  5  inclusive 

Horsetail  Bar,  training  waU 

Horsetail  Bar,  hurdles 

Horsetail  Bar,  hank  protection 

CarroUs  Island,  horale 

Twin  Hollows,  west  side,  hurdles. 

Twin  Hollows,  west  side  bank  protection. 
Twin  Hollows,  east  side  bank  protection  . 

Pnlltight,  hardies 

Beards  Island,  primary  hurdle 

Beards  Island,  bank  protection 

Jim  Smiths,  hurdles 

Jim  Smiths,  bank  protection 

Chesley  Island,  hank  protection 

Chesley  Island,  hurdles 

Stdphur  Springs,  hurdles 

Xtucas,  hurdles 

S'oster  Island 

Hush  Tower, hurdles...'. 

Rush  Tower,  protection 

Fort  Chartres  Dam 

Turkey  Island 

St.  Geneviere,  hurdles 

Kaskaskia.  protection 

Liberty  Island  Dam 

liiberty  Island,  protection 

I>Mrils  Island,  Dike  1 

Devils  Island,  dams  1  and  2 

If  inton  Point,  hurdles 

Cape  Girardeau,  primary  hurdles 

Cure  protection 


Total 


Expended 
prior  to 


Expended 
daring  fiscal 


T„*lVi  1  «Qi      J«r  ending 
July  1,1891.    yun63o,i8ol 


$37,010. 
8, 116. 

38, 740. 

76, 703. 

00,803. 

36, 341. 
117,470. 

42,509. 
110,058. 

58,455. 
225,066. 

81,253. 
548,834. 

40,003. 

4,0!)3. 

248,837. 

31, 370. 

128,020. 

340,778. 

7,166. 

84,258. 

365,803. 

7,560. 

64,416. 

27,808. 
177,064. 
128,056. 

44,206. 
0,333. 


41 
86 
05 
06 
63 
85 
42 
06 
21 
54 
31 
28 
08 
55 
58 
82 
55 
30 
57 
24 
76 
33 
58 
04 
61 
24 
65 
02 
32 


36,812. 
24,463. 
36,050. 
66,465. 
5,053. 
45, 120. 
65, 871. 
66,526. 
33, 436. 
HI,  030. 
160,430. 


86 
85 
47 
62 
01 
40 
17 
88 
37 
18 
82 


$40, 048. 78 
"26,' 578."  52 


165,  435. 82 
15, 030. 18 


11,111.50 


3,762.110.35 


268, 704. 80 


Total 

cost  to  June 

30, 1892. 


$37,010.41 

3,116.86 

33,740.05 

126,652.74 
06, 803. 63 
86, 341. 85 

144,048.94 
42,500.06 

110,058.21 
58,455.54 

225, 066. 31 
81,253.28 

548, 834. 08 

40, 003. 55 

4,098.58 

248,837.82 
31,370.55 

128, 020. 30 

340,778.57 

7, 166. 24 

84. 258. 76 

365, 803. 33 

7,569.58 

64,416.04 

27.808.61 

177, 064. 24 

128, 056. 65 
44, 206. 02 

174, 760. 14 
15, 630. 18 
36,812.86 
24,466.85 
47,171.06 
66,465.62 
5, 063. 01 
45, 120. 40 
65,871.17 
66, 520.  88 
83, 436. 37 
81,930.18 

160,430.82 


4,030,815.24 


Property  account. 


Class  of  property. 


Steamer  Gen.  Gillmore 

Launches 

Barges,  model 

Barges,  with  quarters 

Pile-drivers 

Machine  shop 

Small  boats 

Portable  quarters 

Tents 


Supply  depot 

Tools  and  appliances  — 

Boarding  outfit 

Office  furniture 

Survey  Instruments 

Photographic  apparatus 

Total 


Value  July 
[1, 1601. 


$11,742.07 

6,466.62 

51. 030. 60 

5, 266. 81 

30, 002. 05 

800.00 

13, 757. 12 

7, 508. 34 

100.75 

3,812.76 

4, 307. 65 

0,661.80 

385.63 

456.70 

200.48 


Extraordi- 
nary re- 
pairs, pur- 
cnases,  and 
additions. 


155, 760. 37 


$2,088.86 


40,434.75 
12, 500. 00 

550.73 
1, 500. 51 

132. 40 


745.18 
618. 61 


157.00 
20.08 


AsAumed, 
deteriora- 
tion 
charged  to 
works  of 
Improve- 
ment, etc. 


68, 756. 81 


$2,002.00 
1,000.00 

22,175,00 
4,050.00 
7,650.00 


4,225.64 
1,443.60 


371. 76 

2,110.27 

066.10 


45,005.54 


Value 

June  30, 

1802. 


$12,727.04 

5, 466. 62 

78,200.35 

13, 716. 81 

32,803.68 

2, 300. 51 

0,663.07 

6,154.65 

100.75 

8,441.00 

3,032.56 

0, 314. 31 

385.63 

613. 70 

230.16 


178,530.64 


1726      REPORT  OP  THE  CHIEF   OF   ENGINEERS,  U.  B.  ARHT. 


Material  account. 


Class  of  material. 


Subsisteiico — 

Brush 

Piles 

8tono  

Kupe 

Wire 

Iron 

Nails 

Spikes 

Bolts 

Lumber 

Oakum 

Coal 

Ice 

Miscellaneous  material 

TcJtal 


TalneoB 

hand  July 

1,  1891. 


$880.01 

978.88 

36.88 

301.25 

U,  476. 72 

1,010.58 

258.48 

356.26 

679.07 

3. 152. 09 

636.68 

2;U.29 

307.09 


1,8:)2.66 


parclMMsd. 


«17,92].84 

14. 242L  47 

22,572.16 

10, 903. 98 

729.25 


140.32 
251.48 
103.50 
59.73 
746.12 


7, 197. 59 
1, 828. 95 
2, 619. 78 


22,246.94  ;    79,317.17 


Expended 

and 
charjzed  to 
works  of 


m«nt|  eto. 


fl8, 
U, 
20, 

10, 

4. 


1, 


1, 
4. 


458.42 
455.70 
485.60 
391.89 
788.53 
853.87 
150.50 
349.66 
444.08 
488.43 
991.29 
105.05 
481.77 
828.05 
075.88 


86.441.71 


Value  on 

hand  June 

30,  iaS2. 


765.  €5 
2,123.35 
813.34 
7,  416. 44 
156.71 
24&30 
268.  «e 
338.*^ 

i,723.ai 
sai.si 

36.34 
91 


376.56 


13,123.40 


Construction  account  showing  cost  of  works  during  fiscal  year  ending  June  30,  1S02, 


Class  of  expenditures . 


Localities* 


Alton  Dike. 


Contract 

Labor  and  superintendence.. 

General  expense 

Towboats 

Ordinary  repairs  and  care  of 

plant  and  tools 

Deterioration  of  plant 

Subsistence  and  Ice 

Fuel 


$49,948.78 


St.  Louis 
HarlNir, 
hurdles. 


Material  used  in  construction 


$12, 985. 86 
1, 012. 22 
2, 078. 42 

1, 080. 18 

1, 906. 10 

297.32 

129.11 

7,089.31 


Total I    40,948.78:     26,578.52 


Kuah 
Tower, 
hurdles. 


$44, 721. 50 

10. 200. 60 

16. 543. 61 

12. 784. 68 
26, 8:34.  80 
12, 789. 58 
1,657.64 
39. 003. 41 


Rush 
Tower,  pro- 
tection. 


165, 435. 82 


$4,  654. 08 

593.10 

1, 782. 19 

720.54 

1, 295. 96 

V418. 37 

54.9;^ 

5,  111.  03 


15,630.18 


St.  Gene- 
vieve, 
hurdles. 


$3,871.60 

367.72 

1,274-92 

814.32 

1, 555. 56 

1,007.04 

90.16 

2,130.27 


11,111.59 


Total. 


$48,94^78 
66,233.04 
12,173.64 
21,678.14 

15,399.72 
31,592.42 
IS,  512. 31 
1.931.82 
54,2U.02 


288,704.88 
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Becord  of  gauge  at  Grafton,  III.,  for  fiscal  year  ending  June  SO,  1892, 
[Helgbt  of  water  above  a  plane  200  feet  below  St.  Loata  City  Directrix.] 


Day. 


1. 
2. 
3. 
4. 
5. 
6. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
%\. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


July. 


197.25 
198.00 
198.80 
199.30 
199.10 
198.70 
198.50 
198.41 
198. 30 
198.02 
197.95 
197.92 
196.80 
196.28 
196.97 
195.71 
195.43 
195.10 
194.81 
194.70 
194.60 
194.30 
104.20 
194.07 
193.88 
193. 70 
193.09 
193.68 
193.68 
193.71 
193.75 


Aug. 


193.89 
193.90 
193.90 
193.83 
193.79 
193.73 
193.68 
193.20 
193.10 
192.35 
192.80 
192.82 
lte.76 
192.78 
193.22 
193.62 
193.92 
194.88 
195.35 
195.85 
196.351 
196.82 
196.00 
196.35 
195.02 
194.50 
193.80 
193.30, 
192. 76| 
192. 33i 
192.15 


Sept 


191.93 
191.84 
191. 78 
191.56 
191.53 
101.  52 
191.50 
191.47 
191.45 
191.41 
191.40 
191.34 
191. 30 
191.20 
191. 15 
191.00 
190.90 
190.83 
190.80 
190.77 
190.71 
190.68 
190.64 
190.62 
100.63 
190.62 
190.60 
190.63 
190.67 
190.66 


Oct. 


Nov. 


190.63 
190.60 
190.57 
190.54 
190.50 
190.50 
190.48 
190.53 
190.61 
190.72 
190.75 
190.80 
190.83 
190.87 
191.00 
101.02 
191.00 
191.91 
191.99 
192.43 
192.42 
192.40 
192.36 
192.20 
192.04 
191.88 
191.77 
191.63 
19L5^ 

aoi.45 

191.40 


Deo. 


191.40 
191. 38 
191.32 
191.35 
191. 86 
191. 32 
191.30 
191.27 
191.31 
191. 39! 
101. 46 
101.50 
191.52 
191. 57| 
191.53 
191.49 
191.47; 
191. 47| 
191.45 
101. 44! 
191.42 
191. 40 
191.38 
101.60 
191. 92 
191.80 
191.76 
191. 72 
191. 70 
191. 42 


191.30 

191. 2i 

191. 18 

191. 04 

100.92 

190.88 

190.84 

190.80 

190.77 

190.66 

190.60 

100.60 

190.67 

190.80 

191. 18 

191.43 

191.60 

191.82 

192.31 

192.73 

102.81 

192. 78 

192. 72 

192. 66; 

192. 57; 

192.51 

192.47 

192.38 

192.32 

192.20 

192.25 


Jan. 


Feb. 


192.22 
192.20 
192.11 
191. 97i 
191. 75 
191. 01 
191.50 
191.38 
191. 25 
198.30 
193.60 
193.50 
193. 70 
193.85 
103.90 
194.00 
194. 11 
194. 19 
194.26 
194.37 
194.66 
194.00 
195.20 
195.53 
195.83 
195. 75 
195.64 
195.50 
195.32 
196.20 
194.80 


194.63 
194.26 
194.00 
193. 75 
193.82 
194.53 

195.  fO 
196.50 
196.92 
196.90 

196.  75 
196.51 
196.24 
196.07 
195.40 
196.70 
195.40 
105.60 
196.25 
198.55 
199.38 
198.27 
197.30 
196.45 
195.40 
195.38 
195.37 
196.40 
195. 52 


Mar. 


195.00 

105.71 

195.83 

195.82 

196.02 

196.14 

106.74 

197.77 

197.91 

198.20 

197.83 

197. 51 

197.32 

197.20 

196.03 

196.70 

196.54 

196. 38! 

196.20 

100. 11 

196.08 

196.08 

196.18 

196.30 

196.51 

196.70 

196.31 

196.90 

197.07 

197.32] 

107.68 


Apr. 


May. 


198.04 

198. 70 

109.40 

201.55 

204.20 

206.30 

207.20 

207.16 

206.20 

206.161 

204.30 

203.60 

203.21 

202.91 

203.00 

203.60 

203.90 

204.20 

204.55 

205.00! 

206.06 

206.75 

207.01 

206.95 

205.81 

205.03 

204.45 

203.80 

208.40 

203.20 


June. 


203.20 
208.54 
203. 90; 
204.30 
205.70 
206.60 
207.65' 
208.55 
209. 45 
210.30 
211. 24! 
212.001 
212.96 
213.08 
214.80; 
215.40; 
215.65' 
215.85 
215. 74 
215. 38! 
215. 10, 
215.03 
214. 70 
214.42 
214. 13i 
214.06 
213. 07 
213.85 
213.49 
213. 76 
213.81 


213. 84 
213.82 
213.65 
213.43 
213. 21 
212.92 
212. 61 
212.30 
212.25 
212.00 
211.80 
211.57 
211. 35 
211. 15 
210.  91 
210. 70 
210.67 
210.50 
210. 21 
209.80 
209.65 
200.42 
209.34 
209.33 
209.48 
200.53 
209. 60 
200.87 
210.29 
210.61 


Standard  low  water  at  St.  Lonin  170.19  feet. 
Zero  of  St.  Louis  gauge  166.19  feet. 


Record  of  gauge  at  Grays  Point,  Mo,,  for  fiscal  year  ending  June  SO,  189B, 
[Helgbt  of  water  above  a  plane  200  feet  below  St.  Louis  City  directrix.] 


Day. 

July. 

Aug. 

'  Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Juno. 

1.... 

107.11 

102.26 

99.51 

93.61 

93.71 

93.76 

94.26 

96.66 

103. 16 

104.01 

112. 51 

120.71 

2.... 

107.56 

102.86 

98.96 

93.46 

93.61 

93.21 

94.61 

95.91 

103.16 

ia5. 36 

111.66 

120.56 

3.... 

108.76 

103.46 

98.51 

93.26 

93.51 

92.76 

94.66 

96.81 

108.66 

106.06 

110. 71 

120.51 

4.... 

109.56 

103.26 

97.91 

93.06 

93.46 

92.51 

95.31 

97.31 

102.36 

106.36 

109.86 

120.66 

5.... 

110. 41 

102.56 

97.61 

92.96 

93.41 

92.41 

95.66 

97.06 

101.06 

110.66 

108.91 

120.96 

6.... 

110.56 

101.96 

97.16 

92.86 

93.36 

92.26 

96.76 

97.81 

101.96 

112.71 

109.06 

121.36 

7.... 

110.26 

101.56 

96.76 

92.86 

93.36 

92.31 

96.76 

98.71 

102.11 

114. 81 

100.66 

121. 51 

8.... 

100.36 

101.86 

96.51 

92.86 

93.36 

92.51 

96.06 

100.81 

101.96 

116.01 

111.66 

121. 51 

0.... 

108.26 

101.86 

96.31 

92.86 

93.46 

92.71 

94.71 

102.36 

102.26 

116.61 

113.46 

121. 31 

10. . . . 

107.46 

101.36 

96.06 

92. 86 

93.66 

92.86 

93:71 

103.51 

103.36 

116.61 

114.26 

121.  06 

11.... 

107.26 

101. 21 

95.86 

92.96 

93.66 

92.76 

93.71 

103.86 

105.86 

115. 91 

115. 16 

120  66 

12. . . . 

107.56 

100.71 

95.71 

93.11 

93.66 

92.51 

93.61 

103. 76 

106.46 

115.06 

115.66 

120.16 

13.... 

107.71 

100.61 

95.56 

93.41 

93.66 

92.31 

91.81 

103.36 

106.16 

113.66 

116.86 

119.66 

14.... 

107.46 

100.61 

95.41 

93.81 

93.56 

92.36 

90.56 

102.81 

105.46 

112.56 

118.46 

119.06 

1.5.... 

106.56 

100.21 

96.26 

94.51 

93.51 

92.46 

90.36 

102.06 

104.76 

111.81 

120. 26 

118.  51 

16.... 

105.86 

99.66 

95.16 

94.71 

93.66 

92.61 

90.86 

101.36 

104.01 

111.61 

121.06 

117.86 

17... 

105. 51 

99.61 

95.01 

94.96 

93.76 

92.71 

91.41 

101.06 

103.86 

111.  51 

121.71 

117. 16 

18.... 

105. 31 

100.26 

94.86 

95.06 

93.76 

92.96 

92.51 

100.96 

102.81 

111.  51 

122.31 

116.  56 

19.... 

105. 16 

100.76 

94.76 

95.11 

93.76 

93.11 

92.06 

100.56 

102.26 

111.66 

122.76 

116. 01 

20. . . . 

104.86 

101. 91 

94.66 

95.11 

93.81 

93.36 

92.81 

100.46 

101. 91 

112. 76 

128.16 

115. 16 

21.... 

104.21 

103.11 

94.56 

95.01 

94.01 

93.56 

93.51 

101.06 

101.66 

114.31 

128.41 

114. 51 

22.... 

103.76 

105.46 

94.41 

94.86 

94.16 

93.66 

94.36 

105.66 

101.36 

115.86 

123.51 

113.86 

23.... 

103.41 

107.26 

94.36 

94.76 

94.61 

93.81 

94.76 

105.96 

101.36 

116. 11 

123. 36 

113.06 

24.... 

102.86 

106.91 

94.26 

94.56 

95.06 

94.06 

95.21 

105.16 

101.26 

116.36 

123.16 

112.36 

25.... 

102.66 

105.66 

94.16 

94.51 

94.76 

94.21 

9.5. 31 

104.06 

101.71 

116.26 

122.86 

112.11 

26.... 

102.51 

103.76 

94.11 

94.46 

94.81 

94.36 

95.41 

103.06 

102. 16 

115.86 

122.76 

112. 36 

27.... 

102. 51 

104.06 

94.01 

94.31 

95.01 

94.51 

95.46 

102.46 

102.36 

115. 36 

122. 51 

112. 71 

28. . . . 

102.78 

103.26 

93.91 

94.21 

94.91 

95.66 

95.66 

102.50 

102.51 

114. 91 

122.06 

112.86 

29. . . . 

102.91 

102.16 

93.76 

94.11 

94.26 

94.61 

95. 76 

103. 16 

102.41 

114. 16 

121.66 

113.06 

30. . . . 

102. 76 

101.06 

93.71 

94.01 

93.86 

94.31 

98.26 

102.41 

113. 31 

121.06 

113.36 

81.... 

102.16 

100.21 

93.91 



94.16 

97.76 

102.81 

120.76 

Standard  low  water  at  St.  Louis,  170.19  feet. 
Zero  of  St.  Louis  gauge,  166.10  feet. 
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D^pih  of  water  in  feel  upon  thm 


««3 

•*i  O 

►  ►  • 

Data. 

(Soo 

«    •-' 

S-H^i 

«e«CC 

OQ 

1891 

July     2 

17.80 

8 

16.70 

8 

16.70 

11 

16.50 

11 

16.50 

15 

14.40 

17 

13.50 

19 

12.90 

19 

12.90 

20 

12.20 

21 

11.80 

22 

11.30 

23 

10.80 

25 

10.50 

26 

10.60 

29 

10.40 

29 

10.40 

30 

10.00 

Aug.    2 

11.00 

4 

10.20 

15 

7.00 

17 

7.70 

18 

8.50 

19 

9.40 

26 

11.80 

29 

6.20 

31 

6.50 

Sept.    1 

6.10 

3 

4.70 

4 

4.70 

5 

4.30 

7 

3.70 

9 

3.20 

16 

2.10 

16 

2.10 

17 

1.90 

23 

1.30 

26 

1.00 

28 

.80 

Oct      1 

.50 

4 

.10 

5 

.00 

8 

.00 

12 

.80 

17 

2.30 

19 

2.20 

21 

1.90 

26 

1.30 

Not      5 

.40 

9 

.50 

19 

.90 

19 

.90 

25 

1.60 

27 

1.20 

30 

.10 

Dec.  26 

1.60 

1892 

Jan.   16 

Frozen 

Fob.     3 

3.20 

14 

8.80 

25 

9.40 

26 

8.80 

Mar.    2 

10.00 

8 

10.00 

17 

10.50 

28 

9.90 

Nftme  of  tiaiiTn^r  furnishing  re- 
port. 


Gen.  Gillniore 

City  of  Hickman... 

S.  H.H.Clark 

John  Gilmore 

Gen.  Gillmore 

City  of  St.Loai»  ... 

Gen.  Gillmore 

John  Gilmore 

City  of  Providence. 
Gen.  Gillmore 


Arkansas  City 

City  of  New  Orleans 

H.M.Hoxie 

Oakland 

Belle  Memphis 

City  of  Monroe 

City  of  Hickman 

S.H.H.  Clark 

City  of  Providence 

Arkansas  City 

Snag  boat  J.  >( .  Macomb . 

..TI?do 

do 

Grcn.  Gillmv® 

do 

My  Choice 

Gen.  Gillmore 

Arkansas  City 

City  of  Hickman 

Gen.  Gillmore 

Belle  Memphis 

Gen.  Gillmore 

City  of  New  Orleans 

J.  P.  Jackson 

City  of  St.  Louis 

Gen.  GiUmore 

do 


City  of  Cairo.--. 
Gen.  Gillmore... 

do 

Citv  of  Monroe.. 

Nellie  Spier 

Gen.  Gillmore... 

do 

City  of  Sheffield. 
Gen.  Gillmore... 
Ferd.  Herold  — 
Gen.  Gillmore... 
do 


do 

City  of  Sheffield. 
Gen.  Gillmore... 
Ferd.  Herold  - . . . 
Gen.  Gillmore. .. 
City  of  Cairo.... 
Cherokee 


do 

Crystal  City 

City  of  Monroe 

City  of  Now  Orleans 

City  of  Monroe 

City  of  Cairo 

Gen.  (jillmore 

do 

do 


o 


Down. 
...do.. 
...do  .. 
.-.do.. 
...do  .. 
...do.. 

..do.. 
...do.. 
...do.. 
. .  .do  . . 
...do  .. 
. .  .do  . . 
...do.. 
...do  .. 
...do.. 
...do.. 
...do.. 
...do  .. 
...do.. 
...do.. 
...do.. 
...do. 
...do.. 
...do  -. 
...do  .. 
...do.. 
...do  .. 
...do .. 
...do.. 
...do  . . 
...do  .. 
...do  .. 
...do  .. 
...do.. 
. . . do  . . 
...do  -. 
...do  .. 
...do  .. 
...do  .. 
. .  .do  .. 
...do.. 
...do  .. 
...do  .. 
...do  .. 
..  .do  .. 
...do  .. 
...do  .. 
...do  . . 
. .  .do  .. 
...do  .. 
...do.. 
...do  .. 
...do.. 
...do  .. 
...do. 
...do.. 


do. 
.do  . 
.do  . 
do. 
do  . 
.do. 
.do  . 
.do  . 
.do  . 


I 

a 

1 


22» 


18 
18 


18 


16* 
15 


16* 
12 


18 


15 


u 


13* 


12 

ioi 


o 
53 

o 

» 

a 


13* 


ss 

3 

a 


221 


I 

a 


H 


12 
12 
18 
12 
15 
15 
10* 


15 


16J.... 


15 


161,  re 

16l<  16 


16* 


9*   13* 


9i 

12 
9 
8 


8 
8 
7 
9 

6* 

8 


7 
7 


12 

7* 


9 


12 
9 


6* 


7 
7 


7 
6 

8*     H 
9 

8* 

7i 
8 
9 
9 


9 


»* 


9 


18 
15 
16 


4* 


10*'  12 
13*i.... 
15,.... 
13*  ... . 

12  I.... 
12 

9 
12 
12 

9 


12 

7 


6 

6*1 


12 
10* 


10* 


«... 

^rv  ■  •  •  • 


4 
4* 


6 


H 

5*,. 
^* 


6* 


5* 
7* 


15 
18 


18 
12 


10* 
10* 


a 

Ik 

to 

u 

0 

.a 

Pi 

"3 
as 


^ 

a 


19* 


15 


18 


12 
10* 


xSt 


12 


10* 


8 

7*- 


? 

8 


8*, 


6 


5 


9 


13* 


16* 

10* 
9 


8 

5 
9 


16* 
13* 


9 
9 

7* 


? 


18 

16* 
18 


194 

18  .  18 
15  !  10| 
15 


15 
16* 


12 


12 


12 


H 


? 


84!.... 
6 

..-■•1    5* 
10*'.... 

..-I    5* 
8 


8 


7* 


9 
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Hi/r^  "beiMsten,  St  Louis  and  Cairo. 
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1 
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1 

1 
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1 
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to 

a 
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1 

• 

& 
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Fort  Chartres  Land- 
ing. 

'0 
0 

1 

>A 

• 

6 

e 

i 

h) 

OB 

.9 
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h) 

OB 

1 
1 

• 

> 

Si 
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a 
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A 

1 

19J 

12 

18 

164 

15 
12 
12 

» 

"is" 

18 
164 

>  •  ■  ■ 

15 

Ifii 
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164 

164 

18 

13* 

15 

18 

134 

12 

15 

m 

lel 

13i 
12 

12 

1341  15 

13i 

9 

134 

12 

•  •  • 

IGi 

15 

• 

12 
8 
7 

15 

■  ■  •  • 

134 

12 

134 

134 

la*' 

9 

•  •  ■  ■  > 

15 

12 

9 

134 
12 

12 

15 
15 

12 

lOi 

12 

12 

15 

134 

9 

134 

V  .  .  .  . 

. 

15 

12 

12 

13* 

84 
15 

12 

12 

9 

9 

94 

104 

9 
12 

9 

12 

■  ••••■■■a*. 

94 

15 

15 

12 

104 

lOi 

lOJ 

8 

9 

10^ 

12 

■ 

•  •  -  • 

18 
9 

104 

1 

12 

8 

»4 

104 

12 

"si 

12 
lOi 

8 

8 

8 

1' 

6 

1 

m 

8* 

i«4 

^ 

»4' 

74, 

7 
7 

7 

9 

»! 

9^ 

4 

8 

9 

64 

9 
9 

"9 

7 

5i 

64 

n 

8 

8 
6 

64 

5 

' 

n 

6 
6 

6 

a  ■  «  • 

6 

■"5J 

6i 

7 

6 

8i 

' 

•  • « •  ■ 

7 
7 

74 
6 

7 
7 

8 



:::::: 

7 

^ 

Oh 

84 
8 

54 

5 

»t 

"a" 

7 

»4 

it 

"a 

5 

6 

6 
54 

5 
6 

5 

6 
5 

•  ■  •  • 

•  •  •  • 

4A 

8» 

74 

I' 

6h 

5 

^3  "  •  -  • 
41 

5i 

04 

6 
84 

"a 

'a 

5 

9 
9 
9 

6 
6 

8 

0 

^' 

6 

e* 

*  "  •  •  " 

64 

«i 

54 

«4 

7 

64 

5 

7 

94 

SI 

'I 

64 

"o' 

6 
6 

54 

44 

>  a  •  •  ■ 

44 

... 

e 

54 

5 

44 

54 

- .  • . . 

9 

9 

9 

*  ■ 

9 

64 

9 
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9 
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54 

54 

7 
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8 

f 

44 

8 

(( 

9 
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94 
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»4 

Ml 

. 

ENa  92- 


-109 


1730      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

Depth  of  water  in  feet  upon  the  hart 


Data. 


1891. 

July    2 

8 

8 

11 

11 

15 

17 

19 

19 

20 

21 

22 

23 

25 

26 

29 

29 

30 

Aug.    2 

4 

15 

17 

18 

19 

26 

29 

31 

Sept.    1 

8 

4 

6 

7 

9 

16 

16 

17 

23 

26 

28 

1 

4 

6 

8 

12 

17 

19 

21 

26 

Nov.    5 

9 

19 

39 

25 

27 

30 

Doc.   26 

1892. 

tTan.    16 

Fob.     3 

14 

25 

26 

liar.    2 

8 

17 

28 


Oct 


S) 


3  U  ai 

-dec 

CO 


Name  of  Bteamer  forDishing 
report. 


Feet. 

17.80 

16.  7o; 

16. 70 

16.50 

16. 50 

14.40 

13.50 

12.90 

12.00 

12.20 

11.80 

1L30 

10.80 

10.50 

10.60 

10.40 

10.40 

10.00 

11.001 

10.20 

7.00 

7.70 

8.50 

9.40 

11.80 

8.20 

6.50 

6.10 

4.70 

4.70 

4.30 

3.70 

3.20 

2.10 

2.10 

1.90 

1.30 

1.00 

.80 

.50 

.10 


.80 

2.30 

2.20 

1.901 

1.301 

.40 

.50l 

.90, 

.90 

1.60! 

1.20, 

.10 

1.60 


Frozon do 

3.20   Crystal  City. 

8,80   Cifvof  Monroe. 

9. 40   City  of  New  Orleans 

8. 80]  City  of  Monrtjo 

10.00   City  of  Cairo 

10. 00  Gen.  Gillmoro 

10.601 do 

9. 90 do 


Gen. Gillmore  ... 
Cilv  of  Hickman 
S.fi.  H.Clark... 
John  Gilmore — 

Gen.  Gillmore * 

City  of  St  Louis 

Gen.  Gillmore 

John  Gilmore 

City  of  Providence 

Gen.  Gillmore 

A  rkansaa  City 

City  of  New  Orleans  .  - . 

H.  i/[.  Hoxie 

Oakland 

Belle  Memphis 

City  of  Monroe 

City  of  Hickman 

S.rt.  H.Clark 

City  of  Providence 

A  rkanaas  City 

Snag  boat  J.  N.  Macomb 

do 

do 

Gen.  Gillmore 

do 

My  Choice 

Gen.  Gillmore 

ArkansaA  City 

City  of  Hickman 

Gen.  Gillmore 

Be)le  Memphis 

Gen.  Gillmore 

City  of  New  Orleans  ... 

J .  P.  Jackson 

City  of  St.  Louis 

Gen.  Gillmore 

do 
City  of  Cairo 
Gen.  Gillmore 

do 
City  of  Mcniroe 
Neflie  Spier 
Gen.  Gillmore 

do 
City  of  Sheffield 
Gen.  Gillmore  .. 
Ford.Herold  ... 
Gen. Gillmore  .. 

do 

do 

City  of  Sheffield 
Gen.  Gillmore  . . 
Ferd.Herold  ... 
Gen.  Gillmore  .. 
City  of  Cairo... 
Cherokee 


a 
o 

s 

p 


Down. 
...do.. 
...do.. 

..do.. 

..do.. 
...do.. 

..do.. 

..do.. 
...do.. 

..do.. 
...do.. 

..do.. 
. .  .do  .. 

..do.. 

..do  .. 
...do  .. 
...do.. 
...do.. 

..do  .. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
. .  .do  .. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do  .. 
...do  .. 
...do  .. 
...do  .. 
...do.. 
...do  .. 
.  .do  . . 
...do.. 
...do.. 
...do  .. 
...do  .. 
...do.. 
...do.. 
...do  .. 

..do.. 
...do., 
...do  .. 
...do.. 
...do.. 
...do.. 
...do.. 
...do  .. 
...do.. 
...do  ., 
...do.. 


.do 

do 

do 

do 

.do 

do 

.do 

.do 

.do 


0 

S 

a 


* 

o 
PQ 


15 
15 


12 


12 
12 


« 

m 
§ 
1^ 


18 
16J 

10* 


10* 
15 


15  <  15 


9 


10* 


lOi 
12 

9* 
12 

m 

I0| 

9 

13i 


13i 
12 
9i 


GO 


15! 
13^. 
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13^'  12 
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9 

13* 
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10^ 
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«4 


6 

4* 


9 
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?» 


6 
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6 


6 
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5 


6 
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9 

8 


8 

7 
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5 


12 


6 
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13i 


0* 
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4* 
9 
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84 
12 

0» 


15 
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7 


8 
"»* 


4* 
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5 


9 


15 
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12 


a 

•c 

Pi 
OQ 
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8 
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r     ^ 
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-a 


164; 


15 
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»* 


5* 


54 


t' 


104.... 
12 
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12 
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5 
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12 


9 
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8* 


104'.... 
94 

....  134 


13* 


16* 


15 

13*1 
15 

13* 

i 


94   15 
104... 


12 


104  1.^ 


134 


134 
74     64 


134 
12 

134 


8 


8 


54 


9       7 


•* 


6 
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44.-. 


5* 


5i 
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between  St,  LouU  and  Cairo — Continued. 
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1 
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1                       Bend. 
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1 
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to 
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M  ■ 
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• 

•s 

P>4 
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1 

.9 
'd 

•* 

• 

.9 

• 

1 

0 

• 

•s 

Z 
0 
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15 

15 

134 

104 

12 

18 

164 

15 

12 

15 

• 

164 

12 

164 

134 

134 

104 

134 

•  • "  • 

1 

164 

104 

104 

12 

12 
15 

104 
12 

""1"" 

1 

13i 

134.... 

1«* 
12 

12 
15 

15 

12 

94 

'"84 
9 
104 

104 

104.... 

or 
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134 

12 



15 
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12 

"a 
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12 

12 

S' 

12 

15 
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0 
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9 
9 
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12 

• 

H 

12 

15 
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9 
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9 

9 

9 
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5 

I' 

5 

7 
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5 

54 

5 

6 

H 

5 
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5 

7 

5 

8 

54 

7 

6 

8 

8 

9 

5J 

6 

7 

74 

9 

5 

74 

7 

104 

^ 

74 

104 



■Ji 

54 



.... 

5i 

5 

54 

6 

64 

74 

6 

9 

9 

6 

0 

64 

5 

74 

54 

* 

4 

64 

6 

6 

•  •  .  .. 
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■ 
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13* 
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12 
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COMMERCIAL  STATISTICS. 


SeoeipU  %nd  shipments  at  St,  Louis,  Mo,,  during  the  years  1889, 1890, 1891. 


Articles. 


Barbed  wire  and  ores  and  metals  (pig  and 
mannfactnred) 

Cement 

Coal  and  coke 

Cotton  (and  productn) , 

Groceries  and  dairy  pro<lurt« 

Hay,  seeds,  and  grahi  (including  tlonr,  meals, 
etc.) , 

Jute 


Live  stock  and  products. . 

Lumber 

Merchandise  and  sundries 

Vegetables 

"White  lead,  oils,  etc 

Wines  and  liquors 

Wool 


Total 


Beceipta. 


18S9. 


Ttmt. 

31,663 
6,876 

88,a45 
4,663 
8,815 

96,265 

3,473 

12. 805 

127,695 

281, 579 

7,986 

756 

102 

162 


1890. 


T<m9. 
21,782 
15,892 
81,565 
4,230 
8,262 

92,914 

235 

17,347 

132, 940 

284, 589 

3,530 

204 

60 

180 


671,685  663,730 


1891. 


Tona. 
13, 741 
18,621 
55,980 
2,946 
7,604 

96, 526 


Shipments. 


1889. 


Ton*. 
5,885 


1,701 

200 

8,047 

538,329 


15, 217 

142.090 

234;  817 

4,110 

63 

121 

304 


592,140 


15,429 

6,470 

131,546 

2,612 

1,799 

647 

35 


712, 700 


1890. 


Tons. 
3,945 


^SSX 


734 
527 

7,428 


148 
38 


440,728  .  377. 41< 


18,379 

8.526 

U7,806 

1,739 

1,379 


1 


15.1«S 

6,345 

^»2 

1,43S 

1^555 

5i0 

18 


601,682 


512,690 


Transfeired  by  ferries  across  the  river  at  St.  Louis, 


Tma. 


1889 2, 717. 760 

1890 3,052,ieS 

1891 8,268,753 

Shipments  down  the  river  from  landings  hetireen  St,  Louis  and  Cairo  during  the  years 

1889,  1890,  1891, 
Grain,  including  flour,  meals,  etc. :  Tons. 

1889 29,309 

1890 34.297 

1891 20.353 

RECAPITULATION. 


1889. 


1890. 


1891. 


Beceipts  and  shipments  at  St.  Louis 

Transferred  by  ferries  at  St.  Louis 

Shipped  from  landings  betMoen  St.  Louis  and  Cairo 

Total 


Tont. 
1.384.385 
2, 717, 760 
29,209 


Tons. 
1,265,593 
3,052,166 
34,267 


Tcm9. 
1,105.070 
3,268,753 
20,353 


4, 131, 354 


4, 352, 025 


4,394,17ft 


KoTB.— Increase  of  42,151  tons  for  year  1891  over  year  1890. 


List  of  steam-power  boats  that  arrived  at  St  Louis  during  (he  year  1891m. 


!Name. 


Altea  

Alert 

Alice  Brown 

A.  L.  Mason 

Annie  Bernor 

Antelope 

Archie  Parker 

Arkansas  City 

A.  S.  WilhH 

A.  W.  VanSant 

BaldEngle 

Belle  Memphis  .^.^.1.^.. i-^f- • 

*  JJ^ot  known. 


Feet 

58 
116 
193 
252 
(*) 

70.6 
273.7 
153.1 

(*) 
202.3 

267 


Breadth. 


Feet. 
10 
19 
84 
52.6 

(•) 

(*) 
15 
44.7 
26.5 

(*) 
80 

42.7 


Fe«t. 
1.8 
3 

4 
6 

6.2 
7.8 
8.6 

(*) 
6.4 

7.6 


Groas 
ionnago. 


8.75 

100.00 

55LS6 
1,130.34 

(•) 

(*) 
45.16 
1,236.99 

130.99 

(*) 
454.71 

1,322.89 
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List  of  steam-paioer  hoatSj  etc, — Continued. 


Kame. 


Benton 

Borealia  Rex 

Oalhoun 

•Gbarlotte  Boeckeler 

-Cherokee 

■City  of  Alma 

•City  of  Cairo 

C  i  ty  of  Florence 

■City  of  Hickman 

City  of  Mod  roe 

City  of  New  Orleans 

City  of  Paducah 

City  of  Providence 

City  of  Savauuah 

City  of  Sheffield 

City  of  St.  Louis 

City  of  Yioksbure 

C.  R.  Suter 

Crystal  City 

Des  Arc 

D.H.Pike 

I>irk  Clyde 

l><)lphiu 

Dolphin  No-  2 

Dora 

£affle 

Edith 

£mma ^... 

B.M.Norton 

Ferd.  Herold 

FntoreCity 

OemCity 

(General  Barnard 

General  Gillmore 

'George  Lysle 

Grana  Republic 

Harry  Reid 

Helena 

Helene  Sohnlenberg 

Henry  Lonrey 

Herbert 

H.  F.Frisbie 

H.G.Wright 

-Hiawatha 

H.  M.Hoxie 

H.  M.  Townsend  ..^. 

Ida  Morse * 

Idlewild 

Imperial , 

Iron  Age 

Iron  Duke 

Ironsides 

Jack  Frost 

Jas.  B.  McPherson 

Jay  Gould 

Jennie  Campbell 

J  ennie  Gilchrist 

Jessie  B '. 

Joe  Long 

Joe  Peters 

John  Barrett 

John  Bertram 

John  Giimore 

John  L.  Ferenson 

John  M.  Abbott 

JohnN.  Macomb 

Joliet 

Josephine 

Josie 

J .  P .  Jackson 

Julia 

Kit  Carson 

Lady  Byron 

Lib  Die  Conger 

Lily 

Little  Eagle  No.  2 

Lizzie  Gardner 

Lonis  Houck 

Mary  M.  Michael 

Mary  Morton 

*  Not  known 


Length. 

Breadth. 

.Depth. 

Feet. 

Fest. 

* 

Feet. 

197 

23 

5 

121. 5 

22 

4.6 

230 

36 

6.4 

140 

29.4 

4.1 

216.4 

33.9 

6.4 

110 

20 

4 

271.2 

44 

7,8 

160 

32 

6.3 

285 

44.6 

9.5 

275 

45 

8 

290 

48 

8.5 

190 

34 

6.5 

273.1 

44.6 

7.8 

186 

31.2 

6.3 

183 

35 

5.6 

300 

49 

8.8 

273.7 

44.6 

8.2 

189.6 

52 

7 

ZH 

42.2 

7 

95 

18 

8 

199.6 

33.5 

6.6 

95.8 

17.4 

3.9 

135.8 

22.8 

4.8 

150 

30 

4.5 

199.5 

25.2 

4.3 

155. 6 

24.8 

4.2 

101 

24 

3.1 

55 

13 

3 

174 

30 

6 

244.6 

34 

7.2 

187.4 

36 

6.1 

263 

29.8 

6.6 

215 

37 

6 

140 

28 

4 

174 

83 

6 

260 

50 

8.5 

85 

18 

8.5 

194 

33 

4.5 

130.3 

25.4 

8.7 

209.6 

35.2 

5.3 

134 

27 

3 

169.4 

32.2 

5.8 

190 

62 

8 

140.5 

30 

5.6 

213.2 

34.8 

6.6 

116.7 

18 

3.1 

51.6 

10.8 

3.2 

207.6 

35.6 

6.7 

89.3 

19 

4.8 

176 

38 

6.6 

177 

32.6 

6 

154 

30 

6.4 

165 

30 

6.4 

(*) 

(*) 

(•) 

180.8 

30.4 

6 

144 

26 

4 

100.5 

18.5 

8.8 

121 

21.6 

4.3 

120 

22 

4.4 

177.2 

84.4 

4.8 

124.8 

81 

6.6 

180 

34 

5 

183 

34 

6 

111.6 

25.6 

8.6 

92 

20 

3.6 

176.9 

62 

7 

97 

17.4 

7.1 

155.2 

28.8 

4.8 

143 

28 

6 

161 

29.6 

5.6 

107 

22 

3.6 

138.6 

29.2 

4 

(*) 

<*>    . 

(*) 

168 

29.6 

4.6 

178 

28 

4.8' 

130.7 

19.2 

3.9 

124. 5 

21 

3.6 

210 

37 

6 

143.8 

26.3 

4.4 

210 

82.6 

8 

Gross 
tonnage. 


394.08 

163. 16 

631.74 

143. 48 

631.20 

96.07 

1, 266. 12 

358.31 

1,  555. 17 

1, 038. 26 

1,586.28 

318. 91 

1, 303. 81 

335.55 

329. 74 

1, 614. 02 

1, 356. 52 

(*) 
828.28 

40.88 
465.76 

76.84 
156.16 
186.03 
392.23 

231. 30 
69.59 
17.68 

649.53 
900.68 
689.30 
680.56 
600.00 
125.00 
426.  74 
1, 985.  92 
58.94 

352. 31 
107. 95 
646.79 
316.26 
270.45 

240.46 

622.30 

89.70 

10.93 

620.36 

68.08 

386.91 

421.26 

282.80 

350.77 

(*) 

446.25 

225.16 

74.48 

78.34 

130. 22 

625.90 

187.23 

390.49 

603.09 

79.81 

97.78 

(*) 

102.65 
240.77 
237.51 
257.74 
58.51 
237.09 

(*) 
324.09 

200.00 
82.65 
70.64 
913. 27 
234.34 
456. 9Q 
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List  of  ateam-power  boats,  etc. — Continaed. 


Kame. 

Length. 

Breadth. 

Depth. 

Groaa 
tonnage. 

• 

• 

Mandft 

Feet. 
•  106 

175 

137 

183 

145.4 

125 
98 

210 

205 

111.0 

114 

250 

140 

(*) 

92 
124 
125 
121 
128.5 
177 

76.5 

85 

100.5 
210 
221.3 
175 
224.5 
252 
300 
150 
168 

43.2 
238 
136.2 

Feet. 

20.0 
32.5 
24 
35 

27 

26 

17.6 

35 

43.8 

26 

20.5 

39.2 

25.7 

n 

19 

22 

23 

26.8 

25 

89 

15.9 

18 

13.4 

37.6 

35.5 

83.8 

33.8 

52.6 

36. 3 

28.5 

29 

11 

29 

26 

Feet. 
4.5 
6 

4.6 
6 
6 
4 

7.2 
6 
7 
4 
3 

5.8 
5 

4.2 

S.3 

8.4 

5.7 

7.2 

3.9 

6 

3 

6.2 

3.5 

5.5 

5  7 

6 

6.2 

4.8 

5.4 

2 

3.8 

4.9 

191  36 

iMiAHinfflppi 

S90.14 

Mumer 

M3.63 

Mv  Choice 

442.23 

NellieSpeer 

224.10 

New  Idea 

146.61 

Niacara 

99.41 

Ortkland 

C28L81 

Oliver  Bieme 

1,017.78 

Patrol 

121.  CS 

Philip  Sheckel 

lO&OO 

Plttoburgh 

7?2.17 

Polar  Waye 

15a  34 

Kambler 

2.60 

Kandall 

44.49 

R  A.  Speed 

210.13 

Reindeor 

219.16 

13a  03 

Robert  Dodd 

12SL61 

474.10 

Satellite 

53.55 

52.69 

Kcotia .% 

3L57 

711- C7 

Sidney 

617.88 

420.58 

Spread  Kaifle x      .... '. 

529.34 

1, 130.34 

St.  Paul 

883.53 

103.45 

Tom  ReesKo.  2 

327.03 

6.13 

"W1»H4*  "Kftfflft. . . '. .     .           ...                  

312.75 

174.ffi> 

*  Not  known. 


List  of  barges  and  scows  that  arrived  at  St,  Louis  during  the  year  1891, 


Name. 


Abbott,  If ofl.  7  and  8 

A  delaide 

A.  K.  Brookbauk 

Alaska 

Allegheny 

Anchor  Line  Ko.  1 

A  nchor  Line  Ko  .2 

Angel 

Annie 

Annie  Spies 

Annie  T , 

A.  P.  Shinkle 

Argent 

Argentine  No.  2 

Argentine  No.  3 , 

Bayou  Sara 

Itoy  Blue - 

Buckeye 

Cape  Girardeau  Transportation  ('o.  (18  in  all) , 

Centennial 

Chester , 

('hicago  Belle 

CommBrce 

Commonwealth 

(continental 

Delia 

Dickey 

Dolomite 

Dove 

Eagle  Sand  Company  No.  4 

£mma  Wilson 

£  nteri>rise  Bath 

£.  Robinson 

Faude 

*  Not  known. 


Feet. 

n 

154.4 

(*) 

(*) 

(*) 

167.5 

107.5 

130.6 

(*) 
(*) 
(*) 
(•) 
(*) 
(•) 
(•) 
2001 

(*) 
(*) 
(•) 
186.4 

(*) 
(*) 
(*) 
(*) 
(*) 
(*) 
154.4 

(*) 
(*) 
(*) 
(*) 
(*) 
153.4 


Breadth. 

Deptti. 

Feet. 

Feet. 

(*)    ' 
28 

7 

(*) 

(•) 

(*) 

(*) 

(*) 

(*) 

32.6 

7.6 

32.8 

7.6 

(*) 

(*) 

19.3 

5.6 

(*) 

(*) 

(*) 

(*) 

(•) 

(•) 

(*) 

(*) 

(*) 

(•) 

n 

(•) 

(*) 

(•) 

28.8 

8 

(•) 

(') 

(*) 

(*) 

(*) 

(*) 

34.6 

71 

1*) 

r) 

(*) 

(•) 

(•) 

V 

(*) 

(*) 

(•) 

(*) 

(•) 

(*) 

26.8 

6 

(*) 

n 

(*) 

(•) 

(*) 

« 

(*) 

(*) 

(•) 

27.9 

6 

Gran 
Unuoage. 


(*) 

196.24 

733,47 

(•) 

908.61 
634.82 
692.19 

(*) 
10L64 

(•) 
(•) 
(•) 
(*) 
58.97 

(*) 
(•) 

414.69 
48.55 

(•) 

r) 

886.09 

(*) 
(*) 
(•) 
(*) 
13.29 

(*) 

172.49 

685.84 

(•) 

(*) 

%\ 

18L0S 
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List  of  barges  and  scows,  etc, — Continued. 


Name. 


Breadth. 


Garry 

G«ogebie 

GUchriat,  Noa.  1  to3 

Grafton 

Grand  Tower,  No  2 

Griffith  and  Adams,  Xoa.  13, 16, 17, 18 

Helena 

fionieatead 

niinola 

Irondale 

Ironaidea  No.  4 

Jai 


lap  — 
r.  Barrc 


J.  Barrett  &  Sona  (6  in  all) 

Jennie  Flowerree 

Jeasie 


Joaie 

Joaie 1. 

Joaie  S 


Joy  Bros.  (15inaU). 

J.Walton 

Kennebec 

Kentocky 

KeokukNo.  1 

Leila 


Little  Dan. 
Lone  Star. 
Loniaa 


Lyle4:Co(3iu  all). 

Mack 

Magfio  Monka  . . . . . 

lianne  B 

MamieE 

Mandau 

MattNo.l 

McCkimiii^k  No.  8  . .. 

Metropolis 

MUton , 


M.Michael 

Miaao  ori  Sand  Company,  Noe.  3  and  4 . 
Mose 


NeUioPeck 

New  St.  Louia  Sand  Company,  No.  5. 

O'Neill  &  Co.  (3  in  all) 

Orient 


Ostrich... 
Pike  No.  2 
Pinafore . . 
P.King... 
Rachel 


Kachel 

Randall  No.l 

R.  A.  Speed,  Noe.  2  to  4. 

R.G.Ferrel 

Rover  No.  1 s 

Rover  No.  2 


Rover  No.  3. 
Rover  No.  4. 
Rath 


Sangamon  Eagle. 

Sitka 

Snow 


Sunny  Side , 

Swan , 

St.  James 

St.  Louis  and  Mississippi  River  Packet  Company,  Nos.  1  and  2. 
St.  Louis  and  Mississippi  Valley  Transiwrtation  Company- 
No.  20 


21. 
22. 
23. 
24. 
26. 
26. 
27. 
29. 
30. 
32. 
33. 
34. 


*  Not  known. 


Feet. 

(♦) 

(*) 

(*) 
.    (•) 

(♦) 

(*) 

186.4 

(*) 
228 

(*) 

(*) 

(♦) 

(*) 

200 

152.4 

152.4 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 

140.6 

154 

(*) 

(*) 

(*) 

(*) 

(*) 

212.4 

(*) 

(*) 

(*) 

(*) 

<*) 

<*) 

180.6 

146 

(•( 
152 

(*) 
(*) 
(*) 
(*) 
(*) 
17L6 

(*) 
(•) 
189.6 

(•) 
(*) 
(*) 
(*) 
165 

165 

137.8 

138.2 

179.2 

(*) 

(*) 

(•) 

(*) 

(*) 

152 

(*) 

(*) 
201.2 

200.6 

200.5 

200 

200.5 

2U1.4 

203.5 

200.5 

201 

225.6 

224.6 

227 

225.6 


Feet. 

(•) 
(*) 
(•) 
(♦) 
(*) 
(*) 
34.6 

(*) 
37 

(*) 

(*) 

(•) 

(*) 
28.8 
27.4 
27.6 

(•) 

(*) 

(*) 

(*) 

(*) 

(*) 
20.4 
27.9 

(*) 

(*) 

(*) 

(•) 

(*) 
28.3 

(*) 

n 
n 
(•) 
(*) 
(•) 

38.3 
24.2 

(*) 
26.4 

(•) 
(♦) 
(♦) 
(*) 
(*) 
27.2 

(*) 
(*) 
34.8 

(•) 
(*) 
<*) 
(*) 

28 

28 

28 

28.2 

34.7 

(*) 

(*) 

<*)    I 
(*) 

(*) 
27 

(•) 

(*) 
35.6 

36 

36 

36 

35.2 

35.6 

36 

35.6 

35.6 

34.8 

34.8 

35 

84.8 


C) 
(*) 
(*) 
(*) 

8 

5.4 

5.4 
(•) 
(*) 
(*) 
(*) 
(*) 
(*) 

3.5 

5 

(*) 
(*) 
(*) 
(*) 
(*) 

8 

(*) 

(*) 

(*) 

(*) 

(*) 

(•) 
7.2 
4.2 

(•) 
4.6 

(*) 
(•) 
(*) 
(*) 
(*) 
5.2 

(♦) 
(♦) 
6.4 

(*) 

(*) 

<•) 

(*) 
6 
6 

6.2 
5.2 
6.6 

(♦) 

(*) 

(*) 

(*) 

(*) 
5.4 

(*) 

n 

8 

7.8 

7.8 

8 

7.3 

7.2 

7.6 

7.4 

7.6 

8 

8.2 

8.8 

8 


Gross 
tonnage. 


133.74 

(*) 

(*) 

(*) 

(•) 

<*>  . 
862.16 

(*) 
1,220.91 
700.62 
629.46 

(*) 

(*) 

414.69 

188.72 

197.78 

(•) 

(*) 

(*) 

(*) 

(*) 

(*) 
88.58 

182. 02 
(*) 
(*) 
203.83 

(*) 
(•) 
443.52 

(*) 
204.61 

(*) 

(*) 

(*) 

(♦) 

898.91 

118.07 

(*) 
153.56 

(•) 

(*) 

(*) 
669.04 

<*>  ^ 
188.79 

21.63 

(•) 
639.50 

(*) 
(*) 
(*) 
(*) 
474.62 

215. 74 
158.22 
156.77 
759.66 

(*) 
(♦) 

194.81 

(*) 

(*) 
1,011.18 

1,002.40 

1  015. 91 

986.62 

1,018.84 

L020.60 

1,060.79 

1, 038. 47 

1,021.19 

1,126.85 

1,130.69 

1, 171. 99 

1,136.15 
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Name. 


St.  Lonis  and  Misaissippi  Valley  Transportation  Company— 
Continned. 

35 


3«.. 
37., 
88.. 
39.. 
40.. 
41.. 
42.. 
44.. 
45.. 
46.. 
47., 
48.. 
60.. 
62.. 
63.. 
67.. 
68.. 
60.. 
60.. 
61.. 
62.. 
64.. 
66.. 
66.. 
67.. 
70.. 
72.. 
76.. 
77.. 
78.. 
79.. 
80.. 
81.. 
82.. 
83.. 
84.. 
85.. 
86.. 
87.. 
88.. 
89.. 
90.. 

91. 

92. 

93. 

95. 

96. 

97. 

98. 

99. 
100. 
101. 
102. 
103. 
104. 
105. 
106. 


Length. 


TennesHoe,  and  Ohio,  and  Miasistilp pi  River  Packet  Company, 

No8.2to4 

Tom  Wella 

Transfer  No.  1 

Ukon 


V.  S.  Engineer  Department  (10  in  sll). 

Vidalia 

V.  W.  Floworree 

W.  H.  Brown's  Sons  (107  in  all) 

Whitney 

W.  J.  V.  B.,  No8.1and5 

William  Gordon 

Wood 

Yantio , 


4 
4 


Feet. 
225.6 
225.6 
227 
229 
230 
226 
226 
226 
225 
210 
224 
226 
226.8 
210 
228 
203 
225 
225 
225 
220, 
220. 
221.7 
220.8 
219.6 

226 

225 

226 

227 

226.6 

226.6 

226 

236 

227.7 

226.6 

226 

226 

226 

226. 

225. 

226 

226 

227.7 

216.7 

202.7 

216.8 

228 

228.4 

227.7 

225.6 

238.4 

226 

228.6 

225 

226 

225 

225 

227.8 

227.8 

(*) 
(*) 
(*) 
(*) 
(*) 
(*) 
200 

(*) 
(♦) 
(*) 
227.7 

(*) 
(*) 


.4 

6 


Breadth. 


Feet. 
34.8 
34.8 
85 
36.6 
36.7 
36.6 
86^4 
36.2 
36 
40.4 
36.4 
37 
86 
40 
36 
40.6 
36 
36.  3 
36.8 
32 
32 
34.6 
84.6 
34.7 
36.3 
86.8 
36 
36.6 
36.8 
36 
36.6 
36 
36.2 
86 
36 
36 
36 
36 
36 
36.6 
36.4 
36.4 
36 
35 
36 
87 
37 
37 
36.6 
36.4 
36.8 
36.6 
35 
35 
36 
36 
31.2 
81.  S 

(*) 
(*) 
(*) 
(*) 
(♦) 

<*>   « 
28.8 

(*) 
(*) 

<*>   - 
36.6 

(*) 
(*) 


Depth.  I 


Gross 
tonnagew 


FmL 
8 

8.2 
8.4 
-8.3 
&8 
8 

8.2 
8.2 
&2 
8.2 
8 
8 
8 

6.6 
8.2 
6* 
7.6 
7.6 
6.7 
7.7 
7.7 
7.6 
7.6 
7.4 
6.3 
6.2 
6.8 
6.6 
6.7 
6.6 
6.8 
6.8 
6.8 
6.6 
6.8 
6.6 
6.6 
6.7 
6.6 
6.6 
8.2 
8 

7.9 
7.6 
8 

8.2 
7.3 
7.2 
8.1 
8.8 
8.2 
9 

6.3 
6.3 
6.6 
6.6 
6 
6 

(•) 
(•) 

n 

(•) 
(*) 

8. 
(•) 
(*) 

<*>- 
6.6 

(*) 
(♦) 


1 129. 63 
1,166.34 
1, 193.  U 
1, 197. 31 
1.201.2» 
1,110.48 
1,211.7» 
1,192.U 
1,164.18 
1,2S7.81 
1. 181.  S8 
1,179.72 
1, 16L 10 
1,311.68 

1. 177. 15 
1,165.81 
1,248.54 
1,248.64 
1,107.38 
1,146.31 
l,164w02 
1, 121. 53 
1,096.62 
1, 096. 56 
1, 107. 39 
1,146.06 

1. 164. 16 
1, 171. 60 
1, 137. 10 
1.123.93 
1, 151. 06 
1, 163. 78 
1, 144. 12 
1,118.74 
1, 101.  U 
1.105.39 
1, 101. 63 
1, 102. 46 
1,127.97 
1,123.09 
1,202.23 
1, 174. 62 
1, 079. 81 

998.96 
1.154.49 
1.218.76 
1, 220. 91 
1,220.60 
1.18£.64 
1,287.12 

1. 141. 80 

1. 274. 81 
860.31 
880.31 

^  835.81 

•  835.31 

1,007.27 

1,012.53 

(*) 

(*) 
229.57 

(*) 
(*) 
(*) 
414.69 

(•) 
(*) 
(♦) 
1,262.01 

128.10 
(♦) 


*Not  known.. 
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X3. 

IMPROVEMENT  OF  HARBOR  AT  ST.  LOUIS,  MISSOURI, 

The  appropriation  for  this  work  was  made  in  the  river  and  harbor 
act  of  September  19. 1890,  and  in  submitting  the  project  for  its  expendi- 
ture it  was  recommended  that  the  money  be  expended  in  the  portion  of 
the  harbor  between  the  Merchants  and  Eads  bridges. 

The  approved  project  consisted  in  the  contraction  of  the  width  of  the 
river,  by  a  system  of  hurdles,  for  a  distance  of  13,000  feet,  to  an  aver- 
age width  of  about  2,000  feet,  in  order  to  remove  middle  bars  which 
interfered  with  navigation,  and  improve  the  ferry  landings  on  the  Illi- 
nois shore. 

Appropriations  for  the  improvement  of  St.  Louis  Harbor  had  been 
made  as  far  back  as  1836,  and  a  longitudinal  stone  dike  was  built  at 
that  time  near  the  head  of  the  present  works  by  Oapt.  It.  E.  Lee,  Corps 
of  Engineers.  Other  work  done  by  the  United  States  consisted  in  the 
building  of  stone  dikes  normal  to  the  current,  in  the  closing  of  Cahokia 
Chute,  and  the  revetment  and  protection  of  the  bank  in  Sawyer  Bend. 

The  present  project  contemplated  the  construction  of  twelve  hurdles, 
and  during  the  previous  fiscal  year  eleven  of  these,  varying  in  length 
from  326  to  2,075  feet,  were  constructed,  one  hurdle.  No.  5,  being 
omitted,  owing  to  the  fact  that  it  would  interfere  with  the  ferry  land- 
ing, and  the  outer  end  of  No.  8  was  left  incomplete  owing  to  the  great 
depth  of  water  found.  During  the  present  fiscal  year  the  work  has 
consisted  in  building  hurdle  No.  65  in  extending  No.  8  to  the  river 
line;  in  repairing  Nos.  6  and  7,  damaged  by  drift  during  the  higli  water 
of  July;  in  wattfing  Nos.  2  to  11,  and  in  sinking  drift  above  the  hur- 
dles, which  served  the  purpose  of  wattling. 

The  result  of  this  work  can  not  be  determined  until  the  approaching 
low-water  season.  Soundings  show  that  a  large  fill  has  taken  place 
along  the  line  of  the  hurdles,  and  it  is  expected  that  when  the  water 
falls  the  middle  bars  will  be  found  to  have  been  washed  away,  and  that 
the  ferry  landings  will  be  more  readily  approachable. 

The  amount  expended  up  to  June  30, 1891,  was  $109,303.77,  and  dur- 
ing the  fiscal  year  ending  June  30,  1892,  $41,226.44  were  expended. 
TMs  leaves  a  balance  of  $31,469.79,  which  wiU  be  used  in  repairing  any 
damage  to  hurdles  caused  by  ice  or  drift,  and  in  extending  the  hurdles 
farther  out  into  the  river,  should  it  be  found  necessary.  No  further 
appropriation  is  needed  for  this  work. 

The  material  used  in  the  work  was  purchased  by  contract  in  connec- 
tion with  that  for  improvement  of  Mississippi  River,  between  Ohio  and 
and  Illinois  rivers,  full  details  of  which  are  given  in  the  report  on  that 
work. 

The  five  model  barges  that  were  contracted  for  during  the  previous 
fiscal  year  were  delivered  and  paid  for. 

There  are  submitted  herewith  the  reports  of  Mr.  D.  M.  Currie,  assist- 
ant engineer,  and  Mr.  John  O.  Holman,  superintendent,  also  plate  4, 
by  reference  to  which  all  details  and  particulars  can  be  obtained. 

The  commercial  statistics  will  be  found  in  the  report  on  imiirovement 
of  Mississippi  River  between  Ohio  and  Illinois  rivers. 

The  only  appropriation  for  this  work  was: 

By  act  of  September  19, 1890 $182,000 
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Money  statement 

July  1, 1891,  balance  anezpended $72,696.23 

June  30,  18^,  amount  expended  daring  fiscal  year 41, 226. 44 

July  1, 1892,  balance  imexpended 31,469.79 

Julyl,  1892,  outstanding  liabiUties 230.04 

July  1, 1892,  balance  available , 31,239.75 


BXPORT  OF  MR.  D.   M.   CURRIE,  ASSISTANT  ENGINEER. 

8t.  Louis,  Mo.,  June  SO,  1892, 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  for  the  im- 
provement of  St.  Louis  Harbor  during  the  fiscal  year  ending  June  30, 1^^. 

This  work  was  in  continuation  of  that  of  the  preceding  year  and  comprised  the 
construction  of  hurdle  No.  5]  and  the  extension  of  No.  8,  repairs  of  No.  &  and  7,  and 
completing  the  obstruction  to  the  flow  of  water. to  the  stage  of  20  feet  above  extreme 
low  water,  by  wattling  and  sinking  drift  on  Nos.l  to  11,  inclusive.  On  No.  12  the 
obstruction  was  left,  as  at  the  close  of  the  preceding  year,  at  the  stage  of  12  feet  above 
the  same  plane. 

In  constructing  No.  5,  repairing  Nob.  6  and  7,  and  extending  No.  8, 1,685  linear  feet 
of  hurdle  was  built,  and  in  the  whole  work  816  piles  were  driven,  209  stringers  were 
placed,  98,725  square  feet  of  mattress  for  foundation  and  118,185  square  feet  for  sink- 
mg  drift  was  fabricated  and  sunk,  109,735  square  feet  of  hurdle  was  wattled,  and 
3,200  square  feet  of  bank  was  revetted. 

The  report  of  Mr.  John  O.  Holman,  superintendent,  transmitted  herewith,  con- 
tains further  details. 

Very  respectfully,  your  obedient  servant, 

D.   M.   OURRIE, 

Auistant  Engineer. 
Maj.  A.  M.  Miller, 

Cor]^9  of  Engineer 9,  U.  S.  A, 


report  of  MR.  JOHN  O.   HOLMAN,   SUPERINTENDENT.  .     ' 

St.  Louis,  Mo.,  Juwt  30, 189t. 

Major:  I  have  the  honor  to  submit  the  following  report  of  the  operations  for  im- 
proving the  harbor  at  St.  Louis,  Mo.,  for  the  fiscal  year  ending  June  30,  1892: 

The  work  performed  daring  the  year  comprised  the  construction  of  No.  5  hurdle, 
the  extension  of  No.  8  to  the  river  line,  the  repair  of  Nos.  6  and  7,  the  wattling  of 
Nos.  2  to  11,  and  the  sinking  of  drift. 

The  amount  of  work  done  on  each  hurdle  and  the  lengths  driven  on  Nos.  5  to  8 
are  given  in  the  following  table : 


Number. 

Length. 

Piles. 

Depth 
driven. 

String, 
ers. 

HattreAs. 

Revet- 
ment. 

WattliDg. 

Hardle. 

Drift. 

1 

Lin.  feet. 

Ko. 

Feet. 

Ko. 

8q.  feet. 

8q.  feet. 

2,000 

3,150 

7,500 

6,435 

23,400 

48,700 

27,000 

Sq.feet. 

8q.  feet 

2 

"3,266" 

1.650 

3 

2.640 

4 

5,930 

5 

880 
275 
100 
430 

403 

128 

61 

224 

6,797 

1,771 

897 

3,634 

Ill 
33 
15 
50 

67,200 

11,550 

6 

16,300 

7 

21,120 

8 

31,525 

22,420 

g 

10,200 

10 

13,975 

11 

3,950 

**••"•*• 

1 

Total 

1,685 

816 

13,090 

209 

98,725 

118, 185 

8,200 

109,735 
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In  constracting  No.  5  hnrdle,  fonr  rows  of  piles  were  driven  12  feet  apart,  with  the 
piles  in  each  row  spaced  8  feet  apart.  Stringers  were  placed  at  the  20-foot  stage,  3 
feet  below  the  tops  of  the  piles,  one  at  each  bent  of  8  feet  and  a  longitudinal  stringer 
on  the  npstream  row.  The  mattress  was  80  feet  in  width,  10  feet  above  and  about 
30  feet  below  the  piling,  with  its  shore  end  protected  by  3,200  square  feet  of  revet- 
ment. This  peculiar  form  was  used  with  a  view  of  allowing  the  Madison  Ferry  Com- 
pany the  use  of  the  hurdle  for  a  temporary  roadway  over  it,  but  the  large  bar  that 
formed  under  hurdle  No.  4  and  the  deep  water  found  outside  of  it  have  changed 
their  plans. 

Owinff  to  the  depth  of  water  No.  8  hurdle  was  not  completed  during  the  spring 
season,  but  the  fill  which  had  occurred  after  the  close  of  tne  work,  June  9,  allowed 
its  extension  to  the  river  line. 

Hurdles  Nos.  6  and  7  were  broken  at  the  river  ends  by  the  heavy  drift  during  the 
high  water  of  July,  aided  by  the  absence  of  No.  5.  On  No.  6,  200  feet  was  carried 
away  and  150  feet  of  the  drift  row  broken,  the  hurdle  row  below  remaining  in  good 
condition.  On  No.  7,  200  feet  of  the  drift  row  was  pushed  down  against  the  hurdle 
row.  These  hurdles  were  redriven  to  the  river  line,  using  the  old  hurdle  row  as  the 
new  line  for  the  drift  row.  • 

Wattling  was  placed  on  all  the  hurdles  except  Nos.  1  to  12,  and  drift  mattresses  on 
Nos.  1  to  7,  on  the  drift  which  accumulated  after  the  close  of  the  spring  season. 

No.  1  required  only  a  small  mattress  at  the  river  end,  the  drift  being  well  sanded 
in  the  full  length  of  the  hurdle  to  nearly  the  20-foot  stage.  Mosi  of  the  drift  on 
Nos.  2, 3^  and  4  was  sanded  in  requiring  only  small  mattresses  to  hold  the  loose  drift 
in  position.  The  drift  row  of  these  hurdles,  Nos.  2  to  4,  were  wattled  from  the  drift 
or  drift  mattress  to  the  20-foot  stage.  The  wattling  on  No.  5  was  placed  on  the  third 
row  to  the  20-foot  stage  except  250  feet  at  the  river  end,  where  it  was  raised  only  to 
the  12-foot  stage.  On  No.  6, 7,  and  8  the  wattling  was  placed  on  the  hurdle  row  to 
the  20-foot  stage,  but  only  to  the  12-foot  staffe  on  the  new  work  at  the  river  ends. 

In  the  spring  season  Nos.  9  to  12  were  wattled  to  the  12-foot  stage.  The  fill  under 
these  hnrales  allowed  the  wattling  of  Nos.  9  and  10  and  700  feet  at  the  shore  end  of 
No.  11  to  the  20-foot  stage. 

The  drift  mattresses  on  Nos.  5,  6,  and  7  were  much  larger  than  on  the  hurdles  above 
the  one  on  No.  6,  extending  the  full  length  of  the  hurdle. 

The  maximum  number  of  persons  employed  during  the  forty-nine  days  of  field 
work  was  164,  of  whom  10  were  subsisted. 

A  sketch  of  the  locality  accompanies  the  report  showing  the  location  of  the  work 
done.    The  soundings  and  bar  lines  show  a  large  fill  over  the  entire  work. 

The  stage  of  water  referred  to  in  the  report  and  sketch  is  the  stage  shown  by  the 
St.  Louis  gauge. 

Very  respectfully,  your  obedient  servant, 

John  O.  Holm  an. 

Superintendent, 

MiO*  ^'  ^'  Miller, 

Corps  of  Engineers,  U.  8,  A, 


X  4. 

IMPROVEMENT  OP  GASCONADE  RIVER,  MISSOURI. 

The  improvement  of  this  stream  has  consisted  in  the  removal  of  ob- 
structions to  navigation  in  the  shape  of  leaning  timber,  snags,  stumps, 
etc.,  and  the  construction  of  wing  dams  to  facilitate  the  passage  ox 
boats  over  the  shoals  during  low  stages  of  water. 

The  work  was  begun  in  1880,  and  has  been  continued  when  funds 
were  available  up  to  the  present  time. 

The  principal  work  of  the  year  consisted  in  raising  the  crest  of  dam 
at  Pryors  Mill.  This  work  was  commenced  on  July  1  and  completed 
September  5.  .  Eleven  cribs,  16  feet  longby  11  feet  wide  and  of  an  average 
height  of  2  feet,  were  constructed  and  placed  in  position  in  the  old  dam. 
Bock  to  the  amount  of  697  cubic  yards  was  deposited  in  these  cribs 
'and  in  the  old  structure.  This  work  has  been  successful  in  turning  the 
flow  of  the  river,  at  low  water,  into  the  left  chute,  thereby  giving  ample 
depth  of  water  for  navigation  when  boats  can  pass  over  the  lower  bars. 
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AJter  this  work  was  completed  snagging  operatious  were  commenced 
at  Arlington  and  continued  to  the  mouth  of  the  river,  a  distance  of  138 
miles.  The  number  of  snags,  logs,  etc.,  removed  was  419;  2,153  trees 
were  cut  down,  and  8  rack-heaps  and  1  bowlder  removed  from  the 
channel.  This  work  has  placed  this  part  of  the  river  in  good  navigable 
condition. 

The  steamer  Pin  Oak,  with  crew,  was  hired  December  28  to  January 
1  to  remove  some  channel  snags  and  in  the  construction  of  an  exten- 
sion to  spur  wall  at  Bocks  Bar. 

The  details  of  the  season's  operations  are  shown  in  the  report  of 
assistant,  Mr.  J.  W.  Beaman,  which  is  forwarded  herewith. 

The  unusually  high  water  of  this  spring  has  left  many  snags  in  the 
channel,  and  they  will  be  removed  as  soon  as  the  water  is  at  a  low 
stage.  Training  walls  will  also  be  built  at  onp  or  more  of  the  upi)er 
shoals  in  order  to  concentrate  and  deepen  the  water.  The  balance  re- 
maining on  hand  at  the  end  of  the  fiscal  year  will  be  expended  at  Bocks 
Bar  and  in  removing  obstructions. 

While  statistics  show  that  there  has  been  a  decrease  in  the  raftings 
commerce,  an  increase  of  34  per  cent  has  occurred  in  the  general  steam- 
boat commerce. 

The  estimated  cost  of  this  improvement  was  $50,000,  but  as  new  ob- 
structions are  continually  forming,  it  will  require  appropriations  from 
time  to  time  to  keep  the  channel  open  at  low  water  after  the  principal 
work  has  been  done. 

The  former  appropriations  are: 


By  act  of— 

June  14,1880 $5,000 

March  3,  1881 10,000 

August  2,  1882 10,000 

July  5,  1884 5,000 


By  act  of— 

Augusts,  1886 $7,500 

August  11,  1888 5,000 

September  19,  1890 4,000 


Money  statement. 

July  1, 1891,  balance  unexpended $3,884.04 

June  30, 1892,  amount  expended  during  fiscal  year 2, 073. 55 

July  1, 1892,  balance  unexpended 1,810.49 

July  1,  1892,  outstanding  liabilities 62.12 

July  1, 1892,  balance  available 1,748.37 

Amount  appropriated  by  act  approved  July  13,  1892 4, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 5, 748. 37 

(  Amount  that  can  beprofitably  expended  in  fiscal  j'car  ending  June  30, 1894  10, 000. 00* 
<  Submitted  in  compliance  with  requiremeut-s  oi  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


fiEPORT  OF  MR.  J.   W.   BEAMAN,   ASSISTANT  ENGINEER. 


Jefferson  City,  Mo.,  June  SO,  18gfi\ 

Major:  I  have  the  honor  to  submit  the  following  report  upon  the  improvement  of 
the  Gasconade  River,  Missouri,  for  the  fiscal  year  ending  June  30,  1892: 

At  the  close  of  the  fiscal  year  ending  June  30,  1891,  a  small  force,  composed  of  a 
foreman  and  three  men,  wa«  employed  in  quarrying  rock  at  Pryors  Dam,  30  miles 
above  the  mouth  of  the  Gasconade  River.  The  work  of  quarrying  rock,  building 
cribs,  and  placing  the  rock  quarried  occiipicd  the  above  force  from  July  1  to  Septem- 
ber 5.    During  this  time,  eleven  cribs,  16  feet  long  by  11  feet  wide  by  2  feet  average 
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height,  were  built,  and  in  them  and  in  the  old  fltrncture  of  the  dam,  upon  which  the 
cribs  were  built,  were  deposited  697  cubic  yards  of  riprap  rock. 

As  the  structure  upon  which  the  cribs  were  built  is  an  old  one  and  somewhat 
-undermined  by  »iver  action,  the  stability  of  the  work  can  be  determined  at  the  next 
low- water  season  better  than  at  time  of  completion. 

So  far  the  new  structure  has  accomplished  what  was  designed  by  the  project  and 
bas  proved  effectual  in  turning  the  whole  flow  of  the  river,  at  the  lower  stages,  into 
the  left  chute,  thus  providing  ample  water  in  the  '*  Bend"  when,  there  is  sufficient 
water  for  steamboat  navigation  on  the  shoals  below. 

This  work  having  been  completed  on  September  5,  in  accordance  with  your  letter 
of  instructions  of  August  17,  snagging  operations  were  begun  at  Arlington,  a  poiut 
on  the  river  138  miles  above  its  mouth. 

The  following  table  indicates  the  work  done  from  September  5,  1891,  to  January  1, 
1892,  inclusive: 

Snags,  logs,  etc.,  removed  from  the  ohannel 419 

Trees  over  6  inches  in  diameter  felled ...- 763 

•Trees  under  6  inches  in  diameter  filled . .  - 1, 390 

Bowlders  removed  from  channel 1 

Kack  heaps  removed 8 

Miles  of  river  worked  over 138 

Bv  the  above  the  river  was  cleared  of  snags  and  overhanging  trees  from  Arlington 
to  the  mouth,  a  distance  of  138  miles,  and  put  in  good  navigable  condition  as  far  as 
snags  and  trees  were  concerned. 

From  September  5  to  December  11  the  organization  of  the  force  was  a  foreman,  a 
teamster  and  team,  and  two  laborers. 

From  December  28'until  the  morning  of  January  1,  the  steamer  Pin  Oak,  with  crew 
of  six  men,  was  employed  for  42  hours  at  $2.50  i»er  hour,  in  the  removal  of  some  chan- 
nel snags,  and  in  the  construction  of  a  crib  in  the  extension  upstream  of  the  spur 
wall  at  right  angles  to  the  cross  dam  at  Bocks  Bar. 

The  repair  of  a  break  40  feet  in  length,  in  the  cross  dam,  was  included  in  the  proj- 
ect covered  by  your  instructions  of  December  23.  A  sudden  rise  of  the-  river  pre- 
vented the  execution  of  this  work  of  repair. 

Since  January  1, 198  cubic  yards  of  riprap  rock  have  been  quarried  and  placed 
ready  for  quickly  fiUing  in  the  broken  part,  and  the  strengthening  of  the  remainder 
of  the  cross  dam.  * 

As  reported  by  river  men,  the  unusually  high  water  of  this  spring  has  left  many 
snags  in  the  channel,  which  will  necessitate  m  their  removal  the  employment  of  a 
force  of  four  men  and  a  team  for  probably  two  months  or  more. 

Several  of  the  upper  shoals  need  contraction  works  similar  to  those  which  have 
been  built  on  the  lower  river,  one  or  more  of  which  may  probably  be  built  with  the 
appropriation  yet  unexpended. 

The  year  has  been  a  prosperous  one  for  the  steamboat  trade,  as  will  be  indicated  by 
the  commercial  statistics  accompanying  this  report.    The  rafting  interest  is  grad- 
ually shrinking,  due  to  the  scarcity  of  timber  along  the  banks.     These  two  interests 
will  continue,  the  one  to  increase,  the  other  to  decrease,  as  the  forests  are  felled  and 
*  replaced  by  fields  of  wheat. 

Very  respectfully,  your  obedient  servant, 

J.  W.  Beaman, 

Ae»i8tant  Engineer, 

Haj.  A.  M.  Miller, 

Corps  of  Engineers,  U,  S,  A, 


Commercial  statistics,  Gasconade  River,  Missouri* 


Articles. 


Hay,  grain,  seed,  etc 

Lumber,  logs,  wood,  railway  ties,  etc 

Live  stock. 

Produce 

Salt •• 

Iron,  nails,  etc 

Farm  machinery 

General  merohaudibe 

Totals 


1890. 


26,083 


1891. 


Tons. 

Tons. 

2,658 

4,035 

22. 806 

19,646 

209 

425 

5 

67 

28 

29 

2!) 

3 

115 

37 

239 

216 

24,458 
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IA9i  ofttenm-power  hoat8  engaged  in  oommeroeon  the  Qiuconade  Biverdmring  the  year  1891, 


Name. 


Lengtli. 


GMOonade 
Jumbo.... 
Pin  Oak.. 
Royal 


FeH. 

le? 

67 
95 
86.6 


Breadtli. 


Feet. 
22 
16 
17.5 
24 


Feei. 
3.3 
2.75 
2.2 
8 


T&ns, 
74 


43.415 
44.^ 


X5. 

IMPROVEMENT  OF  OSAGE  RIVER,  MISSOURL 

The  project  for  the  improvement  of  this  stream  has  consisted  in  the 
removal  of  obstructions  to  navigation,  such  as  snags  and  leaning  tim- 
ber, by  dredging  channels  through  shoal  places,  and  the  construction 
of  cross  and  wing  dams  to  concentrate  the  water  over  shoal  places. 
The  construction  of  a  lock  and  dam  near  the  mouth  of  the  river  was 
also  authorized  by  the  last  river  and  harbor  act. 

On  September  18,  a  small  party  was  organized  for  the  purpose  of 
removing  snags  and  overhanging  trees  from  the  river.  Work  was  com- 
menced at  the  mouth  of  the  river,  and  by  November  30,  when  opera- 
tions were  susi)ended,  had  reached  Big  Gravois  Shoal,  80  miles  above 
the  mouth.  Sixty-six  snags,  logs,  etc.,  were  pulled,  342  trees  cut  down, 
42  drift  trees  were  cut  up,  and  2  rocks  removed  from  the  channel. 
This  work  has  placed  this  part  of  the  river  in  good  navigable  condition. 

Discharge  observations  at  Brennekes  and  Burds  shoals  were  con- 
tinued, and  the  results  were  computed  and  tabulated.  A  line  of  levels 
was  also  run  from  the  foot  of  Kices  Island  to  near  the  foot  of  Bound 
Bottom  Shoal  in  connection  with  the  discharge  observations.  The 
reading  of  the  gauges  at  Brennekes  Shoal,  Osage  City,  and  Burds 
Shoal  were  also  continued.    . 

An  amended  plan  for  the  proposed  lock  and  dam  near  the  mouth  was 
made,  the  lift  being  changed  from  8.5  to  10.5  feet,  and  the  width  from 
50  to  52  feet.  This  will  increase  the  proposed  channel  depth  of  4  feet 
to  6  feet.    The  estimated  cost  of  the  lock  and  dam  is  $200,000. 

A  survey  for  a  reservation  at  the  proposed  site  of  lock  was  made,  and 
it  was  requested  that  condemnation  proceedings  be  instituted  by  the 
Attorney-General  to  obtain  possession. 

The  details  of  the  work  are  given  in  the  report  of  Mr.  J.  W.  Beaman, 
assistant  engineer,  forwarded  herewith. 

The  readings  of  the  gauge  at  Tuscumbia  were  kept  up  during  tJie  year 
and  are  given  in  the  accompanying  table. 

The  work  done  has  been  of  great  benefit  to  the  navigation  of  the 
river,  rendering  it  safer  and  also  enabling  steamboats  to  navigate  it  at 
lower  stages  of  water  and  for  longer  periods. 

The  unusual  high  water  of  this  spring  has  probably  brought  down  a 
fresh  supply  of  snags,  which  will  be  removed  at  low  water.  It  is  not 
proposed  to  commence  work  on  the  lock  and  dam  until  a  sufficient 
amount  of  money  has  been  appropriated  to  warrant  starting  it. 

Of  the  amount  asked  for  fiscal  year  ending  June  30, 1894,  it  is  pro- 
posed to  expend  $10,000  in  removing  obstructions,  dredging,  and  build- 
ing wing  dams  when  found  necessary,  and  $100,000  in  constructing  lock^ 
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The  former  appropriations  are — 


By  act  of— 

March  3, 1871 $25,000 

Jimel0,1872 25,000 

March  3, 1873 25,000 

Jiine23,  1874 25,000 

June  18. 1878 20,000 

March  2, 1879 20,000 


By  act  of— 

June  14,  1880 $30,000 

March  3,  1881 20,000 

Augusts,  1886 10,000 

AuguBt  11, 1888 5,000 

September  19,  1890 55, 000 


Money  statement, 

July  1, 1891,  balance  unexpended $54, 070. 53 

June  30,  18912,  amount  expended  during  fiscal  year 5, 772. 25 

July  1,  1892,  balance  unexpended 48, 298. 28 

July  1, 1892,  outetauding  liabilitiee 481.13 

July  1, 1892,  balance  available 47,817.15 

Amount  appropriated  by  act  approved  July  13,  1892 50, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 97, 817. 15 


'Amount  (estimated)  required  for  completion  of  lock  and  dam 110, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  110, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867. 


REPORT  OF  MR.   J.   W.  BEAUAN,   ASSISTANT  ENGINEER. 

Jefferson  City,  Mo.,  June  SO,  189S, 

Major:  I  have  the  honor  to  submit  the  following  report  upon  the  improvement  of 
the  Osage  River,  Missouri  and  Kansas,  for  the  fiscal  year  ending  ?une  30,  1892 : 

During  the  year  observations  for  river  discharge  have  been  continued,  with  an 
intermission  from  November  29  to  April  5.  On  May  31.  172  computations  of  river 
discharge^  covering  the  observations  at  Brennekes  and  Burds  shoals  from  May  8, 
1891,  to  November  25,  were  transmitted  to  your  office. 

Gauges  have  been  observed  daily  through  the  year  at  Brennekes  Shoal  and  Osage 
City,  and  at  Burds  Shoal  since  October  11.  • 

A  line  of  levels  has  been  run  from  the  foot  of  Kices  Island,  13  miles  above  the 
mouth  of  the  river,  to  near  the  foot  of  Round  Bottom  Shoal,  25  miles  from  the  mouth, 
as  other  work  would  permit. 

A  survey  for  a  reservation  within  which  to  construct  a  lock  and  dam  at  the  foot 
of  Brennekes  Shoal  was  made  September  26,  in  accordance  with  your  instructions 
of  September  16.    A  plat  and  notes  of  the  same  was  duly  transmitted  on  October  27. 

All  the  above-noted  work  has  immediate  connection  with  the  projected  improve- 
ment of  the  river  by  lock  and  dam. 

In  accordance  with  your  letter  of  instructions  of  July  1,  on  July  6  and  7  an  exam- 
ination was  made  of  the  railway  bridge  across  the  Osage  River  at  Osceola,  Mo.,  on 
the  line  of  the  Kansas  City,  Fort  Scott  and  Memphis  Railroad.  Of  this  bridge  as  an 
obstruction  to  navigation,  Capt.  Otto  Marker,  master  of  steamer  Black  Diamond,  made 
complaint  to  the  honorable  Secretary  of  War  by  letter  of  June  22,  1891.  A  report 
based  upon  the  examination  of  this  bridge  was  duly  transmittc'd  to  your  office  July  8. 

In  accordance  with  your  letter  of  instructions  of  August  18,  on  September  21  a 
Bmi^  party  was  detailed  to  remove  the  suags  and  overhanging  trees  from  the  river. 
The  party  consisted  of  four  men  and  a  team  with  an  outfit  of  capstan,  skiff,  wagon, 
and  tools,  and  was  employed  in  snagging  untU  called  in  on  account  of  bad  weather 
and  lateness  of  the  season  on  November  30. 

The  work  between  September  21  and  November  30  may  be  tabulated  as  follows : 

Snags,  logs,  etc.,  removed  from  channel 1 66 

Overhanging  trees  removed  from  bank 342 

Drift  trees  along  bank  cut  up 42 

Rocks  removed  from  channel 2 

Miles  of  river  worked  over 80 

By  the  above  work  the  river  was  placed  in  good  navigable  condition,  as  far  as 
snags  and  overhanging  trees  are  concerned,  from  the  Big  uravols  Shoal  to  the  .mouth; 
a  diAtujice  of  80  mues. 
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There  is  more  or  less  steamboat  commerce  all  alon^  the  line  of  the  river  from  15 
miles  above  Osceola  to  the  mouth,  a  distance  of  245  miles. 

The  Black  Diamond,  of  18.4  tons  burden^  plies  from  Osceola  np  the  river  15  miles 
and  down  the  river  60  miles. 

The  Annie Dellf  of  19.05  tous  burden,  runs  from  Ironton,  186  milesabove  the  mouth, 
to  Tuscnmbia,  a  stretch  of  75  miles. 

The  larger  steamboats,  John  R.  HugOy  Frederick,  and  Edna,  run  from  the  mouth  to 
Tuscumbitt,  a  distance  of  60  miles,  and  to  intermediate  pointis. 

Nothing  has  been  done  on  the  upper  Osage  River  above  the  Big  Gravois  since  the 
spring  of  1883,  when  the  river  was  all  worked  over  from  the  mouth  to  Osceola. 

The  high  water  of  this  spring,  the  highest  since  1882,  will  probably  leave  a  nvw 
and  large  deposit  of  snags  all  along  the  line  of  the  river. 

These  should  all  be  removed,  as  well  as  the  overhanging  trees  from  the  banks,  from 
the  mouth  to  Osceola  and  above. 

The  3^ear  has  been  a  satisfactory  one  to  local  steamboats,  as  will  be  indicated,  by 
the  accompanying  statistical  table  of  commerce  for  the  calender  year  ending  Decem- 
ber 31, 1891. 

Very  respectfully,  your  obedient  servant, 

J.  W.  Beam  AN, 

Awittant  Engineer » 

Mig.  A.  M.  Miller, 

Corj^%  of  Engineers,  U,3,A, 


Record  of  gauge  at  Tuscvtmhiay  Mo.,  for  fiscal  year  ending  June  SO,  1892. 


Day. 


1 

2 

3 

4 

5 

6 

7 

8 

0 

10 

1] 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

28 

27 

28 

29 

2)0 

31 


Jnly. 


15.00 
14.45 
13.75 
12. 10 
9.70 
8.35 
7.20 
6.20 
5.30 
5.45 
6.70 
6.80 
6.35 
5.95 
7.20 
9.25 
10.15 
10.20 
9.80 
7.90 
6.05 
6.20 
6.45 
6.10 
15.00 
7.00 
7.05 
7.40 
7.65 
7.80 
7.25 


Aug. 


6.15 
5.35 
4.95 
4.40 
6.05 
6.30 
6.60 
0.65 
8.25 
7.10 
5.50 
4.35 
3.50 
3.05 
2.70 
2.35 
2.10 
1.90 
1.75 
1.95 
2.60 
6.05 
6.00 
4.30 
4.10 
4.45 
3.80 
3.15 
2.75 
2.35 
2.00 


Sept. 


L75 
1.55 
L40 
1.30 
1.15 
1.05 
.95 
.85 
.75- 
.70 
.70 
.65 
.60 
.60 
.55 
.50 
.50 
.45 
.40 
.40 
.35 
.35 
.30 
.30 
.25 
.25 
.20 
.30 
.25 
.20 


Oct. 


.15 
.15 
.10 
.10 
.10 
.10 
.15 
.15 
.15 
.15 
.15 
.10 
.10 
.15 
.15 
.10 
.10 
.10 
.10 
.10 
.05 
.05 
.05 
.00 
.00 
.00 
.00 
.00 
.00 
—.05 
—.05 


Nov. 


Doc. 


-.05 
—.05 

.05 

.05 

.00 

.05 

.20 

.35 

.40 

.45 

.40 

.40 

.40 

.35 

.75 

.80 

L15 

1.00 

L05 

1.15 

1.45 

1.75 

L80 

1.60 

1.35 

■1.25 

1.20 

1.15 

1.00 


.95 

.90 

.95 

1.15 

1.50 

1.65 

1.60 

1.50 

1.40 

1.25 

L20 

L25 

1.25 

1.20 

1.15 

1.10 

1.00 

.90 

.85 

.80 

.80 

.80 

.75 

.75 

.70 

.70 

.65 

.60 

.60 

.55 

.55 


Jan. 


L90 
4.15 
5.30 
6.75 
5.90 
5.75 
6.35 
4.90 
4.40 
3.75 
3.35 
3.25 
3.40 
3.70 
3.35 
3.05 
2.70 
2.25 
2.55 
2.80 
2.65 
2.50 
2.35 
2.10 
1.95 
L85 
1.80 
1.70 
1.65 
1.00 
L60 


Feb. 


1.75 

2.20 

2.45 

3.00 

7.65 

11.20 

14.50 

16.70 

17.15 

15.65 

14.85 

12.60 

11.25 

9.70 

11.25 

11.40 

10.75 

9.90 

13.95 

19.25 

2L70 

21.15 

18.90 

18.35 

19.50 

22. 30 

22.75 

21.90 

19.60 


March. 


17.20 
16.65 
16.30 
16.00 
13.25 
10.70 
10.76 
16.80 
19.15 
19.70 
18.40 
17.15 
10.90 
17.10 
17.00 
15.90 
14.75 
13.35 
11.65 
9.20 
6.95 
9.40 
14.85 
17.50 
17.65 
17.40 
16.00 
15.10 
14.15 
13.05 
12.50 


April. 


12.30 
11.90 
11.85 
14.90 
18.25 
20.35 
19.85 
17.90 
16.50 
15.65 
15.25 
14.50 
12.70 
10.85 
11.30 
10.85 
10.80 
12.40 
9.85 
14.80 
17.70 
16.80 
16.00 
14.80 
13.55 
12.50 
10.90 
9.20 
8.55 
8.25 


May. 


8.65 
8.40 
9.00 
9.40 
10.00 
10.00 
9.95 
10.00 
9.80 
11.45 
12.20 
12.10 
13.95 
10.90 
25.80 
28.50 
30.60 
31.80 
31.35 
29.55 
27.60 
25.00 
22.16 
19.40 
17.25 
16.00 
14.90 
13.65 
13.40 
12.55 
14.25 


June. 


22.90 

27.85 

31.10 

32L2S 

81.75 

30.40 

29.15 

27.00 

2S.05 

23.00 

21.45 

19.50 

17.15 

13.40 

9.25 

6w35 

5.80 

5.10 

4.85 

4.80 

4.95 

4.70 

4.40 

4.10 

3.00 

3.15 

3.00 

2.80 

2.65 

2.70 


Commercial  statistics. — Osage  River,  Missouri  and  Kansas. 


Articles. 


Hay,  grain,  seeds,  etc 

Xainber,  logs,  wood,  railway  ties,  etc 

Live  stock 

Produce 

Salt 

Kary  tes 

Iron,  nails,  et>c 

Farm  machinery 

General  merchandise 

Total 


1891. 


Tom. 

6.135 

77,196 

957 

527 

eoa 

2,775 
510 
&88 

1,760 

91,M9 
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List  of  atearn-power  boat$  engaged  in  commerce  on  Osage  River  during  the  year  189U 


Name. 


Annie  Ddl 

Benton 

Black  Diamond  r. 

K4lna .'. 

Frederick 

Hrlena 

John  R.Hugo 

• f 

X  6. 


Longtli. 


Feet, 
70. 

1»7. 
72.5 

102. 
96.4 

194. 

127. 


Breadth. 


Feet. 
16. 
33. 
14.4 
21.5 
14.3 
33. 
20. 


Depth. 


Fteit. 
2. 
6. 
2.3 
4.7 
3. 

4.5 
3. 


Gross 
tonnage. 


10.05 

398.08 

18.40 

83.35 

82. 51 

352.41 

136.88 


IMPROVEMENT  OF  KASKA8KIA  RIVER,  ILLINOIS. 

The  improvement  of  this  stream  has  consisted,  in  deepening  the  water 
over  the  two  principal  shoals  between  the  mouth  and  E vans ville,  name- 
ly, the  I^ine  Mile  Shoal,  and  the  Evansville  Shoal,  and  in  removing 
snags  and  obstructions  from  the  river.  The  stream  was  practically 
blocked  near  its  mouth  during  the  low- water  season  by  the  Nine  Mile 
Shoal,  over  which  there  was  often  a  depth  of  only  9  inches,  when  the 
St.  Louis  gauge  read  6.6  feet. 

The  first  appropriation  for  improving  the  river  was  contained  in  the 
river  and- harbor  act  of  September  19, 1890,  and  by  the  time  the  project 
for  its  expenditure  was  approved,  the  low-water  season  had  passed^  and 
work  was  deferred  until  this  year. 

A  party  was  organized  on  September  17, 1891,  and  the  improvement 
was  commenced  at  Nine  Mile  Shoal,  where  a  channel  75  feet  in  width 
and  36  inches  deep  at  low  water  was  excavated  through  rock,  the  mate- 
rial removed  being  placed  in  a  dike  665  feet  long  on  the  east  side  of  the 
channel  and  in  walls  on  each  side  of  cut,  which  were  to  deflect  and 
concentrate  the  wat^r  through  the  cut.  This  work  was  completed 
October  30.  The  party  was  then  transferred  to  Evansville  and  work 
was  begun  on  the  shoal  at  that  point  on  November  2,  and  consisted  in 
excavating  a  channel  whose  dimensions  were  to  be  75  feet  wide  by  36 
inches  deep,  through  the  shoal.  The  conditions  and  character  of  work 
at  this  locality  were  quite  different  from  the  work  at  Nine  Mile  Shoal, 
as  the  material  that  was  to  be  removed  consisted  of  stone  bowlders  and 
blue  clay,  mixed  with  gravel  and  mussels,  in  place  of  rock,  as  at  the 
former  locality,  and  necessitated  the  building  of  a  cofferdam  inclosing 
the  proposed  excavation,  in  order  that  the  cut  might  be  dug  out.  Work 
was  continued  until  December  17,  when,  the  appropriation  being  nearly 
exhausted,  it  was  stopped.  The  cliannel  was  not  completed  up  to  the 
desired  width,  75  feet,  but  was  60  feet  wide  and  34  inches  deep.  The 
excavated  material,  as  far  as  possible,  was  used  in  building  dikes  from 
either  shore  and  extending  along  the  sides  of  the  cut,  to  direct  and 
concentrate  the  water  through  the  new  channel.  While  work  was  in 
progress  at  Evansville  Shoal  a  small  party  was  organized  to  remove 
the  snags  from  there  to  the  mouth.  Five  good-*sized  snags  were  removed 
in  the  first  1.5  miles  below  Evansville,  when  a  sudden  rise  in  the  river 
stopped  the  work. 

The  details  of  the  season's  operations  are  shown  in  the  report  of  Mr. 
Richard  Klemm,  assistant  engineer,  which  is  forwarded  herewith  and 
to  which  attention  is  invited. 

The  effect  of  this  work  will  undoubtedly  be  very  beneficial  to  the 
commerce  on  the  river,  as  steamboats  will  be  enabled  to  navigate  the 
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stream  at  lower  stages  than  fonuerly  and  for  low  watw  seasons  of 
greater  length. 

Should  another  appropriation  be  made  for  this  improvement,  it  will 
be  expended  in  completing  the  work  at  the  Evansville  Shoal,  in  cut- 
ting a  channel  through  the  shoal  at  Plam  Creek,  and  in  removing  snag^ 
from  New  Athens  to  the  mouth. 

The  estimated  cost  of  the  improvement  was  910,000^  the  former  ap- 
propriation was 

By  act  of  September  19,1890 $6,000 

Money  statement 

July  1, 1891,  balance  unexpended $6,000.00 

Jane  90, 1892,  amount  expended  during  fiscal  year 5, 760. 48 

July  1, 1892,  balance  unexpended 239. 52 

Amount  appropriated  by  act  approved  July  13, 1892 4,500.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 4, 739. 52 


REPORT  OF  MR.   RICIIABD  KLEMM,   ASSISTANT  ENGINEER. 

St.  Louis,  Mo.,  January S,  1S9X, 

Major:  I  have  the  honor  to  submit  herewith  the  following  re|>ort  on'workdone 
in  removing  shoals  in  Kaskaskia  Eiver  at  two  places,  namely :  Shoal  near  the  moutli 
of  Nine  Mile  Creek,  and  shoal  at  Evansville,  111. 

In  accordance  with  your  order,  a  party  was  organized  September  17,  1891,  consist- 
ing of  one  assistant  engineer  and  two  rodmen.  Engineering  instruments  and  work- 
ing tools  were  received  from  the  head  office  and  from  the  Engineer  depot,  foot  of 
Arsenal  street,  a  list  of  which  is  contained  in  the  pi*operty  return  accompanying  this 
report.  The  party  proceeded  to  Chester,  111.,  per  steamer  Crystal  City,  and  from  there 
to  Nine  Mile  Shoal  per  steamer  Xick  Sauer, 

The  mouth  of  the  Kaskaskia  Kiver  was  almost  closed  up  by  a  mud  bank  so  that 
even  the  steamer  Littlt  Xick  could  enter  into  the  Kaskaskia  River  only  with  the 
greatest  difficulty,  using  her  full  steam  power  and  a  Spanish  windlass.  The  freight 
was  transferred  from  the  Xick  Sauer  to  the  Little  Nick,  which  finally  brought  us  up 
to  the  Nine  Mile  Shoal  on  Monday,  September  21.  The  stage  of  water  on  September 
21,  1891,  at  St.  Louis  was  5.4  feet.  Considerable  trouble  was  experienced  in  securing 
board  for  the  party  and  also  for  the  men  that  I  had  hired  in  Chester  and  in  the  neigh- 
borhood. A  small  office  building,  carpeuter,  and  blacksmith  shop  was  built  on  the 
west  shore  of  the  river.  The  building  was  also  used  as  a  sleeping  room  by  myself 
and  party,  as  we  could  not  get  quarters  conveniently.  A  general  survey  of  the  shoals 
was  made  and  two  gauges  established,  one  above  and  one  below  the  shoals.  Actual 
work  was  commenced  on  September  24. 

The  rock  in  the  shoals  was  found  to  be  a  very  hard  limestone  mixed  with  flint, 
very  difficult  to  drill,  so  that  skilled  drillmen  could  not  drill  more  than  7  to  7i  feet 

Ser  day  of  eight  hours  with  l^-inch  drills.  On  account  of  seams  in  the  rock  and  the 
ifferent  thicknesses  of  the  lodges,  it  was  impracticable  to  pay  for  the  drilling  by 
mcasuremeut,  and  the  rates  of  pay  for  more  or  less  skilled  drillmen  had  to  be  estab- 
lished by  judgment.  The  holes  were  drilled  2^  to  3  feet  apart,  varying  in  depth 
from  1  to  2.6  feet,  as  the  thickness  of  the  ledges  allowed.  For  the  blasting,  Atlas 
Powder  **C"  (containing  40  per  cent,  of  nitroglycerin)  was  used.  The  8-inch  cart- 
ridges were  cut  in  two,  the  explosive  power  of  such  charges  having  been  found  suf- 
ficient to  break  the  rock  into  convenient  size  for  handling  under  water.  The  loosened 
and  broken-up  rock  was  removed  from  the  bottom  of  the  river  by  hand,  the  men  us- 
ing crowbars,  wedges,  and  sledge  hammers.  The  men  engaged  in  this  work  were 
provided  wltn  hip  rubber  boots.  This  part  of  the  work  was  the  most  tedious  and 
slow,  yet  the  low  stage  of  water  and  the  warm  weather  was  of  ^eat  advantage  to 
(he  work.  As  shown  on  the  accompanying  sketch,  a  dike  was  built  on  the  east  side 
of  the  prox)osod  channel  from  the  shoals  to  the  mouth  of  the  Nine  Mile  Creek.  This 
dike  was  built  from  the  material  quarried  from  the  shoals  and  ftom  the  old  (Mo- 
Bride)  cross  dike.  The  opening  in  the  clear  of  the  new  channel  is  75  feet  and  20 
inches  deep  at  a  St.  Louis  gauge-reading  of  5  feet,  The  dift'creace  of  stage  of  water 
»bove  and  below  tbe  shoals  wa«  as  follows : 
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September  25,  St.  Louis  gauge,  5.4  feet;  difference  of  stage  above  and  below 
shoals  0.93  feet.  October  18,  8t.  Louis  gauge  6.4  feet;  difference  of  stage  above  and 
below. shoals,  0.20  feet;  .with  no  he^id  water  from  the  Kaskaskia,  showing  that  a  rise 
in  the  Mississippi  will  extend  up  to  the  Niuemile  8hoals  at  a  St.  Louis  reading  of  6.4 
feet. 

The  dike  at  the  Ninemile  Shoals  is  665  feet  long,  5  feet  wide  on  top,  slope  on  both 
sides  1  in  1  (45  per  cent)  and  varying  in  depth  from  2.8  feet  to  5.5  feet  and  contains 
1,178.35  cubic  yards.  The  dike  projects  2.16  feet  above  the  water  line  at  a  stage  of  5 
feet  at  St.  Louis.    The  work  at  tho  Ninenule  Shoal  was  finished  October  30. 

The  work  at  Evansville  Shoal  was  commenced  November  2.  The  conditions  and 
charact'er  of  work  at  this  shoal  were  quite  different  from  the  work  at  Ninemile 
Shoals,  as  the  material  that  had  to  be  removed  was  more  or  less  alluvial  ground,  con- 
sisting of  stone  bowlders,  blue  clay  (gumbo)  mixed  with  gravel  and  muscles.  The 
use  of  dynamite  had  to  be  confined  to  the  large  bowlders,  as  the  blue  and  black  clay 
was  too  tenacious  to  be  affected  by  the  explosive.  Picks,  shovels,  and  wheelbar- 
rows had  to  be  used,  and  for  that  purpose  the  water  had  to  be  kept  out  of  the  loca- 
tion selected  for  the  new  channel.  A  cofferdam  inclosing  the  proposed  excavation 
was  constructed:  the  materials  used  were  pine  posts  4  by  4  inches,  varying  in 
length  from  2  to  4  feet,  1  inch  rough  boards  (sheathing)  16  feet  long.  The  posts 
were  set  14  inches  apart  in  the  cross  section  and  8  feet  apart  in  the  longitudinal  di- 
rection. The  space  between  the  sheathing  was  filled  with  material  (gumbo)  taken 
out  of  the  excavated  portion  of  the  river  and  all  carefully  rammed  and  tamped. 
Little  trouble  was  experienced  with  the  dam  as  the  olay  was  water  tight,  and  with 
the  exception  of  a  few  places  where  water  leaked  in  under  rocks  that  could  not  be 
removed  without  great  difficulty,  the  system  worked  well.  A  few  3-inch  hand 
pumps  were  made  and  a  number  of  buckets  procured  to  keep  the  place  dry. 

Two  dikes  were  constructed  from  the  excavated  material,  as  no  better  use  could 
be  made  of  it  and  as  these  dikes  are  proposed  to  confine  the  water  at  a  low  stage  to 
the  new  channel,  with  a  view  that  the  current  should  keep  the  new  channel  clear 
from  all  sediment  that  headwater  fro  u  the  Kaskaskia  or  backwater  from  the  Mis- 
sissippi might  bring.  The  dike  on  the  east  side  of  the  river  is  the  strongest,  being 
8  feet  wide  on  top  and  about  2^  feet  above  the  water  line  at  extreme  low  water. 
The  channel  was  originally  planned  for  75  feet,  and  the  dikes  are  built  on  that  plan, 
yet  this  width  could  not  be  obtaiutul,  as  the  river  rose  on  November  23  4  feet,  filling 
up  the  inclosed  portion  and  destroying  the  lateral  cofferdams.  This  accident 
caused  considerable  extra  labor  and  expense.  As  soon  as  the  stage  of  water  permit- 
ted new  cofferdams  were  constructed,  and  the  excavating  continued  to  a  dei)th  of 
18  Inches  below  the  lowest  stage  of  water  at  the  lower  gauge.  This  causing  an  ex- 
cavation of  2^  feet  on  the  east  side  for  at  least  200  feet,  and  an  excavation  of  1|^  feet 
on  the  west  side  for  a  distance  of  150  feet,  the  total  amount  of  material  removed 
from  the  river  amounted  to  1,105  cubic  yards.  The  chanuel  now  is  60  feet  wide, 
which  will  allow  a  boat  of  the  size  of  the  Nick  Saner  to  carry  a  barge  either  at  the 
side  or  at  the  bow,  the  channel  being  j)erfectly  straight. 

The  dikes  at  the  Evansville  shoals  contain  the  following  amounts : 

Cubic  feet. 

Main  dike,  east  shore,  4  feet  wide  on  top,  3  feet  high,  280  feet  long 5, 880 

Main  dike,  east  shore,  8  feet  wide  on  top,  5.5  feet  nigh,  160  feet  long 11, 880 

Main  dike,  west  side,  5  feet  wide  on  top,  4.5  feet  high.  265  feet  long 11, 328 

Main  dike,  west  side,  3  feet  wide  on  top,  2.5  feet  higu,  200  feet  long 2, 750 

Total 31,838 

The  difference  of  yards  excavated  and  contained  in  dikes  is  caused  by  the  hand- 
ling of  the  material  and  by  additional  rock  which  was  taken  from  the  shore  to  make 
the  dikes  more  substantial. 

In  accordance  with  your  orders  work  was  stopped  December  17.  A  good  channel 
of  60  feet  in  the  clear  had  been  dug  out,  the  main  dikes  being  on  the  75-foot  line, 
leaving  a  strip  of  15  feet  partly  excavated.  This  strip  can  easily  be  taken  out  at  any 
future  time,  as  it  contains  not  more  than  150  cubic  yards  of  dirt,  gravel,  and  a  few 
rock  bowlders.  The  water  being  very  cold  and  deeper  than  to  allow  work  even  with 
hip  boots,  I  saw  no  other  way  to  remove  the  cofferdams  than  by  the  use  of  dyna- 
mite. Holes  were  bored  in  the  center  of  the  cofferdams  to  the  full  depth  of  the  ex- 
cavation and  about  5  feet  apart  and  charged  with  full  cartridges  of  "  C"  Atlas  pow- 
der. The  350  feet  of  cofferdam  were  loosened  and  blown  up  in  three  sections  and 
all  posts  and  timbers  entirely  removed  by  the  expolsion.  The  dirt  was  loosened  so 
that  the  current  took  all  out  immediately ;  some  mud  lumps  that  had  been  left  were 
moved  by  the  aid  of  pike  poles,  so  that  no  traces  of  the  cofferdams  were  left. 

In  accordance  with  your  orders  a  small  party  was  organized  to  remove  the  snags 
from  the  river.  A  fiat  boat  8  by  14  feet  was  built  for  that  purpose,  to  carry  the 
ropes;  blockS;  and  other  tools  necessary  for  such  work,    A  tripod  of  three  posts  Q 
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by  8  inches  was  built,  with  bolt  and  hook  to  attach  blocks  and  t-ackle  for  lifMn^ 
Huags  and  logs.  With  the  aid  of  this  derrick  five  good-sized  snags  were  removed 
below  Evansville  Shoals  for  a  diatauce  of  about  li  miles.  The  sudden  rise  of  tbe 
river  stopped  this  work.  I  found  this  derrick  to  work  very  well  for  small  lo^s  ttnd 
when  the  water  is  not  too  deep.  I  also  used  Atlas  powder  in  loosening  lo^s,  th« 
ordinary  fuses  being  used,  as  the  handling  of  a  battery  was  found  to  be  inconv^enient, 
and  as  in  most  oases  one  cartridge  at  a  time  was  found  sufficient  to  loosen  tlie  log 
so  that  it  could  be  handled  by  log  chain  and  derrick. 

The  property  and  tools  were  all  stored  in  the  office  building  in  charge  of  a  spocslal 
watchman,  with  orders  to  ship  it  all  to  St.  Louis  as  soon  as  navigation  opens,     Tiie 
engineering  implements  I  brought  back   with  me.    The  accompanying  sketolies 
show  the  locations  and  dimensions  of  the  work. 
Very  respectfully,  your  obedient  servant, 

Richard  Klkmm, 
Asnstani  Engit 
M%j.  A.  M.  Miller, 

Carj^  of  Engineers,  U.  8.  A, 


Comnerdal  atatUiies,  Kaekaakia  Biver,.Ill%nM8,  1890,1891. 


Articles. 


Coal 

C/ordwood  luid  lumber 

Flour,  grain,  eto 

Merchandise 

Total 


Tons. 

2,105 

5,837 

400 


400 
2,054 


8,402 


12,045 


LUt  of  steam-power  boats  engaged  in  commerce  on  Kaskaskia  Eiver,  Illinois,  during  the 

year  1891. 


Kame. 


Dolphin 

Little  Nick 

Mary  M.  Michael 
Niok  Sauor , 


Length. 


Feet, 
135.8 
60 

143.8 
100 


Breadth. 


Fut. 
22.8 
10 

26.8 
18 


Depth. 


F«et, 
4.8 
8 

4.4 
4 


Gross 
toxmago. 


156.16 

14.  a 

S34.44 

98.27 


APPENDIX  Y. 


IMPROVEMENT  OF  MISSISSIPPI  RIVER  BETWEEN  MOUTH  OF  ILLINOIS 
RIVER  AND  MINNEAPOLIS,  AND  OPERATING  AND  CARE  OF  DES  MOINES 
RAPIDS  CANAL  AND  DRY,  DOCK. 


REPORT  OF  MAJ,  ALEXANDER  MACKENZIE,  CORPS  OF  ENGINEERS,  OF- 
FICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  X892, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Operating  snaf^  boats  and  dredge  boats 

on  Upper  Mississippi  River. 

2.  Mississippi  River  between  Des  Moines 

Rapids  and  mouth  of  Illinois  River. 

3.  Des  Moines  Rapids,  Mississippi  River. 


4.  Operating  and  care  of  Des  Moines  Rap- 

ids Canal  and  Dry  Dock. 

5.  Mississippi  River  between  Minneapo- 

lis and  Des  Moines  Rapids, 


United  States  Engineer  Office, 

Rock  Island^  Ill.y  July  8y  1892, 

General  :  I  have  the  honor  to  transmit  herewith  the  annual  reports 
npon  the  works  in  my  charge  during  the  fiscal  year  ending  June  30, 
1892. 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 
Major  J  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.A, 


Y  I. 


operating  snag  boats  and   dredge  boats  on  upper  MISSISSIPPI 

RIVER. 

The  work  covered  by  this  appropriation  is  the  removal  of  snags, 
wrecks,  and  other  obstructions,  the  cutting  and  pulling  back  of  over- 
hanging trees,  the  clearing  of  shores,  the  searching  for  and  marking  of 
new  channels,  assisting  stranded  boats  and  barges,  surveys  and  ex- 
aminations in  connection  with  new  improvements  and  for  facilitating 
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navigation  throngli  bridges,  inspef'.tion  and  repair  of  works,  formation 
of  temporary  or  i)ermanent  channels  through  obstructing  bars,  and  in 
general  in  benefiting  commerce  by  aiding  existing  na^^gation  and  as- 
sisting in  the  permanent  improvement  of  the  Upper  Mississippi  Eiver. 

The  plant  belonging  to  this  work  consists  of  the  snag  boats  General 
Barnard  and  J.  G.  ParJce,  and  to  these  are  added,  as  occasion  demands^ 
and  circumstances  permit,  dredges,  launches,  barges,  etc.,  belonging  to 
the  general  appropriations.  The  operations  of  the  snag  boats  and 
dredges  extend  from  Minneapolis  to  the  mouth  of  the  Missouri  River, 
about  724  miles.  At  times  when  the  snag  boats  are  not  required  on 
work  above  mentioned  they  are  used  under  general  or  special  appro- 
priations for  work  of  permanent  construction. 

By  the  river  and  harbor  act  of  August  11, 1888,  provision  was  made 
for  operating  snag  boats  and  dredge  boats  on  the  Upper  Mississippi  River 
under  a  permanent  appropriation,  the  annual  expenditure  being  lim- 
ited by  the  act  to  $25,000.  There  has  been  expended  under  the  perma- 
nent appropriation  during  the  fiscal  year  ending  June  30, 1892,  the  sum 
of  $25,000. 

The  snag  boat  General  Barnard  was  engaged  in  the  work  of  remov- 
ing snags,  etc.,  July  1  to  July  28,  August  18  to  October  4,  and  October 
26  to  31,  1891,  and  May  12  to  31,  1892.  From  July  29  to  August  17, 
1891,  she  was  employed  on  repair  and  construction  work  in  vicinity  of 
La  Crosse,  and  from  October  5  to  25, 1891,  on  similar  work  in  Crooked 
Slough. 

During  the  low- water  period  of  1891,  which  was  an  extremely  low- 
water  year,  the  river  reaching  at  many  points  a  lower  stage  than  in 
1864.  the  low  water  of  which  was  the  lowest  hitherto  known,  the  Bar- 
nard,  believed  to  be  the  heaviest  draft  boat  on  the  river  {snth  one  excep- 
tion), made  a  trip  from  St.  Louis  to  St.  Paul.  On  this  trip  many 
obstructing  bars  were  met  with  and  much  trouble  was  experienced  at 
unimproved  portions  of  the  river,  but  at  points  where  works  of  im- 
provement have  been  completed  little  or  no  diflBculty  was  found.  In 
1864,  prior  to  the  inauguration  of  river  improvement,  navigation  was 
almost  wholly  suvspended,  the  very  lightest  boats  being  unable  to  reach 
St.  Paul.  In  1877  the  situation  was  nearly  as  bad,  although  the  low- 
water  stage  was  in  that  year  three-quarters  of  afoot  higher  than  in  18(54 
and  18^1.  On  the  Barnard's  low- water  trip  careful  soundings  were  made 
on  all  the  shoal  bars,  and  numerous  water  surfaces  were  taken  by  level- 
ing. The  BarnarWs  levels,  taken  together  with  those  of  the  survey  and 
construction  parties  employed  along  the  river  and  the  gauge  records  of 
the  various  bridges,  will  afibrd  a  complete  record  of  the  low  water  of 
1891  at  all  points  from  Minneapolis  to  the  mouth  of  the  Illinois  Eiver. 

The  snag  boat  J.  G.  Farke,  (fredge  Fhcmix,  launch  JB/^te,  and  a  num- 
ber of  dump  boats  were  employed  as  a  dredging  and  wrecking  plant 
during  the  season  of  1891,  from  July  1  to  October  31.  This,  plant  re- 
moved three  wrecks,  three  rock  patches,  deepened  the  channel  at  five 
different  localities^  and  performed  considerable  other  work  in  the  re- 
moval of  snags  and  impending  trees. 

The  details  of  work  accomplished,  together  with  statistics  of  com- 
merce and  navigation,  are  given  in  the  appended  report  of  Assistant  En- 
gineer C.  W.  Durham. 

A  detailed  statement  and  a  summary  of  expenditures  for  operating 
snag  boats  and  dredge  boats  on  Upper  Mississippi  Eiver  for  the  fiscsJ 
year  ending  June  30, 1892,  are  appended. 

The  total  tonnage  of  the  Mississippi  Eiver  between  the  Falls  of  St. 
Anthony  and  mouth   of  Missouri  Eiver  for  calendar  year  1891  was, 
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approximately,  4,200,000  tons.    This  includes  logs  and  lumber,  as  well 
as  ordinary  merchandise. 


ABSTRACT  OF  APPROPRIATIONS. 


By  act  approved  March  2, 1867. .  $96, 000 

By  allotmeut  from  appropriation 

of  July  25, 1868 26,000 

By  allotment  from  appropriation 

of  1869 85,640 

By  act  approved — 

July  11,  1870 86,000 

March  3, 1871 42,000 

June  10,  1872 42,000 

March  3, 1873 25,000 

June23,  1874 25,000 

March  3, 1875 25,000 

Auguflt  14,  1876 30,000 

June  18,  1878 41,500 


By  act  approved — 

March  3,  1879 

June  14,  1880 

March  3, 1881 

By  act  passed  August  2, 1882/. . . 
By  actfpproved  August  5, 1886. 
By  act  of  August  11,  1888,  for 
fiscal  year  ending — 

June  30,  1889 

June  30, 1890 

June  30, 1891 

June  30, 1892 


20,000 
8,000 
25.000 
25,000 
22,500 


25,000 
25,000 
25,000 
25,000 


Total 624,640 


Money  stateynent 

June  30, 1892,  amount  drawn  from  Treasury  under  permanent  appropria- 
tion   

June  30, 1892,  amount  expended  during  fiscal  year •- 


$25,000 
5S,000 


July  1, 1892,  amount  availahle,  under  permanent  appropriation  of  August 
11, 1888,  for  fiscal  year  ending  June  30, 1893 25,000 


Detailed  statement  of  expenditures  for  operating  snag  boats  and  dredge  boats  on  Upper 

Mississippi  River  for  the  fiscal  year  ending  June  30, 1892* 


i 

1 

> 

■ 

To  whom  paid. 

Total. 

Office  ex- 
penses, 
superin- 
tendence, 
and  con- 
tingen- 
cies. 

Labor. 

Subsist- 
ence. 

Fuel. 

Expense. 

Repairs. 

1 

o 

Jviy,  189L 
Pilot  SfcAflmboftt  Co 

$75. 10 
27.00 
22. 58 
10.60 
08.61 
2.25 

$75.10 
27.00 

Fr«d  A   Bill                      

9 

Thos.  E.  Schiudler  &  Co  ... . 
l!)iAA  J   Litmtt 



$22. 58 
10.60 

1 

5 

Ben  Wilson  &.  Son     

$4.97 

$63.64 

6 

C.  W.  Durham 

$2.25 

7 

W.  I).  McManus 

126. 00 
20.00 

128.00 

fi 

Henrv  Koettker 

20.00 
52.30 
33. 52 
246.31 
33.79 

g 

A .  BoHchert  &.  Co ........ 

52.  30 
37.  57 

10 

T.  Nodler 

4.05 
6.00 

11 

Kellofir  Bir&re  Co 

252. 31 
33,79 
16.  .W 
40.26 

12 

.  .do    

13 

A  M  Riddle     

1 

16.53 

\A 

W.  A.  Bousack  Lumber  Co. . 

McElroy  &,  Armitage 

f!  A  HntchinBOii    .   ........ 

1 

;"!!!!!. 1. ..:::: 

40.26 

15 

56.73 

8.00 

354. 15 

. 

1 

56.73 

16 

! 

8.00 

17 

(Taiiiefl  Wanl  &.  Sou    ........ 

1 

354.15 

IS 

L  T.Davis 

27. 00 
78.70 

''.v^v///s.vz'.y.'.'. 

27.00 
78.70 

19 

Pilot  Steamboat  Co 

1 

20 

Ben.  Wilson  &,  Son 

12. 80 

12.80 

21 

C  F.  Alden  &.  Co    

159.24 
27.79 
44.43 

10. 55 

159.24 

22 

Thos.  E.  Schiudler  &  Co 

Chas.  •!.  IjonGT 

t 
1 

27.79 

23 

40.13 

4.80 
10.55 

24 

McCahe Brothers ........... 



25 

Hired  men 

1,523.33 
36.85 

$1,523.33 

26 

Various  nersons ............ 

15.85 

21.00 

Total 

3,124.47 

2.25 

1.623.33 

610.87 

614.04 

413. 36 

190.63 
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Detailed  statement  of  expenditures  for  operating  snag  boats  and  dredge  boats  on  Upper 
Mississippi  River  for  the  fiscal  year  ending  Jane  SO,  i<$^;9— Continued. 


6 

> 

•s 

6 

To  whom  paid. 

Total. 

Office  ex- 
penses, 
snperin- 
tendeucCf 
and  con- 
tinjcen- 
cies. 

Labor. 

Subsist- 
ence. 

Fuel. 

Expense.  Bepain. 

27 

Auffust,  1891, 
S.  G.  G-amett 

i 

$30.00 

35.70 

6.72 

17.38 

17.56 

106.71 
9.00 
26.32 
24.55 
25.66 
40.00 
49.00 

134.00 
30.00 
26.06 
90.24 
26.80 
15.79 
15.67 
28.26 
8.25 
45.00 
24.40 
27.00 
75.83 
15.85 
•    2;i.24 
18.00 
18.00 

$30.00 

28 

Andrew  Warsoo ............ 

$35.70 

29 

John  P.  Somniera 

$6.72 
17.38 

80 

Kobinson  &,  CHry  Co 

KCLibbv  &Co 

31 

17,56 
106.71 

32 

Ewald  Iron  Co 

33 

ChftH.  L.  Bamuni 

9.00 

34 

Kranz  &  Jahn 

$26.32 
24.55 
24.06 

85 

Matt  Ahem 

36 

YanE  &  Son 

40.00 

49.00 

134,00 

30.00 

1.60 

37 

S.  G.  Gamett 

38 

James  Robinson  &.  Son 

S.  W.  Vaiiderwarker 

T.C.  Bright  &  Co 

39 

40 

41 

Gannits  liros.  Sc  Schwab  . . . 
R.  T.  Wilson 

26.05 
90.24 
26.80 
11.79 
15.67 

42 

43 

J.  F.  Brown 

44 

Mfiroord  Bros  ..» 

4.00 

4ft 

W.D.Sutton 

46 

Fred.A.BiU 

'28.26" 

47 

C.  W.  Durham 

$8.25 

48 

James  Robinson  Sc  Son 

Ferd.  Walter  &  Son 

45.00 

40 

24.40 

IK) 

JohuO'Neil 

27.00 

M 

McDonald  Bros 

74.33 
15.45 
23.24 

1.50 
.40 

fi2 

Clias.  J.  Long 

53 

Thos.  SchincUer  &  Co 

Henry  Harrison 

M 

18.00 
18.00 

N) 

W.W.Frick 

56 

Hire<l  men 

1, 284. 83 

240. 00 

1, 070. 58 

$1, 284. 83 

240.00 

1, 070. 58 

57 

. . .  .do 

....do 

58 

60 

Various  persons 

28.11 
27.40 
20.16 
36.00 
24  00 
20.00 
29.37 
15.26 

7.00 

22.00 
20.40 
20.16 

60 

C.  A.  Hutchinson 

61 

C.Bowling 

62 

Ben.  Wilson  &  Son 

36.00 

63 

Alex.  Latshaw 

24. '66" 
20.00 

64 

S.G.Garnett 

65 

McDonald  Bros 

23.71 

5.66 
.40 

66 

T.NotUer 

- 

14.86  1 

Total 

September,  1891. 
"Various  persons 

3. 806. 69 

8.25 

2,595.41 

434.58  !  534.82 

37.66 

195.97 

©7 

50.39 
6.00 
38.70 
22.50 
67. 13 

21.89 

37.50 

6.00 

38.70 

22.50 

- 

68 

MuDunald  Bros 

69 

Wm.  Harland 

70 

G.  A.  Palmer 

71 

M.Funk 

2.28 
35.00 

64  85 

72 

J.F.Ris&Bro 

35.00 

4.37 
22.33 
38. 15 

5.54 
42.91 
75.05 

9.25 
276.  65 
73.  50 
50. 44 
•21.75 
143.  31 
27.00 
3:{.  2(5 
11,91 
2K.  :i4 

9.00 
27. (K) 
31  02 
24.  70 
IS.  (10 
22.50 



73 

Iowa  Irrm  Works 

4.37 

74 

J.W.Niemer 

■*********i      --------- 

1 

22.33 

75 

Klindt,  GeiRor  &  Co 

R.  S.  Blakemore 

37.07 

1.08 

76 

5.54 

77 

R.  L.  Pettiboue 

42.91 
52.05 

78 

Various  persons 

20.50 

2.50 

79 

CW.Durliam 

9.25 

80 

James  Ward  &.  Son 

276.65 

81 

Wm.  D.  McMamiB 

73.50 

82 

A.  Bosohert  &  Co 

50. 44 

21.75 

131.08 

83 

Henry  A.  Koettker 

84 

W.H.Langdale 

"27."  66' 
25.50 

12.23 

85 

Wm.  Harland 

86 

C.  A.  HnlchinHon 

1 

4.56 

3.20 

11.91 

.60 

87 

A.M.  Kiddle 

.......... 

88 

T.Nodler 

27.74 

"""9.'66' 
27.00 

89 

H.  0.  Browning 

90 

L.  T.Davis 

91 

Chas.  J.  Lcmg 

I 

27. 02 
24.70 

4.00 

92 

Thos.  Schindler  *^  Co 

Henry  llarrisou 

1 

93 

18.00 
22.50 

94 

CF.Alden 

s 
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Detailed  statement  of  expenditures  for  operating  snag  boats  and  dredge  boats  on  Upper- 
Mississippi  River  for  the  fiscal  year  endiiig  June  30,  1893 — Continued. 


1 

> 

1' 

To  whom  paid. 

Total. 

Office  ex- 
iwnsea, 
superin- 
tendence, 
and  con- 
tingen- 
cies. 

Labor. 

Subsist- 
ence. 

Fuel. 

Expense. 

Repairs. 

ft5 

Bepttmher^  7^2— Contiuned. 
Fiaher  &Co 

$4.50 

12.76 

40. 39 

64.67 

135. 21 

1.50 

4.06 

16. 95 

18.89 

30.00 

25.00 

1, 495. 00 

$4.50 
12.76 

96 

Geo. G.Perry  dtBro 

97 

Win.Ryau  &Co 

40. 39 
39  54 

98 

Bart  E.  Linehan 

$25.13 

99 

Fred.  A.  Bill 

41. 'LI  91 

100 

A.  R.  Knighta  &  Co 

1.50 

101 

M.W.  andE-Dupuis 

Geo.  N.  Machen 

4.06 
16.95 

18.89 

102 

100 

GaunitE  Bros.  &  Schwab 

T.  C.  Bright  &  Co 

104 

30.00 
25.00 

105 

S.G.Garnett 

106 

Hired  men 

$1,495.00 

Total 

......... 

3, 073. 63 

tl4  79 

1  lOR  nn 

526. 17 

592.37 

375.00 

$70.30 

October,  1891. 
Hired  men 

^A9.     IV              «,   ^ww.    w>. 

•     1 

1,175.33 
103. 20 
3.00 
30.10 
42.  61 
31.  50 
39.23 
33. 10 
28.00 
40.00 
18. 35 

i,  175. 33 

2 

C.  F.  Alden  4&  Co 

103.20 

3 

Wm.  Gleason 

• 

3.00 

4 

Jos.  Bryant 

30.10 
34.67 

5 

McDole  Sl  Schroeder 

Fred.A,3m 

'si.' 50* 

7.94 

6 

» 

7 

McDonald  Bros 

W.  S.  Rooeevelt  &  Co 

John  Harry 

^35.' 48' 

3.75 
33.10 

8 

9 

28.00 
40.00 

10 

S.G.Garnett    

11 

F.  W.  Lnly  &  Son 

17.85 

.50 

12 

Diamond  Jo.  Line  Steamers. 
K.  S.  Blakemore 

6.90 

8.47 
67.10 

8.80 
52. 85 
20.47 

3.  .57 
60.00 

8.40 
08.86 
33.75 
44.79 

4.38 

5.89 

6.90 

13 

8.47 

14 

S.  W.  Vandorwarkor 

Clinton  Bridge  «fc  Iron  Co. . . 
C.P.Di.sney^  Son 

67.10 

15 

8.80 

16 

'26.47 
3.57 

52.85 

17 

£.  Ratlimau  &.  Sons 

18 

C.S.IIilbouni 

19 

D.  F.  Dorrance 

60.00 
8.40 

20 

Biiriiard  &  Leas  Mfg.  Co 

Henry  Harriaun 

21 

98.86 

22 

•Thofl.  E.  S<hindler 

33.75 
43.00 

23 

Chas.  J.  Long 

1.70 
4.38 
5.89 

24 

Davis  &  Co. 

Hartz  &.  Bahnsen 

25 

Total 

1,  968. 65 

8.47 

1, 175. 33 

218. 98 

42L61 

137.46 

6  90 

November,  1891. 
Various  persons 

26 

17. 40 

158.75 

11.97 

18.07 

51.66 

10.95 

14.30 

50.00 

307.66 

91.52 

25.  50 

50.00 

30.00 

10.60 

13.90 

27.51 

9.05 

36.00 

2.50 

1. 340.  00 

20.5.  00 

1, 070.  00 

36.00 

75.  24 
47.47 

10.65 
10.15 
11.22 
18.07 

6.76 
148.60 

27 

* 
do 

28 

Leiciit  Bros 

.75 

29 

Steinbrccher,  Dehn  &  Lau  . . 
H.  0.  Browning 

80 

51.66 

31 

J.  L.  Yanoedoll. 

10.95 
14.30 

32 

Chaa.  Allen 

83 

RS.Owen 

50.00 
249.70 

'  '25.' 56" 
50.00 
36.00 

84 

T.  C.  Bright  &  Co 

57.96 
91.27 

35 

Gaunitz  Bros  dt  Schwab .... 
C.  A.  Hutchinson 

.25 

36 

8T 

S.G.Ganiott 

38 

Fred  A.Bill 

39 

T.Nodler  

8.30 
13. 90 
27. 51 

8.95 

2.30 

40 

•Tolin  Schlcgel 

41 

Thoe. E. Scliindler  &  Co  .... 
Chas.  J.  Lons 

42 

"'36.' 66* 

.10 

43 

Henry  Harrison 

44 

William  Don 

2.50 

45 

Hiro<1  men 

do 

1.  346. 00 

205. 00 

1, 070. 00 

36.00 

46 

47 

do 

48 

do 

St. Louis,  Keokuk  and  North 
western  Rwy  Co 

49 

75.24 
47.47 

60 

do 
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lied  statement  of  expenditures  for  operating  snag  boats  and  dredge  boats  on  Upper 
Mississippi  River  for  the  fiscal  year  ending  June  SO,  1892 — Continued. 


To  whom  paid. 

Total. 

Office  ex- 
penses, 
superin- 
tendence, 
and  con- 
tingen- 
cies. 

Labor. 

Subsist- 
ence. 

Fael. 

Expoase. 

ft 

Repairs. 

Vbvcmder,  1591— Continued. 
2!.  A.  Hutchinson 

$17.00 

20.00 

7.25 

0.50 

12.13 

309.00 

72.00 

5.31 

$17.00 

Li.  CIint(»n 

1 

20.00 

J.  W.  Durham 

$7.25 

9.50 

12. 13 

:.-. 

P.  B.  Martin 

VV.  R.Tibbals -. 

Sired  men 

$309.00 
72.00 

1 

• 

do 

1 

B:.Scbults 

$5.31 

........ 

Totals 

4,235.24 

31.38 

3, 098.  00  :  $283. 23 

691.21 

131.42 

Deeemher^  1891. 
Albert  GIlle«i»ie 

7.33 
415. 00 
355.33 

11.88 
1.76 

7.33 

Hired  men 

200.00 

215.00 

D.  H.  ADDleton 

855.33 

:» 

M!c£lroy  &  Armitage 

A.  Weber  &  Co 

$11.88 

1.76 

• 

1 

Total 

791.30 

200.00 

222.33 

355.33 

18.64 

January,  1892. 
Sired  men 

215.00 

« 

215.00 

- 

JX* 

February,  1899. 
Sired  men 

215. 00 

215.00 

March,  1899. 
Hired  men 

465.00 
75.00 

250.00 
75.00 

215.00 

t 

1 

Total 

540. 00 

325.00 

215.  00 

1    ' 

1 

April,  1892. 
C.  W.  Durham 

9.75 

18.45 

120.  83 

427.34 

9.75 
18.45 

• 

D.Tipton 

1 

. 

Hired  men 

120. 83 
327.34 

1 

1 

do 

100.00 

1 

1 

Total 

576.  37 

128.20 

448.17 

1 

1 

May,  1892. 
Hired  men 

234.50 
125. 00 
188.00 
156.76 
18.25 
16.86 

•     35.00 

6.90 

22.75 

18.85 

72.00 

227. 46 

4.00 

8.16 

17. 25 

55.50 

5.88 

7.32 

51.10 

234.50 
125.00 

1 

D.Tipton  

1 

Hirea  men 

188.00 

McElroy  &  Armituge 

Mossman  &  VoUmer 

1 

166.76 

18.25 
16.86 

, 

R.  S.  Blakemore 

1 

St. Louis,  Keokuk  and  North- 
"westorn  Rwv.  Co 

35.00 
6.90 
2.85 

Baker  &,  Housman .  T. ...... . 

Chas.  J.  Ix)ntF .. 

19.90 
18.85 

Thos.  E.  Schindler  &  Co  ... . 

Coal  Valley  Mining  Co 

Buck  Reiner  Co 

72.00 

213.06 
4.00 
8.10 
7.25 

13.80 

MisHiAsippi  Coal  and  Ice  Co 
T.  W.  Niemer 

Various  nersons 

10.00 
54.00 

E.M.Diclcev  Co 

1.50 
5.88 

Standard  Oil  Co 

Carson  &  Rand 

7.32 

Wilkinson  &  Co 

6L10 
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Detailed  statement  of  expenditures  for  operating  snag  boats  and  dredge  boats  on  Upper 
Missis9ippi  Rirer  for  the  fiscal  year  ending  June  SO,  1892 — Continued. 


• 

1 

g 

• 

To  whom  paid. 

Total^ 

Oiflee  ex- 
penses, 
superin- 
tend(«nce, 
and  con- 
tin  geu- 
cies. 

• 

Labor. 

Subsist- 
ence. 

Fuel. 

Expense. 

Kopair. 

24 

HcElroy  &.  Amiitago 

Various  nersoiis 

$37.01 

•   19.75 

23.00 

9.12 

1,4,'W.50 

108. 00 

24.34 

21.06 

48.68 

17.15 

32.05 

15.40 

251.00 

$37.01 

25 

$4.75 

$15.00 
2:^.00 

26 

T.  C.BrJirht 

27 

J.  W.  Nienier 

9.12 

• 

28 

Hired  wwn 

$100.00  $1,334.50 

!     

29 

Coal  Valley  Mining  Co 

Kahlke  &.  Bro 

108.  OU 

30 

1 

24.34 

•31 

Thos.  E.  Scliindler  &  Co 

T.  Nodler 

t 

21.06 
47  18  ' 

32 



$1. 50 

1.50 

22.80 

33 

Cbas.  J.  Lt)n  n 



15.05    

• 

34 

A.  Lescheu  &  Sous  Rope  Co. 

J.  A.Fay  &Co 

Hired  men 

Total 

9.25 

36 

1 

15.40 

36 

251.00 

3,  312. 60 

135.11  1  1,945.00 

309.58  \  282.00 

91.73 

489.18 

Hired  men 

87 

47.70 
4.00 

93.00 
4.43 

15.50 

21.75 

7.25 

1.75 

159. 00 

2.50 

58.64 

5.70 

30.96 

1,460.00 

340.00 

7.50 

45.33 

47.70 

38 

C.  W.  Ihu'ham 

4.00 

39 

F.  H.  Ketcham 

tTainea  Ward  Sc  Son 

93.66 

40 



4.43 
15.50 

41 

Karle  Sc  Schulis 

4? 

George  Hill 

1 

21.75 

43 

C.  W.  Durham 

7.25 



44 

Taher  &.  Co 

.......... 

1.75 

45 
46 

F.  H.  Ketcham 

159.00 

'  Karle  &  Scbulz 

2.50 

47 

A.  Mackenzie,  major  of  en- 
gineers   

58.64 

. 

!'"'"••■• 

48 

P.K.Sutt<m 

..       ..  .........^....       . 

5.70 
36.96 

49 

Standard  Oil  Co 

1 

50 

Hired  msn 

2U0. 00 

1,260.00 
340.00 

1 

51 

do 

52 

C.  W.  Durham 

7.50 

53 

T  Nodler   

ifj  98    

1.35 
10.00 

54 

Kellogir  Birge  Co 

263.01 

68.76 

494. 37 

253. 01 
68.76 

55 

Frank  J.  Weess 

56 

Chaa.  Schnltz 

3.90 

67 

Kellogg  Birge  Co 

494. 37 

j^v  ^>vr^^    .M^Mm,  j^»/    -WW  ........... 

Total 

3,141.05 

277. 39 

1 

1,600.00 

369  65  I  9Ji9.  nn 

570.81 

71  20 

Summary  of  expenditures  for  operating  snag  boats  and  dwedge  boats  on  Upper  Mississippi 

River  fw  fiscal  year  ending  June  30,  189^» 


Month. 

Office 
expenses, 
superin- 
tendence, 
etc. 

Care,  repair,  and  operating  snag  boats. 

Labor. 

Subsist- 
ence. 

Fuel. 

Expense. 

Bepairs. 

Total. 

1891. 
July 

$2.25 
8.25 

14.79 
8.47 

31,38 
200.00 

$1, 523. 33 
1,  524. 83 
1,495.00 

$510.87 

236. 31 

363.43 

63.33 

195.84 

$614.04 
295.68 
419. 80 
166. 60 
548.35 

$413.35 

2.30 

311.09 

36.85 

47.72 

$160.63 
36.00 

$3. 122. 22 
2, 095. 12 

AufiTUSt  .................. 

Sentember  ............... 

2.  589.  32 

October ............. 

256. 78 

November ................ 

1,992.00 
216.00 

215.00 
215.00 
215.00 
448.17 
1, 694. 00 
1,260.00 

* 

2, 783. 91 

December 

215.00 

1892. 
Jannarv 

215  00 

Febrnarv 

■ 

215.00 

March 

325.00 
128. 20 
1:^5. 11 
277.39 

215.00 

April 

448. 17 

May 

369.58 
369. 65 

282.00 
252.00 

91.73 
263.81 

332. 42 
47.70 

2, 769. 73 

Jane 

2, 193. 16 

Total  fiscal  year 

1, 130. 84 

10,797.33 

2, 099.  01 

2,478.47 

1, 166, 85 

576. 76 

17, 118. 41 
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Summary  of  expenditures  for  operating  may  boats  and  dredge  boats  on  Upper  Mississippi 

River  for  fiscal  year  ending  June  SO,  J89B. — Coutinued. 


Montli. 


1891. 


Jnly 

August ... 
Seplember 
October . . . 
November. 
Deeember . 


1802. 


January.. 
February 

March 

AprU 

May 

Juue 


Care,  repair,  and  operating  of  dredge  and  tender. 


Labor. 


$1,070.58 


1, 175. 33 

1,106.00 

7.33 


Total  flBcal  year. . 


sini.oo 

340.00 


Subsist- 
ence. 


$158.70 

203.31 

165.  G5 

87.30 


3,950.24 


614.05 


FueL 


$277.71 
134.00 
254. 91 
142.86 


800.48 


Expense. 


$36.36 
62.91 

100.91 
83.70 

355.33 


307.00 


945.91 


Repairs. 


$159.97 

70.30 

6.90 


13.64 


156.76 
23.60 


431.07 


TotiL 


$1,703.82 

460.52 

1,703.40 

1,410.95 

376.30 


407.76 
670.50 


6,750.75 


Grand 
total. 


$3,124.47 
8,806.60 
3,073.63 
1,968.65 
4,235.24 
791.30 


215.00 
215.  OD 
54a  00 
576.37 
3,312.60 
8,141.05 


25,000.00 


report  of  mr.  c.  w.  durham,  assistant  bnoiniser. 

United  States  Engineer  Office, 

Bock  Island,  III,,  July  1, 189B. 

Major:  I  have  tlie  honor  to  present  my  report  on  the  operations  of  snag  boats 
and  dredge  boat>s  on  Upper  Mississippi  River  for  the  fiscal  year  ending  June  30, 1892, 
together  with  some  statistics  of  commerce  and  navigation : 


operations  of  snag  boat  general  BARNARD. 

The  Barnard  left  Dubuque  on  the  morning  of  July  1, 1891,  and,  proceeding  down 
river,  arrived  at  Keokuk  on  the  evening  of  the  3d.  On  her  way  down  considerable 
work  in  removing  sua^s  and  impending  trees  was  performed  at  Nine  Mile  Island,  at 
Pomme  de  Terre  Prairie,  above  Keithsburg  Bridge,  and  in  Dallas  Chute. 
'  From  Jnly  4  to  10  the  Barnard  lay  at  Keokuk,  making  repairs  to  capstans,  taking 
on  supplies,  and  refitting  generally. 

July  11  the  snag  boat  left  Keokuk  for  below,  arriving  at  St.  Louis  on  the  12th; 
and,  returning  up  river,  arrived  at  La  Crosse  on  the  28th.  On  this  trip  work  in  re- 
moving obstructions  was  performed  at  or  near  Alexandria,  Fabius  Island,  Hickory 
Chute,  Louisiana,  Clarksville  Chute,  Mason  Chute,  Hatchet  Chute,  Sandy  Island, 
Turners  Island,  Maple  Island,  Stirling  Island,  Amaranth  Island,  Blackbird  Island, 
Mundys,  Marion  City,  Ortons  Island,  Oquawka,  Benton  Island,  Elk  River  Slough, 
Dubuque,  Maquoketa  Slough,  Yellow  River,  Brownsville,  and  Broken  Arrow  Island. 
A  barge  wreck  at  mouth  ot  Henderson  River  was  removed  and  a  buoy  placed  on  the 
wreck  at  head  of  Iowa  Island. 

From  July  29  to  August  17  the  crew  of  the  Barnard  was  employed  in  constraction 
work  in  vicinity  of  La  Crosse.  The  material  used  was  paid  for  under  appropriation 
for  "  Improving  Mississippi  River  from  Minneapolis  to  Des  Moines  Rapids,"  and  was 
brought  to  the  work  by  tow  boat  Alert  and  launch  Ada,  the  Barnard  being  used  as 
quarters  for  the  laborers.  The  work  performed  cousisted  in  the  construction  of 
1,115  linear  feet  of  shore  protection  at  loft  bank  above  Taylors  Island  (105);  of  a 
dam  across  the  cut-off  at  Bates  Island  (104);  and  in  making  repairs  to  shore  pro- 
tections at  Taylors  Island  and  Grand  Island  (106).  Further  details  of  this  work 
are  given  in  my  report  on  work  of  the  general  appropriation  above  mentioned. 
While  this  work  was  going  on,  water  gauges  were  established  at  both  of  the  La 
Crosse  bridges,  the  one  at  the  new  bridge  being  cut  in  stone  on  the  east  draw  pier. 

On  August  18  the  Bay^ard  proceeded  down  river  from  La  Crosse  and  reached  St. 
Louis  September  3.  On  account  of  the  very  low  stage  of  water  considerable  difficulty 
was  experienced  in  getting  over  the  bars  at  Deadmans,  Sand  Prairie,  Turkey  Island, 
Burlington,  Pontoosiic,  and  Sterling  Island.  Several  stranded  steamboats  were  set 
afloat.  A  number  of  the  proposed  dams  below  bridge  at  Prairie  du  Chien  were 
located.  A  large  and  dangerous  rock  opposite  the  steamboat  landing  at  Genoa  was 
broken  up  with  dynamite.  Snags,  impending  trees,  and  other  obstructions  were  re- 
moved at  or  near  Broken  Arrow  Island,  Coon  Slough,  Battle  Slough,  Lansing,  Lvnx- 
ville,  Wyalnsing,  Glenhavcn,  Cassville  Sloujrh,  Eagle  Point,  Deadmans,  Galena  River, 
Bellevue  Chute,  Sand  Prairie,  Arnolds,  Keith^)burg,  Oquawka,  Sauerweins,  Dallas 
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Chute,  DesMoinesRiver^  Ortonslslandj  Clarksvi  lie  Island,  McCoy  s  Island,  and  Thomas 
Chute. 

On  »S^tember  5  the  Barnard  returned  up  river  from  St.  Louis  and  reached  St.  Paul 
on  the  29th.  This  trip  was  a  remarkable  one,  owiu^  to  the  heavy  draft  of  the  Bar- 
nard and  the  extremely  low  stage  of  the  river,  which  was,  between  St.  Louis  and 
Keokuk,  lower  than  ever  known  before,  and,  above  Keokuk^  nearly  if  not  quite,  as 
low  aa  the  low  water  of  1864.  (The  low  water  of  1864  has  hitherto  been  used  as  the 
datum  of  low  water  on  the  Upper  Mississippi.)  Progress  was  very  difficult  at  several 
unimproved  localities,  but  at  points  where  our  work  has  been  completed  very  little 
obstruction  was  met  with.  J.ne  bars,  in  getting  over  which  the  greatest  difficulty 
was  experienced,  were  at  fildt  of  Hickory  Chute,  above  Burlington,  foot  of  Illinois 
81oufi;h,  at  Sand  Prairie,  at  Bellevue  Slough,  Deadmans,  Eagle  Point,  picnic  grounds 
above  Dubuque,  below  Gleuhaven,  and  below  lower  bridge  at  Winona.  Numerous 
sunken  snags,  that  would  probably  have  been  missed  at  a  higher  stage,  were  found 
and  removed,  and  in  this  regard  the  work  of  the  trip,  as  well  as  of  the  season,  was 
very  snccessfuL  On  this  trip  snags,  impending  trees,  etc.,  were  removed  at  or  near 
Jersey  Landing,  Mason  Chute,  Enterprise  Island,  Iowa  Island,  Dardenne  Island,  Sarah 
Ann  Island,  Sandy  Island,  Turners  Island,  Hogville,  We^tport  Island,  Thomas  Chute, 
McCoys  Island,  Carrolls  Island,  Amaranth  Island,  Bayou  St.  Charles,  Fabius  Island, 
Ortons  Island,  Buzzard  Island,  Fox  Island,  Potters  Slough,  Sauerwein's  Bend,  Bay 
Island,  and  Deadmans  Bar. 

On  October  1  the  Barnard  left  St.  Paul  for  down  river,  and,  taking  in  tow  four 
barges  at  Trempealeau,  arrived  at  Lansing  on  the  4th.  From  October  5  to  15  lay  at 
Lynxville.  the  crew  being  employed  on  construction  work  in  Crooked  Slough.  On 
tlie  16th  tne  ElriCy  which  had  previously  done  the  towing,  having  broken  her  shaft, 
the  Barnard  was  brought  out  and  towed  for  the  work  until  its  completion,  October 
24.  The  material  used  in  the  work  at  Crooked  Slough  was  paid  for  under  appro- 
priation for  "  Improving  Mississippi  River  from  Minneapolis  to  Des  Moines  Rapids." 
The  work  consisted  in  the  construction  of  1,183  feet  of  shore  })rotection  and  the 
needed  repairs  to  various  shore  protections  in  the  slough.  Further  details  of  this 
work  are  given  in  my  report  on  work  of  the  general  appropriation  above  mentioned. 
On  October  25  the  fleet  was  taken  to  Genoa,  where  it  was  received  by  United  States 
towhoat  Alert, 

On  October  26  the  Barnard  started  down  river,  arrived  at  Keokuk  on  the  31st,  and 
then  laid  up  for  winter  in  the  Des  Moines  Rapids  Canal.  On  the  way  down  work 
was  performed  at  or  near  Bad  Axe,  Lansing,  Hey tmans,  Keithsburg,  and  Twin  Island. 
The  debris  of  the  old  railroad  transfer  at  Sabula  was  cleared  away. 

In  1892  the  Barnard,  having  received  ordinary  needed  repairs,  left  Keokuk  May 
12,  and  proceeded  up  river  as  far  as  Lynxville,  where  she  arrived  at  noon  on  the  25th. 
On  account  of  high  water  and  rising  river  she  theu  turned  back  and  ran  to  Keokuk. 
On  this  trip  work  was  performed  at  or  near  Skunk  River,  Benton  Island,  Johnsons 
Island,  Keithsburg,  Iowa  River,  Bay  Island,  Pomme  de  Tcrro  Prairie,  Dark  Slough, 
Kellers  Island,  Arnolds,  Nine  Mile  Island,  Eagle  Point,  Maqnoketa  Slough,  Hurricane, 
Island,  Jacko  Island,  Cassville  Slough,  Ferry  Slough,  and  Clayton. 

The  Barnard  was  in  commission  during  the  fiscal  year  145  days,  31  of  which  were 
spent  on  construction  work  near  La  Crosse  and  at  Crooked  Slough. 

Between  June  7  and  12, 1892,  the  Barnard  and  her  crew  were  employed  in  closing 
a  break  in  the  Hunt  Levee,  near  Canton,  Mo.  During  the  remainder  of  the  month 
the  orew  were  engaged  in  wrecking  work  and  in  makiDg  repairs. 

Summary  of  operations  of  snag  boat  General  Barnard  for  the  fiscal  year  ending  June  30, 

1892, 

Sn ags  removed 819 

Leaning  trees  pulled  back 5^ 

Leaning  trees  felled 1,095" 


Wreck  removed. 


1 


Steamboats  assisted 7 

Rock  removed  (Genoa) 1 

Miles  run .* 4,092 

Rock  put  in  works  by  crew cubic  yards..  4,444.3 

Brush  put  in  works  by  crew do 2,366.7 

D^ris  of  railroad  transfer  below  Sabula  Bridge  removed,  involving  the  cutting  of 
60  piles  and  the  breaking  up  of  40  bowlders  and  pieces  of  rock. 

OPERATIONS    OF    DREDGE    PHOENIX,   SNAG  BOAT    J.   G.   PARKE,   AND  STEAM    LAUNCH 

ELSIE, 

The  ParJcCf  dredge  Pha:nix,  and  launch  Elsie  were  used  as  a  dredging  plant  during 
the  season  of  1891  in  deepening  permanent  and  temporary  channels  and  in  removing 
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wrecks  aud  other  obstractions.  The  Parke  was  principally  used  in  towing  the  dredge 
and  dumps  from  point  to  point.  On  arriving  at  the  locality  where  dredsring  work 
was  to  be  performed,  the  Farke  was  laid  np  aud  her  crew  put  on  launch  Ehie,  which 
performed  the  towing  for  the  dredge. 

On  September  22,  the  Elsi4i  was  withdrawn  for  other  work ;  and  after  this  date 
until  close  of  season  the  towing  was  done  by  the  Parke, 

During  the  month  of  July,  1891,  the  plant  was  engaged  in  deepening  aifd  widening 
the  permanent  channel  opposite  Nininger.  Some  bowlders  and  fragments  of  rock 
we^e  removed  from  the  shore  along  the  front  of  the  quarries  above  Nininger  and  at 
entrance  to  Boulanger  Slough.  Details  of  the  above  work  will  be  found  in  report 
under  head  of  "  Improving  Mississippi  River  from  Minuonpolis  to  Des  Moines  Rapids,'' 
from  which  appropriation  this  work  was  paid  for.  On  July  26  the  Parke  made  a  trip 
from  Hastings  to  Redwing  and  return,  removing  three  dangerous  snags  from  near 
the  mouth  of  Cannon  River. 

From  July  29  to  August  4,  dredge  Ph^gnix  lay  at  Hastings,  undergoing  repairs, 
launch  EUie  in  the  mean  time  being  employed  in  towing  'material  for  work  between 
St.  Paul  and  Prescott. 

From  August  5  to  August  17  the  dredge  was  employed  in  widening  and  deepening 
the  ohaniiel  below  Island  21  (Wharf-boat  Bar).  Three  cutA  were  made  through  the 
bar,  the  dredge  covering  an  area  about  950  feet  long  and  100  feet  wide.  Amount  of 
material  dredged  and  removed  was  8,261  cubic  yards;  time  spent  in  casting  was  four 
days.  Had  it  not  been  for  this  work  navigation  at  this  locality  would  nave  been 
much  impeded,  if  not  entirely  checked. 

On  August  18  the  plant  moved  down  river,  arriving  at  La  Crosse  on  the  evening 
of  the  23d.  On  the  way  down  snags  and  other  obstructiuus  were  removed  at  or 
near  Crats  Island,  Zumbro  River,  and  Blacksiinth  Chute.  August  24  to  26,  iuclusive, 
the  dredge  removed  barge  wreck  above  mouth  of  Root  River. 

August  29  the  dredge  commenced  removing  sand  point  at  Devils  Elbow,  in  Cass- 
ville  Slough.  The  channel  at  this  locality  was  very  narrow,  so  much  so  that  ra^ 
had  great  trouble  in  making  the  passage.  After  3,600  cubic  ^ards  of  material  had 
been  removed  and  the  chamiel  widened  about  40  feet,  it  was  thought  best  to  move 
down  to  Four  Mile  Island,  below  Dubuque,  where  navigation  was  finding  great  diffi- 
culties. 

Left  Devils  Elbow  on  September  4,  arrived  at  Four  Mile  Island  on  the  7th,  and 
commenced  operations.  Work  at  this  locality  was  completed  on  Sei>tember  15.  A 
cut  2,000  feet  in  length  was  dredged  to  a  depth  of  about  5  fe-et,  and  a  short  second 
cut  was  OLade  at  the  lower  end,  making  a  good  channel  of  about  50  feet  in  width. 
By  this  work  navigatioa  was  greatly  benefited,  although  later  iu  the  season,  the 
cut  becoming  somewhat  filled.up,  some  difficulty,  especially  to  rafts,  was  again  ex- 
perienced. 

On  September  16  the  plant  again  moved  down  river.  September  17  to  19  the  dredge 
removed  barge  wreck  above  Arnolds.  The  plant  arrived  at  Sabula  during  after- 
noon of  September  19.  The  dredge  commenced  removal  of  gravel  bar  at  guard  fence 
above  Sabula  Bridge  on  September  21  and  continued  work  on  the  bar  until  the  even-- 
ing  of  the  29th.  Iwo  cuts  were  made,  each  about  500  feet  in  length.  The  material 
taken  out  (4,860  cubic  yards)  consiHted  mainly  of  line  gi*avel,  coai*8e  sand,  muscle 
shells,  and  mud,  in  so  compact  a  maHs  that  its  removal  wa^i  (juite  difficult.  While 
making  the  first  cut  the  dredge  met  with  a  ledge  of  rock,  about  75  feet  below  the 
head  of  guard  fence.  The  upper  surface  of  the  ledge  was  nearly  all  at  a  depth  of  5  or 
6  feet  (stage  0.6  foot) ;  but  some  points  projected  much  higher,  which  points  were 
broken  olf.  A  considerable  portion  of  the  gravel  bar  still  remains  and  should  be  re- 
moved at  some  future  time. 

On  September  30  moved  down  the  river,  arri^^ng  at  Cordova  about  noon  of  Octo- 
ber 1.  One  day  was  spent  in  attempting  to  remove  the  obstructing  rocks  in  this 
locality,  but  with  little  success.  On  account  of  the  hardness  of  the  rock,  drilling 
and  blasting  will  probably  have  to  be  resorted  to. 

Passed  Rock  Island  Rapids  October  5.  October  6  to  8  the  dredging  plant  was  at 
work  on  rock  and  gravel  patch  at  Rock  Island  landing ;  27  dump  loads  of  material 
were  removed.     More  work  will  ha  needed  at  this  locality. 

Left  Rock  Island  October  9  for  do^vn  river;  pulled  snags  above  Fairport,  at  Prairie 
Bird  Point,  opposite  Huron  Island,  and  above  Burlingtim.  October  10  to  13  the 
dredge  removed  wreck  of  large  model  barge  above  Burlington.  October  14  and  15 
dredged  at  foot  of  sewer  below  landing  at  Burlington,  removing  15  boat  loads.  Ar- 
rived at  De\ils  Island  October  16  and  began  work  of  removing  rock  pat<^h  in  the 
crossing.  This  work  was  completed  October  21,  resulting  in  the  removal  of  38  boat 
loads  of  fragments  of  rock,  bowlders,  sand,  and  gravel. 

October  22,  the  dredge  removed  bowlder  in  the  crossing  aV)ove  PontooHUc;  Octo- 
ber 23  to  31,  searched  for  reported  obstructions  below  lower  lock  of  canal,  opposite 
landing  at  Keokuk,  and  above  month  of  Des  Moines  River,  Avithout  succeaS;  placed 
sheer  boom  iu  av inter  quarters,  aud  plant  was  laid  up  iu  the  caual. 
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Summary   of  operatioM  of  dredge  Phoenix^  Buatj  boat  J,  G,  Parke,  and  ateam  launch 

EUie  from  July  i,  1891 ,  to  close  of  season. 

Snags  removed 40 

Trees  felled : 170 

Leaning  trees  pulled  back 20 

Steamboats  assisted • -  3 

fiock  patch  removed  (Devils  Island) 1 

Kock,  gravel,  and  bowlder  patch  removed 4 1 

Channels  improved 5 

Wrecks  removed » 3 

Bowlder  removed 1 

In  1892  the  Parke  was  employed  a  few  days  in  April  and  May  in  towing  for  con- 
strnction  work  near  Lagrange.  Only  a  small  part  of  her  expenses  were  paid  from 
the  snag-boat  appropriation. 

Operating  snag  boats  and  dredge  boats  on  the  Upper  Mississippi  River — Summary  of  opera- 
tions from  1888  Xo  1892,  inclusive  {fiscal  years). 


Year. 

Snag  boat. 

Snags 
removed. 

Lean- 
ing 
trees 
felled 
and  re- 
moved. 

Lean- 
ing 
trees 
milled 
back. 

Steam- 
boats, 
etc..  as- 
sisted. 

Miles 
run. 

Bemarka. 

1888 

Barnard  ............ 

232 
361 

398 

271 
359 

853 
1,976 

1,615 

2,130 
1,265 

« 

29 

58 

79 

69 
78 

5,536 
6,174 

6.807 

4.980 
4,092 

In  snagcing  commission,  56 
days,  wreck  removed,  1. 

Barnanl  in  snagginff  com- 
mi8  8io.n,  123  days. 
Wrecks  removed,  7. 

Barnard  in  snaeging  com- 
mission,  104  days  . 
Wrecks  removed,  8 ; 
cribs,  4;  towliead,  1; 
bowlder,  1.  Poets  and 
ringbolts  put  in,  31. 

In  snn;;ging  commission, 
103  days.  Wreck  re- 
moved, 1;  steamboat  in- 
cline removed,  1.  Posts 
and  ringbolts  put  in,  8. 

Barnard  in  snaggin£com< 
mission,  114  days. 
Wrecks  removed,  3  j 
rocks  removed,  3. 

1889 
1800 

1891 
1892 

Barnard,  Parke,  and 
dredge  Ph(jenix. 

JBardard,  Parke,  and 
dredge  Phobuix. 

Barnard 

Barnard,  Parke,  and 
dredge  Pbcenlx. 

1 
20 

1 
10 

Gi 

Jtiil,  1888-1892 

1,621  1    7,839 
5,194     31,330 

313 
471 

32 
131 

27, 589 
71.206 

)taL  1868-1887 

rand  total  1868-1892... 

6,815 

39. 169 

784 

163 

98,795 

SNAGGING  BETWEEN  ST.   PAUL  AND  HASTINGS. 

During  the  extreme  low  water  a  large  number  of  logs,  stumps,  etc.,  were  found 
embedded  in  the  river  bottom,  which  obstructions  could  only.be  successfully  re- 
moved by  dredging.  A  number  of  these  were  found  between  St.  Paul  and  Hastings 
whicii  interfered  somewhat  with  navigation  at  very  low  water  and  hindered,  in 
places,  a  |iroper  scouring  and  deepening  of  the  channel. 

JuHt  before  the  close  of  the  season  of  navigation  a  private  dredge,  which  had  pre- 
viously been  used  by  the  United  States  for  work  above  St.  Paul,  was  employed  in 
removing  these  obstructions.    Fifty-five  snags  were  taken  out  at  a  cost  of  $355.33. 

REMOVING  WRECK  OF  NATRONA. 

The  hull  of  the  raft  boat  Natrona,  sunk  in  1891  opposite  wharf  boat  at  Dubuque, 
about  1,000  feet  from  Illinois  shore,  was  broken  up  by  use  of  dynamite  April  22  and 
23,  1892. 

RIVER  NOTES. 

IVom  July,  1891,  to  close  of  season  the  river  was  very  low,  and  points  of  obstmo- 
tion  were  numerous.  The  packets  were  run  with  ditliculty  and  finally  were  laid  up 
on  accouut  of  the  impossibility  of  carrying  freight  on  the  water  available,    A  Vaa 
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bar  at  Hickory  Chute  caused  all  boats  running  from  St.  Louis  to  Keokuk  to  go  to 
the  bank;  and  virtually  closed  naviffation  to  all  through  packets. 

llie  shoalness  of  the  water  and  the  narrow  chaunels  were  a  great  impediment  to 
raftsmen,  and,  although  the  majority  of  the  raft  boats  were  kept  1)usy,  it  is  believed 
that  the  business  was  conducted  at  a  great  loss.  At  most  of  the  improved  localities 
little  trouble  was  experienced^ut  at  many  other  points  navigation  was  greatly  im- 
l)eded,  or  entirely  blocked.  The  river  between  St.  Paul  and  Prescott,  where  the 
Government  works  are  nearly  completed,  remained  in  good  shape  during  the  season, 
and  boats  reaching  Prescott  had  no  trouble  in  goiirg  through  to  St.  Paul. 

In  1892  the  rivor  early  in  the  spring  was  at  a  good  boating  stage,  and  later,  in  May 
and  June,  was  very  high.  Much  damage  from  overflow  resulted  between  Keokuk 
and  the  Illinois  River.  In  vicinity  of  St.  Louis  the  river  attained  a  higher  stage 
than  before  known,  except  in  1844.  The  river  above  Keokuk  was  also  very  high,  and 
was  sufficiently  so  as  to  cause  a  stoppage  of  the  rafting  business  at  West  Newton 
Slough,  in  consequence  of  which  nearly  all  of  the  raft  boats  were  temporaflly  Taid 
up.  The  snag  boat  Barnard  went  to  the  bank  on  account  of  high  water,  and  but 
very  little  work  of  improvement  could  be  carried  on. 

I  give  below  the  available  channel  depths,  in  feet,  at  some  of  the  worst  bars,  dur- 
ing the  period  of  lowest  water  in  1891,  as  found  by  the^nag  boat  General  Ba:rnard  : 
Below  lower  bridge  at  Winona,  2f ;  head  of  DreAbach  Island,  3|;  foot  of  Dresbach 
Island,  3i;  below  Dakota,  3:  Grand  Crossing,  3^;  above  Brownsville,  3^;  Valley 
Crossing,  3^;  Cassville  Slough,  3;  below  Gordons  Ferry,  3i;  Picnic  Grounds  above 
Dubuque.  2|-;  Eagle  Point,  31;  Four-Mile  Island,  3 ;  Nine-Mile  Island,  3^;  Deadmans, 
3:  foot  or  Bellevue  Slough,  3;  below  Bcllevuo,  3^;  Sand  Prairie,  3j  Arnolds^  3^; 
above  Lyons,  3i;  head  of  Hershey  Boom,  3^ ;  foot  of  Illinois  Slough,  3;  below  Keiths- 
burg,  3i;  above  Burlington,  2f ;  hea<l  of 'Dallas  Chute,  3^;  above  Warsaw,  3;  Lone 
Tree,  3^;  Whitneys,  3i;  opposite  Saverton,  3^;  foot  of  Hickory  Chute,  2J;  Tisdales, 
3i ;  above  Becks  Landing,  3|. 

NARRATIYS  OF  TRIP  OF  SNAG  BOAT  GENERAL  BARNARD  FROM  ST.  LOUIS  TO  ST. 

PAUL  DURING  THE  LOW  WATER  OF  1891. 

The  low  water  of  1891  was  a  remarkable  one,  lower  than  that  of  18G4  (which  was 
the  lowest  on  record  prior  to  1891),  from  Keokuk  to  the  Illinois  River,  at  the  head  of 
the  Des  Moines  Rapids,  and  at  the  head  of  Rock  Island  Rapids;  and  nearly,  if  not 
■quite,  as  low  from  iCeokuk  to  St.  Paul.  During  tlie  low  water  of  1877  (0.75  foot  above 
low  water  of  1864)  bench-marks  were  established  and  water  surfaces  wei*o  taken  at 
very  numerous  points,  from  which  data,  there  being  in  existence  several  reliable 
low- water  marks  of  1864,  we  were  able  to  make  a  close  estimates  of  the  elevation  of 
extreme  low  water  at  any  point  between  the  Illinois  River  and  St.  Paul.  The  low 
water  of  1891  proved  our  calculations  to  be,  in  most  ca^es,  very  nearly  correct. 

As  regards  tiie  low  water  of  1864,  it  may  be  said  navigation  was  almost  wholly  sus- 
pended, the  very  lightest  boats  being  unable  to  reach  St.  Paul.  In  1877  the  situ- 
ation was  nearly  as  bad,  there  being  but  very  few  boat-s  which  tried  to  run. 

The  General  Barnard  is  a  side- wheel  boat,  210  feet  long,  36  feet  beam,  and  draft 

3  feet  3  inches.  Her  draft,  light,  is  perhaps  greater  than  that  of  any  other  boat 
(with  one  exception)  running  on  the  Siississippi  River  above  the  mouth  of  the  Illi- 
nois River. 

The  Barnard  left  St.  Louis  September  5,  and,  on  her  upward  journey,  performed 
her  customary  work  of  removing  snags  and  other  obstructions,  and  alBO  took,  at  fre- 
quent intervals,  by  leveling,  the  elevation  of  water  surface,  for  future  use  and  refer- 
ence. 

No  very  shoal  water  was  found  and  no  trouble  was  experienced  until  Hihe  foot  of 
Hickory  Chute  was  reached  September  9. 

Between  St.  Louis  and  Hickory  Chute  the  following  depths  were  found  at  the  bars 
and  shoal  crossings:  At  Piasa  Dam,  4  feet;  Eagle  Island,  5  feet;  Enterprise  Island, 

4  feet:  above  Bocks  Landing,  3^  feet;  Sandy  Island,  4  feet;  Maple  Island,  4  feet; 
Tisdales  Towhead,  3^  feet;  below  Clarksville,  4  feet.  At  Louisiana  Bridge,  Sep- 
tember 9,  the  gauge  read  0.25  foot. 

When  we  reached  the  foot  of  Hickory  Chute  we  found  a  "no  thoroughfare." 
Sounding  three  consecutive  days,  I  could  find  but  from  28  to  30  inches  of  water  over 
the  bar.  On  the  third  day,  determined  to  make  an  efl^ort,  the  Barnard  started 
into  the  bar  and,  by  the  aid  of  very  powerful  sparring  machinery,  succeeded,  after 
six  hours'  hard  work,  in  getting  through.  This  was  (piite  a  triumph  for  the  spars. 
X  must  say  in  regard  to  this  bar,  that  it  was  the  worst  below  Keokuk ;  that  it  was 
so  bad,  some  two  months  before,  that  the  Gem  City  had  to  be  taken  oflf  and  the  iSid- 
ney,  a  very  light  boat;  substituted  for  the  St.  Louis  and  Keokuk  trade;  that  for 
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three  ireeks  prior  to  the  BamariPi  arrival,  the  Sidnty  had  been  unable  to  ran ;  that 
the  Libhie  ^Conger  had  been  below  the  bar  a  week,  unable  to  ffet  over,  and  that 
nearly  every  boat  with  raft  had,  for  Bome  time,  experienced  great  difflculty  in  mak- 
infi^  the  passage. 

The  Barnard  reached  Keokuk,  without  further  trouble,  on  September  15.  The 
depths  on  the  worst  bars  from  Louisiana  to  Keokuk  were  as  follows :  F^ot  of  Hick- 
ory Chute,  2^  feet;  Saverton,  4^  feet;  Whitneys,  4  feet;  Fabius  Island.  5  feet;  Lone 
Tree,  S^  feet;  Lagrange,  4  feet;  Buzzard  Island,  4  feet;  mouth  of  Des  Moines  River, 
3i  feet.  ^ 

We  found  the  gauge  at  Hannioal  Bridge  to  read  0.5  foot.  At  Quincv  Bridge 
the  gauge  read  0.5  foot.  At  Keokuk,  Lower  Lock,  the  gauge  read  0.0  foot  (the 
same  as  low  water  of  1864). 

Leaving  Keokuk  September  16,  the  Barnard  arrived  at  Rock  Island  September  18. 
At  Burlington,  although  we  found  3^  feet,  it  being  lumpy,  and  the  boat  getting 
somewhat  out  of  the  channel,  we  had  to  spar  two  hours  to  get  over.  One  hour  was 
spent  in  sparring  at  foot  of  Illinois  Chute.  Aside  from  these  delays  no  trouble  was 
experienced.  Soundiogs  on  worst  bars  were:  Devils  Island,  4  feet;  Pontoosuc,  4 
feet;  head  of  Dallas  Chute,  3^  feet;  foot  of  Shokokon, 4^  feet:  above  Burlington,  S^ 
feet;  below  Keithsburg,  3i  feet;  Turkey  Island,  4  feet;  foot  or  Illinois  Chute,  3  feet; 
Hershey  Chute, 4  feet;  opposite  Buffalo, 4  feet;  below  Credit  Island,  3j^  feet.  Rocks 
were  felt  at  Montpelier  and  at  several  points  near  Horse  Island.  Gauge  at  Fort 
Madison  Bridse  showed  0.3  foot  above  low  water  of  1864,  and  gauge  at  Keithsburg 
Bridge  showed  0.35  foot  above  low  water  of  1864.  » 

On  the  21st  of  September,  with  Rock  Island  iiridge  guage  showing  0.25  foot,  we 
started  up  on  the  rapids.  We  had  been  told  by  pilots  and  others  that  it  was  impos- 
sible for  the  Barnard  to  go  over  the  upper  rapids ;  but  we  passed  them  with  very 
little  difflculty;  in  fact,  we  would  have  nad  no  trouble  but  for  an  accident  at  Smiths 
Chain,  where  we  got  out  of  the  channel  and  on  the  rocks,  from  which  we  extricated 
ourselves  after  3  hours'  delay.  Stage  at  Leclaire  (head  of  Rock  Island  Rapids)  was 
0.0  foot. 

Reached  Lacrosse  September  26.  Between  Leclaire  and  Lacrosse  we  met  with  the 
following  delays :  2  hours  at*(Sand  Prairie,  sparring;  foot  of  Belle  vue  Slough,  ^  hour; 
Deadmans,  1  hour;  at  Picnic  Grounds  above  Dubuque,  3^  hours;  and  b^ow  Glen- 
haven,  2  hours. 

Soundings  on  bad  bars  gave:  Above  Lyons,  3^  feet;  Arnolds,  3^  feet;  Sand  Prairie, 

3  feet;  foot  of  Bellevue  Slough,  3  feet;  mouth  of  Galena  River,  4  feet;  below  Gor- 
dons, 3i  feet;  Deadmans,  3  feet;  Ninemile  Island,  3^  feet;  Fonrmile  Island,  4  feet; 
Picnic  Grounds,  2f  feet;  Spochts  Ferry,  4  feet;  Finleys,  3}  feet;  Cassville  Slough 
(foot),  4i  feet;  Cassville  Slough  (below  Glenhaven),  3  feet;  Valley  Crossing,  3^  feet; 
Crooked  Slough,  5  feet ;  below  Victory,  4  feet :  below  Bad  Axe,  4  feet ;  above  Browns- 
ville, 3i  feet;  Picayune  Island,  4  feet;  below  Root  River,  4  feet;  and  Grand  Cross- 
ing, 3i  feet. 

Gauges  and  levels  showed  the  following  stages  above  1864:  Clinton,  0.25  foot:  Sa- 
bula,  0.0  foot;  Dubuque,  0.1  foot;  Bunker  Chute,  0.0  foot;  Glenhaven,  0.1  foot;  Clay- 
ton, 0.5  foot  (probable  error);  Prairie duChien, 0.1  foot;  Lansiug, 0.4  foot;  Lacrosse 
(lower  bridge),  0.3  foot;  Lacrosse  (upper  bridge),  0.45  foot. 

The  Barnard  reached  Frescott  on  the  28th  and  found  no  difficulty,  except  three- 
quarters  of  an  hour's  delay  below  the  new  Winona  bridge,  at  which  locality, 
although  the  water  was  very  shoal  (2f  feet),  less  trouble  was  met  with  th  a  antici- 
pated, as  the  saud  bottom  was  soft  and  moving  and  the  reef  short. 

Soundings  on  the  worst  bars  gave :  Below  Drosbach  Island,  3i  feet;  head  of  Dres« 
ba^h  Island,  3^  feet;  below  Dakota,  4  feet;  Queens  Bluff,  4  feet;  Richmond,  3^  feet; 
LaMoille,  4  feet ;  Mount  Trempealeau,  3|  feet ;  below  Winona,  2f  feet ;  Mount  Vernon^ 

4  feet;  West  Newton,  5  feet;  opposite  Alma,  3ifeet:  Beef  Slough  Boom,  5  feet;  Tee- 
peeota,  4^  feet;  below  Crats  Island,  4^  feet;  foot  oi  Prescott  Island,  4  feet. 

Gauges  read:  At  Winona,  0.4  foot;  at  Redwing,  0.3  foot. 

On  the  29th  the  Barnard  ran  from  Prescott  to  St.  Paul  in  about  seven  houra.  the 
gauge  at  Hastings  Bridge  showing  0.6  foot^  and  the  St.  Paul  United  States  Engi- 
neer Gauge  showing  1.1  feet.  All  the  crossings  and  bars  were  sounded,  but  none 
gave  less  than  4  feet. 

In  conclusion,  I  would  say  that  of  the  many  bars  above  Keokuk  at  which  Gov- 
ernment work  has  been  done  but  three  gave  less  than  4  feet  at  this  low  water,  viz : 
below  Keithsburg,  above  Burlington,  and  below  Winona.  At  the  two  former  places 
work  is  now  going  on;  at  the  latter  the  trouble  is  due  to  a  movement  of  sand,  caused 
partly  by  buudiug  of  new  bridge,  and  is  only  temporary.  Doubtless  beiore  an- 
other season  is  over,  these  places  will  fall  into  line  among  the  improved  bars. 

STATISTICS  OF  COMMBRCB  ANP  KAYIGATION. 

Lumber . — The  most  important  business  carried  on  in  connection  with  the  navigar 
tion  of  the  Upper  Mississippi  River  aud  its  principal  tributaries  is  the    lumber 
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trade,  which  gave  employment  in  1891  to  aboat  100  raft  boats,  valued  at  $750,000. 
Between  St.  Paul  and  St.  Louis  74  y  w  mills  were  operated  by  61  wholesale  lumber 
firms,  having  an  invested  capital  or  about  $35,000, CKX).  Their  manufactures  in  1891 
were:  Lumber,  1,261,941,000  feet  B.  M.;  shingles,  545,887,500.  In  addition  to  the 
manufacturers,  there  are  large  numbers  of  retail  or  distributing  firms  scattered  along 
the  river.  On  account  of  very  low  water  prevalent  during  a  great  part  of  the  season, 
the  amount  of  the  business  done  by  the  raft  boats  was  much  curtailed,  as  also  the 
rafting  of'  logs  from  Minneapolis  down  river. 

SleamboaU  and  freight, — The  principal  steamboat  lines  on  the  Upper  Mississippi 
River  are  the  Diamond  Jo  Line,  the  Eagle  PaclAt  Company,  the  Joy  Lumber  Line, 
and  the  St.  Louis,  St.  Paul  and  Minneapolis  Packet  Company.  There  are  also  many 
independent  boats  carrying  freight  and  passengers.  During  season  of  1891  the 
amount  of  freight  and  number  of  passengers  earned  on  boats  and  barges  could  not 
be  accurately  ascertained ;  but  partial  reports  gave  149,000  tons  of  freight  and  90,770 
passengers,  not  including  those  of  ferry  and  excursion  boats.  This  small  showing 
was  due  to  the  extreme  low  water  prevalent  during  the  season.  Taking  into  con- 
sideration the  logs  and  lumber  floated  in  the  stream,  the  gross  tonnage  lor  1891  was 
approximately,  4,200,000  tons. 

In  United  States  census  reports  of  1890^  we  find  the  following  for  the  Upper  Mis- 
sissippi River,  not  including  its  tributaries : 


SteBmen 
Barges  .. 


Toiid 


Kmnber. 


188 
285 


478 


Tonnage. 


24,978 
165,685 


190,663 


Talne. 


$1,485,369 
214, 018 


1,699,387 


Passengers  carried,  regular  and  excursion 285,676 

Passengers  carried,  ferr>' 1, 192, 409 

Total 1,478,085 


Freight  moved,  tons 4,486,421 

Miles  traveled  by  steamers 1, 101, 990 

Gross  earnings $1, 994, 786 

Expenses $1,403,746 

Net  earnings $591,040 

Receipts  of  lumber,  logs,  etc.,  at  St,  Louis,  from  Upper  Mississippi  Biver,  during  1888, 

1889, 1890,  and  1891, 


Years. 

Whitepine 
Inni1>er. 

Cottonwood 
lumber. 

Total 
lumber. 

Shingles. 

Lath. 

Pickets. 

Total  pieces 
shingles, 
lath,  and 
pickets. 

1891 

Feet. 
80,241,799 
71,730.010 
71, 935, 820 
79,311,387 

Feet. 

11, 109, 655 

15, 586, 800 

11, 951, 345 

8,734,000 

Feet. 
91.351,464 
87,325,810 
83, 887, 165 
88,045,387 

Number. 
41, 037, 760 

JVtem^er. 
20. 231.  OSO 

Nwnber. 

1,114.490 
603,688 
401,932 
273,744 

Number. 

62,383,290 

62,380,488 

6M88,782 

40,667,611 

• 

1800 

45,449,150  i  16,336,650 
43,350,600     21,386.350 
25, 743, 500     14.  CRO.  3S7 

1889 

1888 
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Statement  of  distrihution  of  lumber  manvfacture  along  the  Upper  MUeiseippi  River  from 

Minneapolis  to  St.  Louie  in  1891. 


LocaUty. 

Lumber. 

Shingles. 

Locality. 

Lnml^. 

Shingles. 

^innAAnoliA  ........ 

Feet,  B.  Jf. 

447,713,000 

6,000,000 

6,000,000 

500,000 

110,284,000 

13,300,000 

8,000,000 

13, 650. 000 

Number, 
207,221.000 
^000,000 
3,500,000 

600,000  ' 
79,202,500 
8,000,000 
3,000,000 
4,000,000  ' 

Canianoh<^  -  ^ 

Feet,B.M. 

6,000,000 
30,500,000 
54, 036, 000 
87.500,000 
51,500,000 
23,000,000 
30,000,000 
14,000.000 

5,070,000 
22,000,000 
22,000,000 

Number. 
2. 176, 500 

HajitiiiflB 

Mojine 

3,000,000 

Bed  Wme      

Daveiiport 

9,000,000 

AlmA  .. 

Kock  Island 

Mascatiiie 

10, 091, 000 

WinoiUk 

40.000,000 

Lansing ^ 

Prairie  du  Chien 

OuttrenberfF 

Barlioffton 

6,000,000 

Fort  Madison 

Keokuk 

0,700,000 
7,000,000 

Dnbnaue - ... 

*    79. 000, 000 

42,000,000 

1,374,000 

14,924.000 

60  530  500 

1  Canton 

5, 878, 000 

Bellpvue 

4,000,000 

66,000,000 

r49, 388,000 

14,  500, 000 

'  Qain<^ 

8,000,000 

Lvons ... ..«••... 

Hannfbal 

9,500,000 

Plintnn 

Fnlton 

6,500,000  [1              Total 

1,261,041,000 

545, 887, 500 

S^^ment  of  amount  of  freight  received  and  shipped  from  St,  Louie  hy  the  Upper  Mieeie- 

eippi  Siver  for  Jive  years. 


St  Loais. 

1801. 

1800. 

1880. 

1888. 

1887. 

RM'^i  ved 

Tons. 
00,865 
18,630 

Tons. 
128,060 
22,547 

Tons. 
113,805 
47,560 

Tons. 
114,040 
50,316 

Tons. 
182,400 

Shinned 

36,170 

Total .     .     . 

*109,406 

151, 507 

160,865 

165,265 

168,670 

*  Inmaportation  of  freight  waa  snapeilded  daring  a  large  part  of  the  season  on  acoonnt  of  low  water. 

Arrivals  and  departures  at  St.  Louis  during  1891, 

Steamboats  and  barges  from  Upper  Mississippi  River  arrived  at  St.  Louis 713 

Steamboats  and  barges  departed  from  St.  Lonis  for  Upper  Mississippi  River 694 

The  following  table  affords  a  comparative  view  of  the  relative  amount  of  naviga- 
tion at  various  localities  on  the  Upper  Mississippi  River  for  the  last  three  years : 

Statement  of  steamers,  barges,  and  rafts  passing  various  bridges. 


Locality  of  bridge. 


Bastings . . . 

Winona 

Lacrosse . . . 
Dabnqae. . . 

Kabula 

Clinton 

Bock  Island 
Burlington . 
Keokuk  — 

Suinoy 
annibal. . . 
Louisiana  . . 


Steamboats. 

Barges. 

Bafts. 

180L 

1800. 

1880. 

180L 

1890. 

1880. 

180L 

1800. 

1888. 

503 

454 

709 

610 

341 

500 

43 

46 

72 

3,687 

5,417 

4.410 

1,108 

1,045 

1,140 

1,405 

2,123 

1,677 

3.547 

4,738 

5,144 

.  568 

626 

513 

1,265 

1.026 

1,387 

2,640 

3,470 

3,221 

1,100 

1,418 

1,140 

*585 

•860 

•666 

2,844 

3,244 

2,457 

613 

1,275 

1,118 

*20 

1,647 

1,158 

2,821 

3,034 

2.902 

622 

662 

531 

•602 

•538 

•653 

2,694 

3,122 

2,607 

571 

650 

244 

634 

843 

725 

1,620 

1,750 

1,634 

751 

767 

700 

411 

817 

268 

1,200 

1,597 

1,717 

420 

635 

760 

165 

206 

199 

1,604 

1,056 

1,800 

615 

807 

636 

180 

278 

249 

1,637 

1,041 

1,090 

590 

453 

547 

310 

500 

451 

'   044 

080 

1,074 

590 

408 

422 

66 

103 

77 

Partial  raoord. 
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Internal  revenue  far  the  year  ending  December  SI,  1891. 


District. 


HinnesotA 

Second  Wisconsin 
Third  Iowa. 


St.  Paul... 

Madi>>on... 

Sioax  City. 

Pourtb  Iowa !  Biirlingtou 

Fifth  Illinois I  PtM)ri» 


Aggrogate. 


Amonntb 


$2,654,380.00 
476,816.06 
174,244.18 
294, 140. 67 

20,968,606.01 


24,566.188.74 


Cuetoms  revenue  and  tonnage  far  the  year  ending  December  SI,  1891, 


StLoais,  Ko 

Burlington,  Iowa . 
Bock  Jtoland,  111 . 
Bnbnqne,  Iowa  . . 

Galena,  111 

Lacrosse,  Wis — 
St  Paul,  Minn..., 


Total 


Port. 


Collections. 


'$1,316,31L42 


10, 104. 12 
2.40 


205.144.89 


Tonnage 
enrollM. 


7,012.05 
1,039.07 
5, 759. 86 
5,697.31 
264.94 
4,707.63 
2,292.59 


1,621,562.92 


27,673.45 


Vessels. 


83 

2S 

5 
68 
31 


213 


*  Only  a  part  of  the  St.  Louis  statement  of  collections  applicahle  to  the  Upper  Mississiiypi  Biver. 

List  af  wrecke  between  St.  Louis  and  St,  Paul  tchich  have  been,  are,  or  may  become  obetruO' 
tioni  to  navigation,  with  approximate  dates  of  sinking,  localities,  etc. 


When 
sunk. 


1870 


1849 


iai9 

law 

1855 
1844 


1870 


Names. 


A.  J.  Baker 


Altona. 


Baltimore 

Badger  State 

CornelJa 

Unknown  ... 


Localities. 


Abreast  of  Oabaree  Island.  One  mile 
above  foot  and  1,200  feet  oat  Arom 
island. 

In  bar  at  Montgomerys  Towhead 


do 


1883     Barge 

1852     America . . 
18.54     Reindeer.. 

1869  I  Barge 

1852  1  Unknown. 
1868    do 

1880 


L3ring  under  wreck  of  Baltimore  . . . . 

Below  chain  of  rocks 

About  halfway  between  Wilsons  Is- 
land and  Rhodes  Point. 

In  crossing  below  Madison 

Opposite  Madison 

Below  mouth  of  Wood  River 

At  mouth  of  Wood  Rivor 

Foot  of  Maple  Island 

Foot  of  Alton  iHlaud 


Two  barges. 


Flat  boat. 

Barge 

do 


1856     Hoilman 


I 


1842 

1880 

1843 
1883 


18U 
1880 
1881 
1841 
1849 


Unknown. 


Archer  .. 
Chapman 


Enterprise. 
Barge 


Iowa 

Grolden  Eagle 
Unknown  .... 
Sarah  Ann... 
Baiga , 


Abreast  of  Alton  Island,  just  below 
cut-oflf. 

Foot  of  PiasaChnt« 

In  Piasa  Chute 

Below  Jersey  Landing 


BemArks. 


Halfway  between  Missouri  Point  and 
second  ravine  below  Grafton. 

Foot  of  Masons  Island,  opposite  Graf- 
ton. 

In  chute  between  Islands  521  and  522. 

In  chute  between  Islands  521  and  522, 
near  Island  522. 

Above  head  of  Enterprise  Island 

Above  head  of  Iowa  Island 


Near  head  of  Iowa  Island 

In  chute  opposite  Martins  Landing... 

Near  shore  above  Hastings,  111 

Lying  above  head  of  Island  500 

Between  foot  of  Turners  Island  and 
]wad  of  Sandy  Island. 


May  become  an  obstniotion. 


Lies  on  rock  bottom,  and,  if  tow- 
head  washes  away,  wul  be  in 
the  wav  of  navigation. 

Same  as  tor  Altona. 
Do. 

In  deep  water. 

May  be  in  the  way  in  the  futnre. 

An  obstruction  at  present. 
Now  imbedded  in  river  bank. 
In  deep  water  when  sunk. 
Sauk  close  to  bank. 
Now  in  sand  bar. 
In  deep  water;  makes  a  strong 
"break."  * 

Are  now  obstructions. 

An  obstruction  at  low  water. 

An  obstruction. 

In  deep  water;  makes  a  strong 
"break." 

Ma^  possibly  become  an  obstruc- 
tion. 

Supposed  to  be  a  wreck;  struck 
bv  Charlotte  Boeokeler  and 
other  boats. 

Removed  by  U.  S.  dredge  Ph(B> 
nix. 

May  soon  become  an  obstruction. 

In  deep  water. 

A  baa  obstruction;  partly  re- 
moved byU.  S.  di-edge  PhcD- 
nix. 

May  become  an  obstruction. 
Out  of  the  wav. 

Do. 
In  the  way  at  low 
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List  of  vfreeJu  between  8t,  Louis  and  St.  Faul,  eto. — Continued. 


When 
sunk. 


1874 

1870 
1842 

1842 
1842 
1842 

1880 

1874 

1850 
1856 


1840 
1840 
1840 
1855 


1874 

1885 
1856 


1872 
1860 
1840 
1850 

1880 

1872 

1881 

1885 
1888 


1853 
1852 


1860 
1858 
1852 


1852 


1886 
1858 
1801 
1S80 

1854 
1871 

1854 
1866 
1865 

1869 


Names. 


MoUieMoPlke... 


Little  Eaffle 


Highland  Mary 


Bffl 


Barge 

Amaranth .. 
Two  barges. 
Ferryboat . . 
Barge 


Unknown 


Mohawk 

Hannibal  City 


Flatboat  . 

Atlas 

Denmark. 

Lynx 

Dnhnqne . 

Unknown. 
Dictator . . 


Bagle 

Wm.  H.  Denny. 


Barge. 


Palmer 

Lacy  May . . 
3rownsTlIle 
Ferryboat .. 


R.S.  Merrill. 

Barge 

Gypsey 


WymanX 

Barge 

...io 

Grand  Pacific. 


Barge  ... 
riatboats 


Barge 

Unknown. . . 
Prairie  Bird 


Flatboat.... 

— do 

Grey  Eagle . 
Effie  Afton  . 
J.M.Mason. 


Barge... 
Dannbe. 


Barge. 


do 

do 

— do 

Royal  Arch.. 

Natrona 

Diamond  Jo.. 

Barge 

Dr.  Franklin. 


Hudson 

Barge 

Nominee 

Lady  Franklin. . 
Northern  Light. 


Baixe. 
....do . 


Looilities. 


Carrolls  Field,  opposite  Tamers  Land- 
ing. 
Near  and  above  head  of  Stag  Island  . 
Below  foot  of  Thomas  Chate 


Near  shore  below  Moslers 

Head  of  Amaranth  Island 

do 

In  bar  opposite  Island  466 

At    bank  at  slangbterhonse  below 

Clarksville. 
OpiMsite  creek  abore  ClarksTiUe,  in 

midstream. 

Head  of  ClarksTiUe  Island 

Foot  of  Brokan  Chute 


Opposite  Sootts  Landing. . 
Near  head  of  Atlas  IsUmd 

do 

do 

Abore  Mnndys  Landing. . 


Near  head  of  Glasscock  Island. 
Opposite  Hannibal 


At  Hannibal  Bridge 

Opposite  head  of  Fabios  Island,  Dli- 

nois  side. 
Below  head  of  Fabios  Island,  Mis- 

Boari  side. 

Below  Qaincy  Bridge 

Aboat  5  miles  below  Lagrange 

Brownsville  Chnte 

Blndsoes  Crossing , — 


At  Warsaw 

Opposite  lower  sawmill  at  Keokuk  . . , 
OppoHite  steamboat  landing  at  Keo- 
Kuk. 

Below  Fort  Madison 

Near  head  of  Lead  Island 

At  Sauerweins  Point 

Below  Burlington  Bridge 


Abore  Illinois  Point,  above  Burling- 
ton. 
Near  month  of  Henderson  River 


Foot  of  Oquawka  Chute 

Below  Benton  Island 

Above  Keithsbnig 


Near  landing  at  Port  Louisa 

Above  foot  of  island  below  Bnifalo. . . 

Below  old  Rock  Island  bridge 

At  old  Rock  Island  bridge 

Above  Duck  Creek  Chain,  Rock  Island 
Rapids. 

Above  Duck  Creek  Chain,  Rook  Island 
Rapids,  on  Illinois  side  of  channel. 

Below  Campbells  Chain,  Rook  Island 
Rapids. 

Below  Smiths  Chain,  Rook  Island  Rap- 
ids, in  raft  channel. 

Near  shore,  3  miles  above  Cordova — 

Below  bridge  at  Clinton 

Opposite  Arnolds , . 

Opposite  Ninemile  Island 

Below  landing  at  East  Dubuque 

At  Wisconsin  State  line 

One  mile  above  Eagle  Point 

Foot  of  Maquoketa  Chute 

One  mile  below  Guttenberg 

In  bar  above  Clayton 

Below  Britts  Landing 

do 

Coon  Slough , 


Below  head  of  Coon  Slough. 
Above  Brownsville 


Remarks. 


Partly  removed  by  U.  S.  dredge 

Phopniz. 
In  deep  water 
Removed  by  U.  S.  dredge  PhoB- 

nix. 
Near  shore. 
May  become  an  obstmotion. 


Near  shore. 

May  become  an  obstmction. 

May  be  in  the  way. 
Not  likely  to  become  an  obstruc- 
tion 
Not  now  in  the  way. 
Chute  closed. 
Do. 
Do. 
Liable  to  become  a  dangerous 
obs  traction. 

May  become  an  obstruction  at 

low  water. 
In  very  deep  water. 
Now  in  dry  oar  near  shore. 

May  become  an  obstruction. 

In  deep  water. 

In  the  way. 

In  deep  water. 

Very  much  in  the  way  at  the  pres- 
ent time. 

Broken  up  and  removed. 

Can  be  hit  at  veiy  low  water. 

Partly  removed  by  U.  S.  dredge 
.AJaz,  remainder  in  deep  water. 

Removed  by  U.  S.  dredge  Phosnix. 

In  bar. 

May  be  in  the  way  soon. 

Removed  by  U.  S.  snag  boat  Gen- 
eral Barnard. 

Removed  by  U.  S.  dredge  Phoenix. 

Partly  removed  by  U.  S.  snag  boat 
General  Barnard ;  will  not  be- 
come obstructions. 

In  dry  bar. 

Removed  by  United  States 

dredge. 
Near  shore. 

In  bar;  somewhat  in  the  way. 
Removed. 

Can  not  become  an  obstruction. 
Will  never  be  in  the  way. 

Can  not  become  an  obstruction. 

Not  in  the  way. 

In  deep  water. 

Not  in  the  way. 

In  the  wav  at  low  water. 

Removed  By  U.  S.  dredge  Phoonix. 

Do. 
Removed  in  1802. 
Removed  by  U.  S.  dredgePho»nix. 
Not  in  the  way. 
Will  soon  be  in  the  way. 
In  the  way  at  low  water. 
Not  now  in  the  way. 
Removed  by  U.  S.  dredge  Phoenix. 
In  the  way  at  low  water. 
Removed  oy  U.  S.  snag  boat  Mon- 

tuia. 
In  the  way  at  low  water. 
Removed  oy  U.  S.  dredge  Phoenix. 
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List  of  wrecks  between  SL  Louis  and  St.  Paul,  etc. — Concladed. 


When 
tank. 


18S9 

1875 

1875 
1857 

1849 
1891 

1863 
1891 
1891 
1891 

1857 
1860 
1856 


Names. 


Threebarges. 

Barge 

Chaa.  Bogen. 

Bai^e 

oo 

Ben  Corson . . 
G.  H.  Wilson  . 

Argo 

Barge 


West  Newton . 

Barge 

Ponton 

Barge 

— do 

Ferr^rboat 

Fannie  Harris. 
H.X.Yeatman. 

Barge 

Bumsey 


Localities. 


Below  Ploajnne  Chnte 

Head  of  Picayune  Island 

Month  of  Root  River 

Above  Root  River 

Below  Lacrosse 

Above  River  Jnnction  above  Lacrosse. 

Opposite  Dakota 

At  Argo  Island 

Near  TTnited  States  light  at  Richt- 
mans. 

Foot  of  West  Newton  Island 

Opposite  Wabasha 

Above  Wabasha 

do 

At  the  month  of  Big  River 

Below  Presoott 

Below  Hastings 

do 

Below  Newport 

Opposite  St.  PanI 


Remarks. 


Partly  removed. 

Not  in  the  way  at  present. 

Not  in  the  way. 

Removed  by  u.  S.  dredgePheenix. 

Do. 
Close  to  shore. 
In  deep  water. 
Removed. 
In  the  way. 

Can  not  beoome  an  obstrnction. 
Not  in  the  way. 
Veiy  much  in  the  way. 

Da 
Not  in  the  way. 

Do. 
Removed. 

Do. 
One  end  in  the  way. 
Removed. 


Locations  of  rocks  between  St.  Louis  and  St  Paul  whia^  are  or  may  become  obslruoHone  to 

navigation. 


In  Sawyer  Bend. 

At  andl>eloTr  the  Chain  above  St.  Lonis. 

In  Piasa  Chute,  above  and  below  Piasa 

River,  and  at  head  of  chute. 
Piasa  Dam. 
Below  Salt  River. 

In  channel  opposite  foot  of  Island  420. 
Below  Lagrange. 
Near  shore  above  Lagrange. 
In  crossing  at  Gregonrs  Landing. 
Below  Des  Moines  Kapids  Canal,  near 

sheer  boom. 
In  draw  of  Keokuk  Bridge,  near  west 

abutment. 
At  Des  Moines  Rapids. 
Above  Nanvoo,  in  the  crossing  at  Devils 

Island. 
Rock  bottom  above  Nauvoo  Landing. 
At  Pontoosuc  and  foot  of  Dallas  Chute. 
In  main  river  opposite  and  below  Dallas. 
Above  Burlington,  at  Drews  Prairie. 


On  head  of  Otter  Island  and  above. 

At  month  of  Edwards  River,  near  shore. 

At  and  below  Oqnawka. 

Below  New  Boston,  extending  from  Illi- 
nois shore. 

Below  Keithsbnrg,  in  main  river-  and  at 
foot  of  chute. 

Above  Muscatine. 

At  Fairport. 

At  Montpelier. 

First  island  below  Buffalo. 

Near  shore  at  Btdfalo. 

Near  shore  above  Spinneyville. 

At  and  near  the  head  of  Smiths  Island. 

At  Horse  Island,  above  and  opposite. 

At  Rock  Island  Kapids. 

In  crossing  below  Cordova. 

Above  Res^,  at  foot  of  Lake  Pepin. 

Bowlder  reef  below  Diamond  Bluff. 

Below  Grey  Cloud  Landing. 


Very  respectfully,  your  obedient  servant, 


MaJ.  A.  Mackenzie, 

Corps  of  Engineers,  U.  S.  A, 


C.  W.  Durham, 
Assistant  Engineer. 


Ya. 

IMPROVEMENT  OF  MISSISSIPPI  RIVER   BETWEEN  DES  MOINES  RAPIDS 

AND  MOUTH  OF  ILLINOIS  RIVER. 

The  charge  of  operations  in  this  district  was  temporarily  transferred 
to  me  by  Msm.  E.  H.  EuflEher,  Corps  of  Engineers,  U.  8.  Army,  January 
16, 1892,  and  from  the  oflSce  records  the  following  report  for  the  first 
half  of  the  fiscal  year  is  prepared : 

OPERATIONS  FROM  JULY  1  TO  DEOEMBEB  31,  1891. 

The  portion  of  the  season  of  1891  covered  by  this  report  was  exceed- 
ingly unfavorable  to  work,  the  water  being  extremely  low,  in  certain 
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localities  about  6  inches  lower  than  ever  before  known.  This  low-water 
made  the  towing  of  material  more  expensive  and  difficult,  and  also 
greatly  increased  the  expense  of  putting  it  in  position.  The  principal 
obstruction  to  navigation  was  at  the  foot  of  Hickory  Chute.  This 
locality,  at  which  the  channel  had  been  very  shallow  during  earlier  part 
of  season,  finally  put  a  stop,  for  a  time,  to  all  navigation.  Some  trouble 
was  also,  for  a  short  time,  experienced  near  the  mouth  of  the  Bes  Moines 
Eiver.  The  remainder  of  the  river  was,  considering  the  low  stage  of 
water,  in  fair  condition. 

QUINCY  BAY. 

The  work  of  dredging  in  Quincy  Bay  was  continued  under  contract 
with  Mr.  H.  S.  Brown,  the  price  for  removing  material  being  12.4  cents 
per  cubic  yard.  Mr.  Brown  completed  his  contract  October  30, 1891, 
having  removed  48,200.5  cubic  yards  between  July  1  and  that  date. 

The  total  amount  removed  under  his  contract  was  82^964  cubic  yards. 
The  bay  ait  the  close  of  the  season  was  in  good  condition,  there  being 
ample  depth  for  all  purx)oses  of  navigation,  and  there  was  also  a  deep, 
though  narrow^  channel  through  Cedar  Creek  Bar. 

OLARKSVILLE  HARBOR,  MISSOURI. 

The  towboat  Success  and  fleet  were  employed  until  July  26, 1891,  in 
raising  and  strengthening  the  closing  dam  extending  from  the  head  of 
Clarksville  Island  to  the  Illinois  shore.  Work  was  suspended  on  ac- 
count of  low  water.  The  dam  is  about  1,800  feet  long  and  has  its 
crest  at  an  elevation  of  about  4  feet  above  low  water.  It  is  built  chiefly 
of  dredged  material  and  contains  35,817  cubic  yards  of  gravel,  2,927 
cubic  yards  of  rock,  and  2,432  cubic  yards  of  brush. 

SNY  ISLAND   LEVEE. 

Some  slight  repairs  w^re  made  to  the  shore  protection  near  Scotts 
Landing,  built  to  secure  the  Sny  Levee.  Payments  were  made  for  ma- 
terial used  prior  to  July  1, 1891. 

COTTONWOOD  ISLAND  REAOH. 

The  towboat  Coal  Bluff  and  barges  completed,  in  July,  1891,  the  shore 
protection  on  Missouri  shore  opposite  foot  of  Hog-back  Island  (422). 
The  total  length  of  this  shore  protection  is  3,600  feet.  The  amount  of 
material  put  in  during  July,  1801,  was,  of  rock,  2,749.6  cubic  yards, 
and,  of  brush,  527.3  cubic  yards. 

HICKORY  CHUTE. 

During  July  and  up  to  August  16, 1891,  the  towboat  Success  and 
barges  were  employed  in  the  construction  of  the  upper  wing  dam,  600 
feet  long,  running  out  from  Missouri  shore  at  foot  of  Hickory  Chute. 
One  thousand  eight  hundred  cubic  yards  of  rock  and  871  cubic  yards 
of  brush  were  put  in  this  dam.  The  fleet  was  laid  up  August  16  on 
account  of  difficulty  in  obtaining  rock.  In  September,  1891,  the  condi- 
tion of  the  bar  was  so  bad  that  further  work  was  undertaken.  A  low, 
light  wing  dam  was  built  from  head  of  Angle  Island  (456)  across  to 
the  dry  bar  and  from  the  dry  bar  out  into  the  river.    In  all,  1,430 
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linear  feet  of  dams  and  bar  were  utilized.  This  work  was  carried  out 
between  September  19  and  October  4, 1891,  and  consumed  1,252.5  cabic 
yards  of  rock  and  1,921.6  cubic  yards  of  brush. 

TXILLY  ISLAND. 

On  July  16, 1891,  towboat  Coal  Bluff  and  barges  commenced  opera- 
tions in  vicinity  of  TuUy  Island.  The  first  work  accomplished  was  the 
construction  of  a  wing  dam  925  feet  in  length  and  extending  from  the 
Illinois  shore.  This  dam,  the  farthest  down  stream  of  the  projected 
series,  was  completed  August  5  and  contains  2,757.4  cubic  yards  of  rock 
and  1,362.1  cubic  yards  of  brush.  Work  was  then  begun  on  the  closing 
dam  trom  the  head  of  TuUy  Island  to  the  Missouri  shore.  This  dam^ 
together  with  shore  protection  on  head  and  east  side  of  Tully  Island, 
was  completed  September  19, 1891,  on  which  date  operations  in  this 
vicinity  were  discontinued.  The  closing  dam,  1,300  feet  long,  and 
shore  protection,  1,000  feet  long,  contain  5,379.9  cubic  yards  of  rock 
and  2,907  cubic  yards  of  brush.  An  additional  600  feet  of  shore  pro- 
tection were  also  built  on  east  side  of  Tully  Island  with  759.1  cubic 
yards,  of  rock  brought  by  the  Coal  Bluff  and  1,314.3  cubic  yards  of 
gravdL  famished  by  United  States  dredge  No.  2. 

OPERATING  DREDaE  NO.  2. 

Shore  protection  above  Hannibal  Bridge. — The  Illinois  shore,  from  a 
point  about  one-half  mile  above  Hannibal  Bridge,  was  protected  for  a 
distance  of  1,800  feet  by  the  deposit  of  gravel  from  dump  boats.  The 
gravel,  which  was  of  a  very  coarse  and  excellent  quality,  principally 
spalls,  was  obtained  by  Dredge  No.  2  from  the  Missouri  shore  opposite 
and  taken  on  dump  boats  by  steam  launch  Iris  to  the  Illinois  side. 
The  dredge  was  also  employed  several  days  in  casting  the  surplus  ma- 
terial farther  up  the  bank.  Eight  thousand  eight  hundred  and  fifty- 
three  cubic  yards  of  gravel  were  put  in  the  work. 

Shore  protection  at  head  of  Tully  Island, — Dredge  No.  2  and  launch 
Iris  furnished  gravel  for  use  in  about  600  linear  feet  of  shore  protection 
at  Tully  Island.  A  quantity  of  rock  was  also  used  in  this  protection. 
A  part  of  the  gravel  was  obtained  from  a  gravel  bar  opposite  Canton 
and  the  remainder  from  Wyaconda  Bar.  Amount  of  gravel  used  in 
this  work  was  1,836  cubic  yards.  The  work  at  the  two  points  above 
mentioned  was  performed  in  July  and  August,  1891. 

There  were  obtained  and  put  in  at  these  points  10,689  cubic  yards  of 
gravel,  at  a  total  cost  (exclusive  of  superintendence,  ofiice,  and  plant 
charges)  of  $2,725.93,  an  average  cost  of  25.5  cents  per  cubic  yard. 

OABE  AND  MAINTENANCE  OF  PLANT. 

All  the  fleet  was  laid  up  in  Quincy  Bay  at  close  of  operations.  Only 
minor  repairs  and  those  incidental  to  operating  were  made. 
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A  list  of  u>ark8  con$trttcied  and  of  materials  used  from  July  1, 1891,  to  December  SI,  1891, 
between  Dee  Moines  Bapide  and  ike  mouih  of  the  Tllimoie  Biver. 


Dfwignatlmi. 


Sh«6t66: 

WingcUm,  Illinois  side 

CloAiDg  dam,  Xnlly  Island  to  Miaaoori  shore  ....... 

Shore  protection  on  Tolly  Island,  head  and  east  side. 
Sheet  67 : 

Shore  protection  on  Missonri  sho^e  opposite  Island 

^22 --..., 

Sheet  70: 

Shore  protection  in  bend  on  Illinois  shore  above 

Hannibal  Bridge 

Sheet  74: 

Upper  wing  dam,  foot  of  Hickory  Chnte 

Lower  wing  dam.  foot  of  Hickory  Chute 

Sheet  76: 

Closing  dam  1,  from  ClarksviUe  Island  to  Missonri 
shore  (part) 


Total 


Length. 


Lin.  ft. 

1,300 
1,600 


1.875 


600 
1,480 

1,800 


Material. 


Bock. 


Oub.ydt. 
2,757.4 

\     6.189 


2.749.6 


1,800 
1,252.6 


2,926.9 


Brush. 


Oub.yds. 
1,362.1 

2,907 


627.8 


871 
1,921.6 


2,431.8 


17,625.4 


10, 020. 8 


Grarel. 


Oub.ydt. 


1,830 


8,853 


10,689 


Financial  statement. 

Amount  expended  in  the  field  from  July  1, 1891,  to  December  31, 1891  (ex- 
clusive of  general  saperintendence.  office  expenses,  and  charge  for  use 
and  deterioration  of  plant),  for  rock  and  brush  work $30, 655. 63 

Materials  put  in  worls : 

Sock cubic  yards..      17,625.4 

Brush do.-..      10,020.8 


Total do 

Average  cost  per  cubic  yard  of  rock  and  brush  work  in  place  (field  ex- 
penses)   

Amount  expended  in  the  field  from  July  1.  1891,  to  December  31,  1891, 
(exclusive  of  general  superintendence,  office  expenses,  and  charge  for 
use  and  deterioration  of  plant),  for  putting  gravel  in  snore  protection  . 


27, 646. 2 


$1,105 


$2, 725. 93 


Number  of  cubic  yards  of  gravel  put  in  shore  protection 10, 689 

Average  cost  per  cubic  yard  of  gravel  put  in  shore  protection  (field  ex- 
penses)    $0. 255 

Summary  of  expenditures  from  July  1  to  December  31,  1891,  inclusive, 

QuincyBay $10,188.25 

ClarksviUe  Harbor,  Missouri 7,714.16 

Sny  Island  Levee 2, 755. 50 

Cottonwood  Island  Reach 8,378.28 

Hickory  Chute 6,451.69 

TuUy  Island 11,735.32 

Operating  dredge  No.  2 2,725.93 

Care  and  maintenance  of  plant 1^  228. 22 

Superintendence  and  office  expenses 644.41 

Total 61,821.76 

OPERATIONS  FROM  JANUARY  1  TO  JUNE  30,   1892. 

A  project  for  the  expenditure  of  $165,000^  appropriated  by  the  river 
and  harbor  act  of  September  19, 1890,  for  "  improving  Mississippi  Eiver 
from  Des  Moines  Eapids  to  the  mouth  of  the  Illinois  Eiver.^  was  sub- 
mitted by  Maj.  B.  H.  Euffner,  Corps  of  Engineers,  U.  S.  Army,  Sep- 
tember 24, 1890,  and  approved  by  the  Chief  of  Engineers,  Oci»ber  2i3, 
1890.    This  project  was  followed  during  the  season  of  1891. 

Under  date  of  January  5, 1892,  in  forwarding  for  action  certain  pro- 
X>osals  for  furnishing  rock  and  brush,  Msy.  Eu&er  presented  a  propo- 
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sition  for  using  snch  material  and  exhausting  the  balance  of  appropria- 
tion available  in  the  repair  of  existing  works  at  varions  points  along 
the  river. 

In  September,  1891,  and  January,  1892,  formal  contracts  were  entered 
into  by  Maj.  Bnffiier  for  the  furnishing  on  barges,  at  various  points, 
41,389  cubic  yards  of  rock  and  15,000  cubic  yards  of  brush. 

At  the  date  of  the  transfer  of  this  work  to  me  (January  16, 1892), 
there  was  an  unexpended  balance  of  appropriation  of  $69,009.55;  of 
this  amount  $11,992.05  was  applicable  to  dredging  in  Quincy  "Bay  and 
930,321.96  assigned  to  purchase  of  material  under  formal  contract,  leav- 
ing $26,695.54  available  for  contingent  exx>enses,  repairs  and  care  of 
plant,  purchase  of  additional  brush,  and  for  putting  in  place  the  mate- 
rial contracted  for. 

In  his  last  annual  report  Maj.  Buffer  recommended  that  so  much  of 
the  balance  reserved  for  dredging  Quincy  Bay  as  may  be  necessary  be 
used  for  constructing  a  retaining  levee  on  Whipple  Creek  Bar,  to  hold 
the  material  dredged  from  the  bay.  No  further  work  under  the  allot- 
ment for  dredging  Quincy  Bay  can  be  done  until  the  action  of  Oongress 
on  such  recommendation  is  determined. 

In  April,  1892,  a  survey  of  the  river  in  vicinity  of  the  mouth  of  the 
Des  Moines  Biver  was  made,  and  plans  for  channel  improvement  were 
prepared. 

Construction  work  was  commenced  April  22^  189^  but  on  May  6 
operations  were  discontinued  on  account  of  high  water.  The  work 
accomplished  was  the  repair  of  Smoot  Chute  and  Oyster  Island  closing 
dams  (Nos.  2  and  5,  sheet  66).  Two  thousand  and  ninety-three  and 
nine-tenths  cubic  yards  of  rock  and  902.6  cubic  yards  of  brush  were 
put  in  these  dams.  The  river  still  remains  too  high  for  the  construction 
of  dams  and  the  protection  of  shores. 

Statistics  of  commerce  and  navigation  applicable  to  this  portion  of  the 
river  may  be  found  under  the  head  of  ^'  operating  snag  boats  and  dredge 
boats  on  Upper  Mississippi  Biver.'' 

The  work  herein  referred  to  was  in  local  charge  of  Mr.  A.  L.  Bichards, 
assistant  engineer,  from  whose  report  details  are  taken. 

Abstract  of  appropriations. 


By  act  approved — 

June  18. 1878 $100,000 

March  3, 1879 40,000 

June  14, 1880 100,000 

March  8, 1881 175,000 

By  act  passed  August  2, 1882 . .  200, 000 

By  act  approved  July  5, 1884 . .  200, 000 


By   act   approved   August  5, 

1886 $150,000 

By  act  of  August  11, 1888 200, 000 

By  act  of  September  19, 1890  . .  165, 000 

Total 1,830,000 


Money  statement 

July  1, 1891,  balance  unexpended $121,340.91 

June  SHO,  1892,  misceUaneons  receipts 64. 20 

121,405  11 
June  30, 1892,  amount  expended  during  fiscal  year 60, 541. 35 

July  1,  1892,  balance  unexpended 60,863.76 

July  1, 1892,  outstanding  liabilities $153. 82 

July  1, 1892,  amount  covered  by  uncompleted  contracts 28, 783. 72 

28,937.54 

July  1, 1892,  balance  available* 31,926.22 


*  An  appropriation  of  $600,000  for  improving  Mississippi  River  between  mouth  of 
the  Missouri  River  and  Minneapolis  was  made  by  the  river  and  harbor  act  approved 
July  13, 1892. 
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' Amount  (estimated)reqaired  for  completion  of  existing  project Unknown 

Amount  that  'can  be  profitably  expended  in  fiscal  year  ending  June 

30,1894 $500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


Ahttraet  of  propo9aUfar  eleotrw-light  plant  for  United  States  towhoai  Coal  Bluff  opened 
at  Quinqf,  III,,  by  Maj.  E,  H.  Ruffner,  Corps  of  Engineers,  at  2 p.  m.,  January  7,  1892, 
in  response  to  advertisement  dated  Quincy,  III,,  December  7,  1891. 


No. 

1 
2 
3 


'Nune  and  residenoe  of 
bidders. 


Thomson-  Hoiutoii 
Electric  Co.,  Chica- 
go, HI. 

Central  Electrical  Con- 
straction  Co.,  St. 
Louis,  Mo. 

Ft.  WajneElectric  Co. , 
I^  Wayne,  Ind. 


Dynamo. 


8,000  watts,  75 

TOltS. 

30x10  C.   P.,  110 

TOltS. 

60  lights  incandes- 
cent* 


Engine. 


N.T.safety,5B[.P. 
yertioal. 

Shipman,  4  H.  P 


irpright,6H.P. 


Lights. 


1-^000  C.P.araj  4za-ie 
arc  lampe:  8-16  arc 
lamps. 

20x16   C.    p.    lamps; 
1-150  C.  p.  search. 


Price. 


$725.00 
789.89 


20x16  C.    F.    lamps;'    960.00 
1-200  C.  P.  search. 


All  the  above  propositions  rejected,  not  being  favorable  to  the  interests  of  the 
United  States. 


Abstract  of  proposals  for  rock  and  brush,  season  of  1892,  improving  Mississippi  Biver 
between  Des  Moines  Rapids  and  mouth  of  Illinois  River,  opened  at  2 p.  m»,  January  5, 
1892,  by  Maj,  E.  H.  Ruffner,  Corps  of  Engineers,  at  Quinoy,  III, 


Ko. 


2 
3 


8 


Names  and  wsidence  Of  Qaantities bid.  Material. 


bidders. 


Henry  L.  Hart,  Louis- 
ana.  Mo. 

Held,  Brosi  &  Ebert, 

Quinoy,  HL 
John    Gruilf oyle   and 

Henry  Wellenbruscho, 

Lagrange,  Mo. 
Zach.  Fielder,  Haani- 

bal.  Mo. 


.do. 
.do. 
.do. 
.do. 
.do. 


Oubie  yards. 
10,000 

10,000 

15,000 

5,000  to  15,000 

5,000 


Hannibal  Lime  Co., 

Hannibal,  Mo. 
, do 

Whitney  GUbreath, 

ATa,m. 
Frederick  W.  Menke, 

Quincy,  111. 
Charles  C.  Pratt  and 

George  N.    Cash, 

Lonisana,  Mo. 


6,000 

4,000 
20,000 

2,600 

Any  part  of 
15,000. 


Bock  . 

Rock  . 
Brash 
Bock  . 

Bock. 


Bock 


Bock  . 
Bock  . 
Bock. 
Bock  . 
Book  . 
Bock  . 

Bock  . 
Bmsh 

Book. 

Bock  . 


Place  of  deUvery. 


Louisiana,  Mo  . . . 


Hamburg,  HI 

At  either  of  above. 
Lagrange,  Mo 


.do 


.do 


Qaincy,Ill 

Hannibal,  Mo... 
Louisiana,  Mo . . 
ClarksTille^  Mo. 
Hamburs  Bay . . 
Hannibal,  Mo... 


...do 

Nearest  attainable 

point  to  work. 
Quinoy.Hl 


Louisiana,  Mo  .. 


Price. 


Cents. 
*62 

•66 

*204 

*69{ 

72 


85 


85 
72 
72 
72 
70 
*53 

*54|1 

38 

*62 
67 


Bemarks. 


Only  one  copy-- 
tost  incomplete. 

Only  two  copies 
and  they  signed 
only  on  specift- 
canons. 


On  4-foot  stage  and 
aboTC. 

On  5-foot  stage  and 
above. 


*  Accepted  and  written  contract  mads* 
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Y3.  • 

IMPROVEMENT  OF  DES  MOINES  RAPIDS,  MISSISSIPPI  RIVER. 

There  was  available  for  tMs  work  July  1, 1891,  the  sum  of  $10,230.99. 

During  the  year  operations  consisted  in  completing  the  raising  of  the 
lock  waUs,  in  filling  and  grading  the  lock  grounds,  and  the  laying  of 
slope  wall  around  the  slopes  at  the  upper  end  of  the  Middle  Loc^  in 
accordance  with  approved  project,  and  in  protecting  portions  of  the 
canal  embankment. 

The  work  remaining  to  be  done  under  approved  project  is  the  removal 
of  a  small  amount  of  rock  above  grade,  the  completion  of  the  sluice  at 
Prices  Creek,  and  the  completion  of  the  protection  of  the  canal  em- 
bankment. It  is  probable  that  after  this  work  is  carried  out  a  balance 
will  still  be  available,  which  balance  can  be  applied  to  advantage  in 
the  construction  of  a  permanent  machine  shop  at  the  Lower  Lock,  a 
timber  shed  at  the  dry  dock,  guide  piers  above  the  closed  part  of  the 
canal,  or  in  widening  portions  of  the  channel,  as  may  seem  best.  All  of 
these  works  are  desirable. 

No  further  appropriation  is  required  for  the  completion  of  this  im- 
provement in  accordance  with  approved  project. 

Details  of  work  are  given  in  the  appended  report  of  Mr.  M.  Meigs, 
United  States  civil  engineer,  in  local  charge  of  work. 


Abstract  of  appropriations. 


By  act  approved — 

Juno  23,  18r)6 .., 

March  2,  1867 

July  25,  1868  (allotment) 
April  10,  1869  (allotniout) 

December  23, 1869 

July  11,  187Q 

January  18,  1871 

March  3,  1871 

June  10,  1872 

March  3,  1873 

June  23,  1874 

March  3, 1875 


$200,000 
500,000 
300,000 
178, 200 
200,000 
400,000 
341,000 
250,000 
400,000 
400,000 
400,000 
480,000 


By  act  approyed — 

August  14,  1876 $230,000 

June  18,  1878  (allotment) .        62, 500 

March3,  1879 

June  14,  1880 

March  3,  1881 

By  act  passed  August  2, 1882. . 
By  act  approved  July  5,  1884  . 
By  act  approved  August  5, 1886 

By  act  of  August  11,  1888 35;  000 

By  act  of  September  19,  1890. .        22, 000 


25,000 
20,000 
25,000 
30,000 
50,000 
26,250 


4>  574, 960 


Money  statement 


July  1,  1891,  balance  unexpended $10,230.99 

June  30,  1892,  amount  expended  during  fiscal  year 4, 388. 56 

July  1, 1892,  balance  unexpended 5, 842. 43 


bkport  of  mr.  m.  meiqs,  united  statrs  civil  enoinebb. 

United  States  Engineer  Office, 

Keokukf  Iowa,  July  i,  t89t. 

Major  :  I  have  the  honor  to  submit  the  following  report  of  operations  carried  on 
under  appropriation  for  "  improving  Des  Moines  Rapids,  Mississippi  River,"  during 
the  fiscal  year  ending  June  30,  1892 : 

Raising  look  walls  at  Middle  took. — In  July,  1891,  the  work  of  raising  the  lock  walls 
at  the  Middle  Lock,  of  the  filling  and  grading  of  the  lock  grounds  at  the  Middle 
Lock,  and  the  laying  of  slope  wall  around  the  slopes  at  the  upper  end  of  the  Middle 
Look,  was  completed  according  to  the  existing  project. 

Laying  riprap  face  stone  on  oanal  embankment, — Owing  to  the  extreme  low  water 
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which  preyftiled  in  1891  aftdr  July  1^  no  stone  conld  be  towed,  daring  the  first  half 
of  the  fiscal  year  from  the  qnarrles  of  the  contractors,  Patterson  Brotners.  A  bank 
estimate  was  made  July  31, 1891,  and  the  getting  oat  of  stone  was  discontinued,  as 
there  seemed  to  be  enough  stone  on  hand  to  finisn  the  work. 

In  April,  1892,  the  towing  of  stone  for  this  work  and  the  laying  of  the  same  in 
canal  embankment  at  sections  58  to  61,  inclusive,  were  resumed.  This  work  was 
continued  during  May  and  June,  and  996.68  cubic  yards  of  rubblestone,  to  finish  up 
slack  places  in  the  embankment  and  complete  the  work,  were  purchased  from  Pat- 
terson Brothers,  at  55  cents  per  cubic  yard. 

The  completion  of  protection  of  the  canal  embankment  virtually  finishes  the  canal, 
which  has  been  under  more  or  less  continuous  construction  since  October,  1867. 

Patterson  Brothers  have  famished  during  the  past  fiscal  year  the  following  quan- 
tities of  stone,  which  stone  has  been  placed  in  bank : 

Riprap  face  stone cubic  yards..  1,017.00 

Rubblestone do 996.68 

Statement  of  amount  of  9lo^  wall  laid  from  July  1, 1891,  to  June  SO,  189B, 

April,  1892 square  yards . .      126.00 

May,  1892 do....      984.85 

June,  1892 do..-.      161.00 

Total do....  1,271.85 

I  have  been  assisted  by  Mr.  S.  Edwards,  superintendent,  Mr.  John  R.  Carpenter, 
overseer,  and  Mr.  O.  S.  Willey,  clerk  and  draftsman,  in  cairying  on  the  above  work. 
No  contracts  were  entered  into  daring  the  past  fiscal  year. 

The  balance  available  at  the  close  of  fiscal  year  may  be  used  for  building  a  suita- 
ble machine  shop  and  timber  shed,  for  constructing  guide  piers  in  the  channel  above 
the  closed  part  of  the  canal,  or  for  widening  difficult  parts  of  the  channel,  as  may 
be  deemed  best.    All  of  these  works  are  most  desirable  and  urgently  needed. 
Very  respectfully,  your  obedient  servant, 

M.  Meigs, 
United  States  CivU  Engineer, 
Maj.  A.  Mackenztk, 

Corps  of  Engineers,  U.  S.  A, 


Y4. 

OPERATING  AND  CARE  OF  DES  MOINES  RAPIDS  CANAL  AND  DRY  DOCK. 

The  Des  Moines  Eapids  Canal  was  open  for  navigation  daring  the 
year  234  days,  during  which  time  there  passed  through  it  577  steam- 
boats and  191  barges,  carrying  10,260  passengers,  12,228  tons  of  mer- 
chandise, and  63,210  bushels  of  grain.  There  also  passed  through  the 
canal  140,654,084  feet  of  lumber,  24,514,000  feet  of  logs,  61,141,137 
shingles,  and  39,476,926  laths. 

The  expenses  of  operating  and  caring  for  the  Des  Moines  Eapids 
Canal  and  Dry  Dock,  including  extensive  dredging  and  the  ordinary 
repairs  to  gates,  machinery,  and  plant  during  the  past  year  have  been 
$51,650.17.  These  expenses  are  provided  for  by  an  indefinite  appropri- 
ation made  by  act  of  Congress  of  March  3, 1881. 

The  gates  at  the  lower  lock  will  have  to  be  rebuilt  during  the  coming 
year,  and  ordinary  repairs  to  the  other  gates,  the  culverts,  and  canal 
embankment  will  be  needed. 

The  canal  has  been  thoroughly  covered  by  the  dredges  during  the  past 
year,  and  large  deposits,  which  have  been  accumulating  for  years,  have 
been  removed. 

During  the  past  year  the  dry  dock  has  been  constantly  in  use.    At 
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times  when  the  use  of  the  dock  was  not  required  for  repairs  to  portions 
of  the  Oovernment  plant,  or  not  fully  occupied  for  such  purpose,  boats 
and  barges  belonging  to  private  x>arties  have  been  docked  and  repaired 
at  the  dry  dock,  $12^  dockage  lees  having  been  collected  during  the 
fiscal  year  for  such  use  of  the  dock  by  private  parties.  It  is  desirable, 
when  circumstances  permit,  that  a  shop  with  woodworking  machinery 
and  a  storage  shed  for  lumber  be  provided  at  the  lower  end  of  the  dock. 
The  expense  of  operating  the  canal  will  be  slightly  increased  by  the  op- 
erating of  the  dry  dock  as  an  accessory  work,  but  it  is  hoped  that  such 
increase  will  be  more  than  offset  by  the  increased  facilities  furnished 
for  repair  of  Government  boats  and  the  amounts  received  from  private 
parties  for  use  of  the  dock. 

The  boom,  constructed  in  accordance  with  act  of  Congress,  for 
connecting  outer  wall  of  the  canal  with  the  pier  of  the  Keokuk  and 
Hamilton  Bridge,  requires  repairs  and  must  be  taken  into  the  canal  at 
the  close  of  navigation  and  put  out  again  in  the  spring.  An  item  for 
the  exi>ense  of  such  repair  and  labor  is  included  in  estimate  of  cost  of 
operating  and  caring  for  canal  for  the  coming  fiscal  year. 

Tables  are  given  herewith  showing  details  of  expenditure  and  traffic, 
and  comparative  expenditure  and  traffic  statements  are  submitted.  A 
list  of  vessels  docked  at  the  dry  dock  at  the  Des  Moines  Eapids  Canal 
during  the  past  fiscal  year  is  appended. 

The  operating  and  care  of  the  canal  and  dry  dock  are  in  the  imme- 
diate charge  of  Mr.  M.  Meigs,  United  States  civil  engineer,  whose  report 
is  api>ended. 

Abstract  of  appropriaiiam. 


By  act  approved — 

April  30,  1878 $7,500.00 

Jnne  18, 1878  (allotment).  $2, 500. 00 

March  3,1879...! 40,000.00 

June  14,  1880 30,000.00 

March  3,  1881,  for  fiscal 
vear  ending—- 

"  Jnne  30,  1882 45,000.00 

June  30,  1883 75,000.00 

June  30,  1884 47,000.00 

June  30,  1885 40,500.00 

Jnne  30,  1886 43.000.00 


By  act  approved  March  3, 1881, 
for  fiscal  year  ending — con- 
tinued. 

June  30,  1887 $44,000.00 

JuneSO,  1888 42,000.00 

June  30,  1889 39,000.00 

June  30,  1890 43^837.97 

June30,  1891 43,995.80 

June  30,  1892 44,000.00 

Total 617,333.77 


Money  statement 


$1.80 


July  1, 1891,  balance  on  hand 

June  30, 18SK2,  amount  drawn  from  Treasury  under  indefinite  appropria- 
tion     44,000.00 

44, 001. 80 
June  30, 1892,  amoont  expended  during  fiscal  year 43, 968. 92 


Jnne  30, 1892,  balance  on  hand 


32.88 


July  1, 1892,  outstanding  liabilities  (for  operations  of  June,  1892,  the 
requisition  for  funds  for  payment  of  same  not  having  been  filled  before 
the  close  of  the  fiscal  year  ending  June  30^  1892) 7,581.25 
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List  of  veueU  docked  at  the  dry  dock  at  the  Dee  Moinee  Bapide  Canal  during  the  fiscal 

year  ending  June  $0^  1892, 


Designation. 


SteamerB: 

Sootia* 

Pittoburgh* 

Suoceea 

Kavenna* 

Vixen 

Itombennan  *  . . . 

CityofQainoy*, 

Eagle* 

Fury 

General  Barnard 

Kit  Carson* 

Steam  laonoh: 

Lucia 

Dredgee: 

iuax 

Vulcan 

Do 

Dump  boatB : 

Ko.5 

"C" 

"B" 

Do 

No.l 

No.2 


Date  of  en- 
tering dock. 


Date  of  leav- 
ing dock. 


July 

Aug. 

Aug. 

Aug. 

Sept. 

Sept. 

Oct. 

Apr. 

Apr. 

Apr. 

May 


81, 1891 
10, 1891 
19, 1891 
29, 1891 
7,1891 

29. 1891 
25.1891 

6, 1892 
12,1892 
20,1892 

17. 1892 


Nov.  18, 1891 

Mar.  31, 1892 
Apr.  12, 1892 
June  11, 1892 

May  20, 1891 
Jufv  10. 1891 
July  28, 1891 
Sept.  2.1891 
Oct.  25,1891 
...do 


Aug. 

Aug. 

Aug. 

Aug. 

Sept. 

Sept. 

Oci 

Apr. 

Apr. 

M:ay 

May 


1,1891 
11, 1891 
27, 1891 
30.1891 
23,1891 

30. 1891 
25,1691 

7,1892 

14. 1892 
3, 1892 

17,1892 


Mar.  U,  1892 

Apr.  4,1892 
Apr.  14,1892 
June  12, 1892 

Sept  2,1891 
July  14, 1891 
Aug.  19, 1891 
Oct  9, 1891 
Oct  25,1891 
Mar.  14, 1892 


Deafgnation. 


Dump  boata — cont'd. 

iro.4 

No.  10 

No.8 

"D" 

No.6 

"A" 

"0" 

Qaarter  boate : 

No.  118 

No.  59 

Bargee: 

No.  40 

No.  48 

Barge  of  steamer 
Annie  Barnee* 

"F" 

No.31t 

No.  8  of  steamer 
Musser* 

No.  82 

"K" 

»'E" 

"H  " 

No.  88 


Date  of  en- 
tering dock. 


Nov.  18, 1891 
Apr.  14, 1892 

do 

Apr.  29, 1892 

do 

Mav  9,1892 
June  14, 1892 

June  20, 1891 
Apr.  12, 1892 

July  10, 1891 
July  28, 1891 

Sept  29, 1891 
Oct  2, 1891 
....do 


Oct  31,1891 
Apr.  4,1892 
Apr.  9,1892 
Apr.  14, 1892 

do 

May    3,1892 


Date  of  leav> 
.  ingdock. 


Mar. 
Apr. 
Apr. 
May 
May 
May 
June 


81,1892 
20.1892 
29. 1892 
3, 1892 
17,1892 
24, 1892 
17, 1892 


July  10,1891 

Apr.  14,1882 

July  1«,1891 

July  31,1891 

Sept  30,1891 

Oct  3, 1891 


Nov.  1,1891 
Apr.     9, 1892 

do 

Apr.  20,1892 
June  2, 1892 
May   17,1893 


*  Belongs  to  private  parties. 


t  Condemned  and  destroyed. 


Expenditures  for  operating  and  care  of  Dee  Moinee  Rapids  Canal  for  fiscal  year  ending 

June  SO,  189B, 


Month. 


1891. 

July 

August 

September.. 

October 

November . . 
Deoember  .. 

1892. 
January .... 
February . . . 

March 

April 

May 

June 


Total 4,495.00 


Office  and  administration. 


Canal  and  looks. 


Salaries. 


^75.00 
375.00 
375.00 


375.00 
375.00 

762.50 


445.00 
750.00 
125.00 
537.50 


Supplies. 


^6.10 
3.05 


70.15 
13.25 

14.43 

8.95 

16.31 


24.05 
4.75 


156.04 


Misoel- 
lan^OQS. 


$42.88 
25.99 


45.44 
21.44 
75.00 


210. 75 


Total. 


$375. 00 
381.10 
378. 05 


488.08 
414.24 

776.93 
3.96 
606.75 
771.44 
224.05 
542.26 


4,861.79 


Labor. 


$1,420.00 
1, 635. 00 


1,565.00 
1.556.8^ 
2, 939. 84 

1,426.33 


1,417.00 
2,953.50 
1, 550. 00 
1,637.49 


Supplies 


m. 


1.87 

).99 

60.80 

210.00 

58.89 

93.52 

30.00 
67.73 


237.07 
553.11 


18,099.98     1,612.98 


Current 
repairs. 


$6.90 
621. 79 
781. 86 


516.06 
652.75 

385.94 
23.73 
541.23 
896.06 
621. 35 
462.53 


TotaL 


$1,498.77 
2,477.78 
851.66 
1,775.00 
2,130.77 
3, 686.  U 

1,842.27 
91.46 
1,958.28 
3, 351. 56 
2,408.42 
2, 653. 13 


5,012.20     24.725.16 


Month. 


July 

August  ... 
September 
October ... 
November. 
December. 


1891. 


January.. 
February. 
Maxch  ... 
Aj»rll  .... 

May 

June 


1892. 


Dredging  oanal. 


Labor. 


$145.35 


Total. 


1, 883. 55 
1, 490. 75 
7,813.68 


11,383.23 


Supplies. 


$18.68 

21.00 

.60 


7.30 


2,685.85 
8,637.19 


6,370.52 


Current 
repairs. 


$102.12 

238.50 

6.47 

148.94 

112.11 

729.88 

4.61 

384.67 

417. 57 

1,050.24 

1,064.27 


4,259.47 


Total. 


$102.12 

238.59 

25.15 

315.29 

112.61 

729.88 

4.61 

391.97 

2, 301. 12 

5,226.84 

12,515.04 


21,963.22 


GrandtotaL 


$1,873.77 
2,961.00 
1, 468. 30 
1, 800. 15 
2,934.09 
4, 212. 96 

3,349.08 
100.02 
2, 856. 95 
6.424.12 
7,869.31 
*  15, 710. 42 


*  51, 550. 17 


*  Includes  $7,  &8L  25  liabilities  outstanding  July  1, 1892. 
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Trtkfio  BiaiemaU  of  the  Dea  Mainw  Bapid$  Canal  far  thsfiBodl  year  ending  June  SO,  189B, 


Month. 


1891. 

July 

Aneiut 

September 

October 

November 

1892. 

HMrch 

April 

May 

Jubol 

Total 


Boats 
up. 


64 
54 
30 
34 
33 


13 
81 
39 
37 


335 


Boata 
down. 


60 
56 
32 
32 
30 


11 

14 

5 

2 


Barges 
up  and 
dows. 


61 
42 
12 
23 
9 


10 

17 

5 

12 


242 


191 


Passengers. 


5,494 

2,858 

147 

5 

6 


10 

104 

30 

1,597 


10,260 


Merchan- 
dise. 


Tons. 


4,059 

1.981 

S47 

437 

200 


84 
8,482 

882 
806 


Grain. 


ButMU. 

39,880 

1,890 

20O 


12,228 


2,462 

2.893 

13,025 

2,850 


63,210 


Month. 


1891. 


July 

Auffnst . . . 
September 
October . . . 
November. 


1892. 


March 
Ajkiil  . 
May  .. 
June.. 


Lumber. 


Fmt. 

36,884,785 
31,906,566 
23,835.887 
25,800,718 
17,883,120 


1,800,000 
8.042,099 


Logs. 


Feti. 

9,418,000 
4,045,000 
4,706,000 
4, 398, 000 
900,000 


1,050,000 


Shingles. 


Kv/mbtr. 

16,461,900 
17,340.250 
10, 270, 000 
11,190,017 
5,478,070 


160,  OOU 
250,000 


Lath. 


Nwmhtr, 

0.163,665 
9,688,640 
5,862,046 
7,848,675 
5,453,000 


800,000 
661,000 


Lock- 
age at 
one 
lock. 


314 
2U 
180 
202 
77 


87 

146 

83 


Total. 


140,664^064 


24,514,000 


61,141,137 


89,476,926 


1,283 


Comparative  expenditmee  of  operating  and  oare  of  Des  Moinee  Rapids  Canal  for  thefi9oal 

years  188S~'92. 


Year. 


1882. 
1883. 
1884- 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892. 


Year. 


Offioe  and  administration . 


Salaries. 


$3,710.00 
4, 821. 12 
T).  045. 22 
5,  015. 00 
5,225.00 
4, 375. 00 
4, 870. 00 
3, 750. 00 
4, 426. 00 
5, 175. 00 
4,495.00 


Supplies. 


$161.00 
289.86 
209.12 
245.31 
209.12 

85.19 
154.04 

26.80 
120.84 
162.76 
156.04 


Miscel- 
laneous. 


$550.62 
449.52 
665.62 
573. 88 
432. 10 
424.48 
481.70 
318. 82 
238.03 
113.88 
210. 75 


Total. 


$4,422.31 
5,560.50 
5, 519. 96 
5, 8:t4. 10 
5. 866. 22 
4,  884. 67 
5, 505. 74 
4, 095. 62 
4, 783.  87 
5, 451. 14 
4, 861. 79 


Canal  and  looks. 


Labor. 


♦21, 122. 70 
25. 813. 40 
17,  654. 2.3 
17.615.97 

17,  731. 76 

18.  326. 23 
16, 802. 82 
17, 241. 79 
18,  245.  07 
18, 785. 73 
18, 099. 98 


Supplies. 


$1,654.06 

2, 216. 87 

4,  344. 51 

1, 995. 92 

2,226.23 

2, 752. 80 

1,942.94 

2,277.97 

I  2, 376.  55 

,  2,725.27 

i  1,612.98 


Repairs. 


$1,946.03 
3, 203. 01 
1,291.20 
6, 237. 88 

5. 652. 87 
3,775.59 
7, '972. 29 
8,689.20 

7. 848. 88 
11, 863. 31 

5, 012. 20 


1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 


Dredging  canal. 


Labor. 


$2,340.48 
4,765.93 
7,485.46 
8,353.12 
4,984.55 
6,149.45 
6, 084. 77 
6,673.56 
8, 196. 58 
8,563.51 

U,  333. 28 


Supplies. 


$572.00 
1, 588. 80 
4, 789. 32 
8,580.60 
8.017.49 
8,810.12 
2,267.62 
3, 528. 06 
1, 260. 78 
1,906.63 
6,870.62 


Repairs. 


$846.58 
598.04 
1, 262. 02 
1, 888. 73 
3,530.41 
2, 453. 98 
1, 808.  85 
2,479.17 
6, 284. 07 
702.61 
4. 259. 47 


Contraot. 


$14,080.89 
30, 666. 17 


Total. 


$17,839.49 
37, 568. 94 
13. 536. 79 
13,822.54 
11, 532. 45 
12,413.55 

9,161.24 
11.580.79 
10,741.43 

6, 172. 75 
21,963.22 


Miscel- 
laneous. 


$68.75 

3,564.07 

536.73 


1, 327. 32 


TotdL 


$24,722.79 
31. 233. 28 
23,289.94 
24,849.77 
25,610.86 
24,854.62 
26,808.05 
23,208.96 
28, 470. 50 
33, 374. 81 
24, 725. 16 


Grand 
total. 


$47,063.84 
77,928.70 
43,283.42 
44,506.50 
48,009.53 
42,152.84 
42, 802. 35 
38,885.37 
43,995.80 
44,908.20 
61,650.17 
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Chmparatite  traffic  si^temeni  shotoing  the  total  traffic  that  luts  passed  through  the  canal 

since  its  opening  in  1877  hy  fiscal  years  ending  June  SO. 


i 

m 

§ 

Barges. 

i 

a 

S 

• 

i 

Lumber. 

• 

! 

• 

a 
M 

Number. 

• 

1 

II 

Tons. 

BuBheU. 

Feet. 

Feet. 

Number. 

1878 

670 

Mfi 

' 

53.346 

737,415 

25,000,000 

4,000,000 

3, 700, 000 

824 

1879..., 

802     454 

5,088 

64.658 

2. 192, 642 

33, 347, 612 

8.086,000 

8,721,796 

11,749,000 

1,564 

1880.... 

967  1  651 

13, 2:n 

78,989 

2,197,469 

21,832.478 

13,160.960 

27, 863, 640 

30, 561, 000 

2,497 

1881.... 

840  ,  270 

10,003 

44,962 

1, 154, 092 

52,256,235 

11,013,410 

11,657,655 

15,091,000 

1,339 

1882.... 

760 

444 

Of  Ool9 

29,043 

781, 817 

17,150,011 

4, 475, 000 

3,112,825 

4, 885, 250 

2,292 

1883.... 

1,107 

705 

0,192 

43,359 

729, 174 

13, 093, 325 

1,040,000 

11,558,000 

4,435,000 

1, 353 

1884.... 

913 

245 

13,057 

54, 215 

470,580 

57, 018, 151 

9,399,764 

15,924,645 

25.182,250 

1,908 

1885.... 

889 

169 

13,065 

54.120 

776,432 

43, 110, 797 

2,779,670 

13, 473, 205 

25,018,750 

1,270 

1888.... 

784 

218 

22,221 

56,001 

465,681 

22,769,823 

3, 196, 360 

4, 302, 800 

8,25.3,000 

755 

1887.... 

990 

318 

20,797 

62. 815 

366,432 

178, 754, 876 

24,827,000 

19,961,781 

90,450,922 

1,717 

1888.... 

595 

236 

8,330 

33,160 

143,037 

166, 827, 752 

34,505,000 

83, 642, 450 

49,848,840 

1,749 

1889.... 

1,022     288 

22,880 

50,008 

381, 559 

118, 508, 045 

26,333,320 

50,221,099 

87,413,810 

1.941 

1890.... 

024 

477 

14,529 

71, 453 

397, 788 

146, 078, 329 

26, 689, 300 

44, 316. 167 

73, 540, 370 

1,827 

1891.... 

878 

357 

15,801 

45, 217 

364,878 

19»,358,089 

37, 176, 150 

59,350,596 

87,259,690 

1,895 

1892.... 

577 

IDl 

10,260 

12,228 

63,210 

140,  054, 084 

24, 514, 000 

39, 476, 926 

61, 141, 137 

1,233 

t 

report  of  mr.  m.  mkig8;  united  states  civil  engineer. 

United  States  Engineer  Opeicb, 

Keokuk,  Iowa,  July  1, 1892, 

Major:  I  have  the  honor  to  submit  the  following  report  on  ''operating  and  care 
of  Dee  Moines  Rapids  Canal''  for  the  fiscal  yeM*  ending  Jane  30,  lo92: 

The  canal  was  open  to  navigation  234  days  and  closed  132  days.  Navigation  closed 
November  20,  1891,  and  open^  April  1,  1892,  though  a  few  boats  passed  throngh  the 
oanfl^  after  and  before  these  dat^  during  the  period  that  the  canal  was  formally 
closed  to  navigation. 

Extremes  oi  low  and  hi^h  water  have  occurred  during  the  fiscal  year.  From  July 
1.  1891,  to  the  close  of  navigation,  one  long-continued  low- water  period  prevailed, 
the  river  reaching,  on  October  1,  1891,  the  unprecedented  low  stage  of  0.2^  foot  be- 
low the  low  water  of  1864,  the  lowest  previously  recorded  stage  during  the  season  of 
navigation  and  when  not  influenced  by  ice  gorges.  In  1892  tne  canal  opened  with 
a  stage  at  the  lower  lock  of  4.9  feet  above  low  water  of  1864,  and  the  river  contin- 
ued to  rise,  the  stage  on  June  30,  1892  being  19.3  feet  above  low  water  of  1864,  this 
stage  being  only  1.7  feet  and  0.3  foot  less  than  the  highest  stages  in  1851  and  1888, 
respectively. 

The  high  water  has,  of  course,  greatly  affected  the  amount  of  traffic  passing 
through  tile  canal,  nearly  all  the  boats  and  rafts  being  able  to  pass  over  the  rapids 
outsit  of  the  canal  since  the  middle  of  April,  1892. 

Repairs  to  canal  embankment. — ^Very  little  repairs  to  canal  embankment  were  re- 
quired. At  section  33  a  leak  has  developed,  and  at  the  dry  dock  the  old  leaks  from 
the  canal  into  the  dock  have  increased,  out  no  repairs  have  been  made  as  yet,  and 
the  leaks  showed  no  signs  of  danger  to  the  canal  even  at  extreme  high  water. 

Repairs  to  gates,  machinery,  buddings,  etc.,  at  locks. — Provision  was  made  in  the 
project  for  the  present  fiscal  year  for  rebuilding  of  gates  at  Lower  Lock.  Four  thou- 
sand dollars  was  allotted  for  this  purpose,  but  as  the  gates,  upon  careful  examination, 
seemed  able  to  go  without  repairs  for  another  year,  the  allotinent  was  not  expended. 
At  the  Middle  l^ck  some  repairs  were  made  to  the  lower  culvert  gate  opening  on  the 
river  side  and  a  brcAsen  gate  was  replaced. 

The  machinery  of  the  three  locks  was  overhauled  and  new  packing  put  in  the  pumps 
and  hydraulic  cylinders. 

A  painter  was  employed  in  painting  the  buildings  and  fences  at  the  three  locks  and 
the  engine  house  at  the  Lower  Lock.  These  builoings  and  fences  were  last  painted 
in  1877. 

Repairs  to  plant. — ^The  st«am  launch  Lucia  was  docked  and  thoroughly  repaired, 
many  rotten  plank  being  cut  out  and  replaced,  the  engines  being  lined  up,  and  the 
furnace  being  rebuilt.  The  canal  dredge  Ajax  was  docked,  partly  calked,  and  bolts 
tightened  up  before  beginning  work  in  the  canal.  The  dredge  lay  all  winter  at  Rock 
Island,  111.,  having  been  caught  there  by  the  ice  in  the  middle  of  November,  and 
some  needed  repairs  to  dredge  were  therefore  omitted.  The  dump  boats  and  barges 
of  the  canal  plant  received  attention  from  time  to  time  as  it  became  necessary.  A 
poal  barge,  <'  K,''  for  use  at  the  canal  was  built  at  spare  times  and  almost  entirely  of 
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stock  on  hfuid  taken  from  barges  previonsly  condemned  and  broken  np.    The  dimen- 
sions  of  this  coal  barge  are  50  feet  by  14  feet  by  3  feet. 

Boom  bdow  Lower  Lock. — The  boom  connecting  onter  wall  of  the  canal  with  the 
pivot  pier  of  the  Keokuk  Bridge  has  been  invaluable  to  the  river  interests  during 
the  high  water  of  May  and  June,  1892.  It  has  stood  all  tests  satisfactorily,  and  wiu 
serve  as  a  model  for  those  at  the  various  bridges  along  the  river^  being,  with  the 
exception  of  the  one  at  Clinton,  the  only  satisfactory  boom  in  use  along  this  part  of 
the  Mississippi  River.  The  only  trouble  it  has  occasioned  was  the  collection  of  drift 
during  the  extreme  high  water,  when  it  re(]^uired  the  services  of  one  of  the  towboats 
at  work  in  the  canal  to  dislodge  accumulations  of  floating  drift  that  at  times  became 
quite  serious.  Fallen  trees,  2  feet  in  diameter,  at  times  lodged  in  the  chains  of  the 
boom,  and  collected  great  rack  heaps  above  them  that  made  considerable  hard  work 
necessary  for  their  removal. 

The  boom  was  removed  from  its  customary  position  at  the  close  of  navigation  and 
stored  in  the  canal  at  a  much  lower  stage  than  was  heretofore  thought  practicable, 
owing  to  the  boom  pounding,  as  it  was  supposed,  on  the  rocks  above  the  bridse. 
The  low  stage  at  which  it  was  removed  (0«65  foot  above  low  water  of  1864),  and  uie 
manner  in  which  it  stood  hish  water,  have  served  to  relieve  all  doubts  as  to  the 
adaptability  of  the  boom  to  ils  location. 

The  boom  was  docked  in  the  dry  dock  during  the  early  spring,  and  a  large  amonnt 
of  sediment  that  had  accumulated  inside  of  its  hollow  spaces  was  removed  by  means 
of  scrapers  and  by  washing.  The  removal  of  this  sediment  will  have  to  be  attended 
to  periodically.  The  draft  of  the  boom  was  decreased  some  6  inches  by  thus  light- 
ening it.  The  fence  on  the  boom  should  be  painted  to  preserve  it  from  the  weather. 
This  will  cost  about  $500. 

MaeMne  shop  at  Lower  Lock. — ^The  machine  shop  was  worked  throughout  the  year  in 
making  general  repairs  to  the  Government  plants  of  the  canal  and  other  works  of 
improvement.  A  small  dynamo  machine  and  engine  was  built  for  the  canal  launch, 
and  they  work  very  satisfactorily.  The  work  of  the  machine  shop  now  aggregates 
nearly  $45,000. 

A  plan  for  a  new  shop  to  replace  th^  old  and  temporary  building  of  wood,  which 
has  more  than  twenty  times  been  saved  from  burning  up  almost  by  a  miracle,  has 
been  prepared.  The  new  shop  will  be  a  two -story,  iron-roof,  brick  structure,  the 
upper  floor  being  for  the  storing  of  the  many  valuable  patterns  of  lock  and  steam- 
boat machinery  belonging  to  the  canal  and  other  appropriations. 

Survey  of  the  canal. — A  survejr  of  the  canal  was  made  in  September,  1891.  It 
showed  an  increase  in  the  deposits  in  the  canal  and  the  necessity  for  radical  dredg- 
ing. 

Dredging  canal. — Early  in  April,  1892,  canal  dredge  AjaXf  with  towboat  Vixen  as 
tender,  dredge  Phomix,  with  towboat  Fury  as  tender,  and  dredge  Vulcan,  with  tow- 
boat  Success  as  tender,  were  put  at  work  in  removing  de]>osits  from  the  canal  bottom. 
About  April  20,  double  crews  were  put  on  dredges  Ajax  and  Phamix  and  thei^  tow- 
boats,  and,  from  that  time  to  June  30,  1892,  these  dredges  and  boats  were  run  night 
and  day.  The  fact,  develoi>ed  on  previous  occasions,  that  the  night  work  rarely 
failed  to  exceed  that  done  during  the  dav,  tras  again  verified,  thus  more  tlian  doub- 
ling the  output  of  the  dredges  with  much  less  than  double  the  expenditure. 

The  tow  averaged  5  miles,  the  high  water  prevailing  during  most  pf  the  time  al- 
lowing the  dumping  of  material  just  outside  of  the  Guard  Lock  and  below  the  Keo- 
kuk and  Hamilton  Bridge.  At  the  latter  point,  about  10,000  cubic  yards  were  dumped 
at  the  request  of  the  city  authorities  of  Keokuk,  for  filling  the  levee,  which  was 
very  low  at  that  point.  Outside  of  the  Guard  Lock,  the  mud  deposited  forms  a  val- 
nnble  reinforcement  to  the  embankment  at  places  which  showed  weakness  during  tho 
high  water  of  1888. 

Materials  dredged  and  removed : 

April,  1892 cubic  yards..  26,380.77 

May,  1892 do..,.  56,439.48 

June.  1892 do....  66,798.00 

Total 149,618755 

Taking  into  consideration  additional  exx>ens6s  of  more  than  $2,000  for  needed  repairs 
to  boats  and  machinery,  and  for  a  heavy  outlay  for  rope  and  other  various  supplies, 
the  dredging  has  been  done  at  an  average  cost  per  cubic  yard,  exclusive  of  general 
superintendence  and  office  expenses  and  charges  for  use  and  deterioration  of  plant, 
of  14.68  cents.  Previous,  contracts  have  been  awarded  at  prices  per  cubic  yard  of 
29f  cents  and  33^  cents,  so  that  the  comparison  with  the  present  year's  cost  is  most 
favorable  to  the  Government  plant. 

Operating  dry  dock  at  Des  Moines  Rapids  Canal. — ^The  dry  dock  has  been  in  constant 
use  during  the  past  year,  Nine  private  boats  were  docked  and  repaired,  and  leaser 
repairs,  such  as  required  only  a  few  hours'  work,  were  made. 
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The  dry  dock  will  be  of  oonstantly  increasing  ase  to  boats  of  private  individuals 
for  repairs  of  an  accidental  character ;  that  is,  such  as  are  caused  by  grounding  on 
the  rapids  or  breakages  requiring  dockages  for  a  few  hours  only. 

The  present  regulations  require  private  boats  to  bring  all  tools  and  material  for 
repairs  with  them,  and  this  provision  greatly  militates  against  the  more  extended 
use  of  the  dock  by  svich  boats  as  would  naturally  seek  it  when  in  extremity.  It 
would  be  yery  much  better  and  would  make  the  dock  of  much  more  nse  to  the  gen- 
eral public  could  the  authorities  in  charge  of  the  dock  be  empowered  to  furnish 
boats  desiring  to  make  use  of  its  facilities  such  material  on  hand  as  would  be  required 
for  minor  repairs,  the  cost  of  same  to  be  charged  to  the  boat  and  the  articles  used  to 
be  replaced  with  the  funds  thus  received. 

A  storage  shed  for  lumber  and  for  the  shelter  of  workmen  during  inclement  weather 
is  greatlv  needed.  I  repeat  my  estimate  of  $2,500  for  a  suitable  structure,  not  less 
than  70  feet  long  by  26  feet  wide. 

The  diy  dock  and  the  boom  at  the  Lower  Lock  being  added  to  the  equipments  of 
the  canal  have  added  &  considerable  amount  to  the  sum  required  for  the  annual  main- 
tenance of  the  canal.  The  boom  requires  the  employment  of  one  extra  man  at  the 
Lower  Lock  and  the  dry  dock  requires  the  employment  of  a  dock  master  and  master 
oari)enter,  who  should  not  receive  less  than  $100  per  month.  In  my  last  annual  re- 
port I  made  an  estimate  of  the  additional  sum  required  for  dry  dock  and  boom  at 
Lower  Lock,  and  it  is  here  repeated : 

1  dock-master  and  carpenter,  twelve  months,  at  $100  per  month $1, 200 

1  watchman,  twelve  months,  at  $45  per  month 540 

Supplies 200 

Miscellaneous  repairs  to  buildings  and  grounds 300 

Total 2,240 

BimneM  of  iht  canal, — ^Low  water  during  the  first  half  of  the  fiscal  year  caused  all 
traffic  to  pass  through  the  canal.    During  most  of  the  latter  half  of  the  fiscal  year 
the  water  was  so  high  that  hardly  any  boats  came  through  the  canal. 
Very  respectfully,  your  obedient  servant, 

M.  Mkiqs, 
Untied  Statet  CivU  Engineer. 
Maj.  A.  Mackenzie, 

Corps  of  Engineers,  U.  S.  A, 


Y5. 

i::»IPROVEMENT  OF  MISSISSIPPI  RIVER  BETWEEN  MINiNEAPOLIS  AND 

DE8  MOINES  RAPIDS. 

Under  this  head  of  appropriation  are  carried  on  works  for  the  per- 
manent improvement  of  through  navigation.  These  works,  which  have 
been  fully  described  in  previous  reporte,  consist  in  constructions  of  rock^ 
brush,  pUes,  and  gravel,  which  close  side  chutes  and  reduce  the  low- 
water  channel  to  a  proper  width,  and  in  the  protection  of  caving  banks. 
Between  MinneapoUs  and  St.  Paul,  in  addition  to  works  of  construc- 
tion, bowlders  axe  removed  and  channels  are  dredged  through  gravel 
bars;  at  Bock  Island  Bapids,  guide  piers,  to  aid  in  the  navigation  of 
the  rapids  at  night  during  favorable  stages  and  in  calm  weather,  and 
wing  and  closing  dams,  to  increase  the  depth  of  water  at  some  of  the 
chains,  are  built,  and  rock  ledges  within  the  proi>osed  channel  limits 
are  removed  by  drilling,  blasting,  and  dredging.  The  appropriation 
also  provides  for  a  certain  amount  of  dredging  and  other  temporary 
work  for  the  more  rapid  and  immediate  removal  of  obstructions  to 
navigation. 

At  the  commencement  of  the  fiscal  year  there  was  available  the  sum 
of  $360,308.35,  and  work  was  carried  on  vigorously  during  1891 ;  but, 
owing  to  the  high  stage  of  water  prevailing,  little  work  was  done  in 
1892  to  June  30,  except  a  limited  amount  of  dredging  between  Minne- 
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ai>oli8  and  St.  PanL  A  commencement  was  made  on  the  contract  work 
between  Bellevne  and  Savanna  in  May,  1892,  bnt  operations  were  soon 
suspended  on  account  of  high  water. 

Under  approved  projects  work  of  dam  construction,  shore  protection, 
and  removal  of  rocks  and  bowlders  has  been  carried  on  during  the  past 
year  by  day's  labor  and  Government  plant  between  Minneapolis  and 
St.  Paul,  between  St.  Paul  and  Prescott,  between  Prescott  and  Lake 
Pepin,  between  Minneiska  and  Lacrosse,  in  vicinity  of  Lacrosse, 
Crooked  Slough,  and  GUnton,  at  Eock  Island  Rapids,  at  Montrose 
Harbor,  and  t^tween  Keithsburg  and  Montrose.  By  informal  agree- 
ment work  with  private  plant  has  been  carried  out  between  Minne 
apolis  and^t.  Paul,  between  St.  Paul  and  Prescott,  in  Cassville  Slough, 
and  at  Port  Byron  Harbor.  Under  formal  contract  work  was  done 
between  Beads  and  Minneiska,  at  Prairie  du  Chien,  and  between  Belle- 
vue  and  Savanna. 

Surveys  and  examinations  were  made  between  Minneapolis  and  St. 
Paul,  between  Prescott  and  Redwing,  below  Dubuque,  and  between 
Bellevne  and  Savanna. 

The  buoys  and  ranges  on  the  Rock  Island  Rapids  were  maintained. 

Extensive  repairs  have  been  made  to  the  plant  beloDging  to  this  ap- 
propriation, and  20  new  barges  and  1  quarter  boat  were  added  during 
the  season. 

The  details  of  all  the  above-mentioned  work  are  fully  given  in  the 
appended  report  of  Assistant  Engineer  C.  W.  Durham,  which  includes 
full  extracts  from  the  reports  of  Superintendents  J.  D.  Du  Shane,  W. 
A.  Thompson,  and  J.  C.  McElherne,  and  the  report  of  M.  Meigs,  United 
States  civil  engineer,  covering  that  of  Superintendent  S.  Edwards. 

The  river  and  harbor  act  of  September  19. 1890,  under  appropriation 
for  "improving  the  Mississippi  from  the  landing  on  the  west  bank 
below  the  Washington  Avenue  Bridge,  Minneapolis,  to  the  Des  Moines 
Rapids:  Continuing  improvement,  $500,000,"  provided  for  specified 
work  at  special  localities  by  definite  allotments  from  this  general 
appropriation  for  the  improvement  of  through  navigation.  These 
special  allotments  are  for  work  at  the  following  localities:  (1)  Between 
Chicago,  St.  Paul,  Minneapolis  and  Omaha  Railroad  Bridge  and  Wash- 
ington Avenue  Bridge  (St.  Paul  to  Minneapolis),  $50,000:  (2)  East 
Channel,  Prairie  du  Chien,  $30,000;  (3)  Port  Byron,  111.,  $5,000;  (4) 
Burlington,  Iowa,  $5,000;  (5)  Montrose,  Iowa,  $2,000.  The  part  ot 
the  act  reserving  the  above-named  allotments  is  given  in  the  following 
extract  from  the  paragraph  of  the  act  which  refers  to  this  general  ap- 
propriation: 

Of  which  snm  thirty  thonsand  dollars,  or  so  much  thereof  as  may  be  necessary^ 
shall  be  expended  by  the  engineers  in  charge  in  removing  the  sand  bars  and  other 
obstructions  to  navigation  in  the  East  Channel  of  the  Mississippi  River  opposite 
the  prairie,  on  which  the  city  of  Prairie  du  Chien,  in  the  State  of  Wisconsin,  is  lo- 
cated, the  same  being  between  Minneapolis  and  Des  Moines  Rapids ;  of  which  sum 
also  fifty  thousand  dollars  shall  be  expended  between  the  Chicago,  Saint  Paul,  Minne- 
af)olis  and  Omaha  Railroad  Bridge  at  Saint  Paul,  and  the  Washington  Avenue  Bridge, 
Minneapolis,  in  dredging,  removal  of  gravel,  bowlders,  and  broken  rock,  and  tiie 
construction  of  dams  ana  revetments ;  and  in  the  discretion  of  the  Secretary  of  War, 
the  sum  of  five  thonsand  doUars,  or  so  much  thereof  as  may  be  necessary,  shall  be 
expended  in  removing  the  bar  in  the  river  at  Port  Byron,  in  the  State  of  Ulinois ; 
five  thousand  dollars  at  Burlington,  Iowa;  and  two  thousand  dollars  at  Montrose, 
Iowa. 

The  act  of  Congress  of  Augnst  11, 1888,  provided  in  a  general  way 
for  work  of  improvement  between  Minneapolis  and  St.  Paul;  bnt  the 
act  of  Sept<ember  19, 1890,  allotted  a  specific  amount  ($50,000)  for  car- 
rying on  specified  work  on  this  section  of  the  river.    In  accordance  with 
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the  provisions  of  the  river  and  harbor  act  of  September  19, 1890,  a 
preliminary  project  for  the  commencement  of  the  work  of  removiug 
bowlders  was  presented  September  30, 1890,  and  approved  October  14, 
1890,  this  project  being  intended  to  cover  the  small  amount  of  work 
that  could  be  done  during  remainder  of  the  season  of  1890,  and  a  com- 
plete project  was  presented  February  23, 1891,  and  approved  February 
28, 1891.  The  latter  project  proposed  a  continuation  of  the  work  of  re- 
moving bowlders,  the  construction  of  dams  and  revetments,  and  the 
dredging  of  gravel  bars;  and  considerable  work  under  this  project,  in 
the  removal  of  bowlders,  the  construction  of  bank  revetment,  and  the 
dredging  of  gravel  bars,  was  carried  on  during  season  of  1891.  In  1892, 
owing  to  the  very  high  stage  of  water  prevailing  during  the  spring  and 
early  summer,  no  work,  beyond  resuming  the  work  of  dredging  gravel 
bars,  repairing  the  plant  pertaining  to  the  work,  and  preparing  to  re- 
sume operations  when  the  stage  of  water  permits,  has  been  done.  As 
stated  in  former  reports  and  projects,  I  am  of  the  opinion  that,  while 
the  lower  portion  of  the  stretch  of  river  here  considered  may  be  made 
as  favorable  for  navigation  as  the  river  below  St.  Paul  by  the  work 
proposed,  the  upper  x)ortion  or  rapids  can  only  be  radically  improved 
by  the  construction  of  locks  and  dams. 

In  accordance  with  provisions  of  river  and  harbor  act  of  September 
19, 1890,  a  project  for  carrying  on  work  in  vicinity  of  Prairie  du  Ghien 
was  presented  December  31, 1890,  and  approved  tfanuary  8, 1891.  This 
project  contemplated  the  construction  of  certain  dams  under  formal 
contract,  after  due  advertising,  and,  in  accordance  with  project,  this 
work  was  performed  in  1891,  under  contract  with  Patterson  Brothers, 
of  Keokuk,  Iowa. 

The  river  and  harbor  act  of  September  19, 1890,  provided  for  dredg- 
ing in  the  harbors  of  Port  Byron,  Burlington,  and  Montrose.  A  pro- 
ject for  this  dredging  work  was  presented  September  30, 1890,  and  ap- 
proved October  14, 1890.  Under  this  project  a  portion  of  the  work  de- 
sired at  Burlington  was  carried  out  during  the  fall  of  1890  by  the  use 
of  Government  dredge.  An  additional  project  for  dredging  at  Port 
Byron  and  Montrose  harbors  was  presented  February  23, 1891,  and  ap- 
proved February  27, 1891,  and  a  modification  of  the  part  of  additional 
project  that  referred  to  work  at  Port  Byron  was  submitted  June  15 
and  approved  June  20, 1891.  Under  the  additional  project  and  its 
modification  dredging  in  the  harbors  of  Montrose  and  Port  Byron  was 
completed  in  1891,  the  work  at  the  former  place  being  performed  by  use 
of  a  Government  dredge  and  hired  labor  and  at  the  latter  place  under 
informal  agreement  with  A.  J.  Whitney,  of  Bock  Island,  111.  These 
works  have  been  carried  out,  not  because  the  harbors  were  in  any 
worse  condition  than  at  other  and  possibly  more  important  points,  but 
for  the  reason  that  special  allotments  wwe  provided  for  the  work. 

According  to  the  terms  of  the  river  and  harbor  act  of  September  19, 
1890,  any  balances  of  the  allotments  of  $30,000  for  East  Channel.  Prai- 
rie du  Chien,  $5,000  for  Port  Byron  Harbor,  $5,000  for  Burlington 
Harbor,  and  $2,000  for  Montrose  Harbor  that  remained  unexpended 
after  the  completion  of  the  work  contemplated  by  the  act  to  be  per- 
formed under  said  allotments  may  be  applied  to  the  general  improve- 
ment of  through  navigation.  Under  these  allotments  there  have  been 
expended  on  the  work  specified  in  the  act:  East  Channel,  Prairie  du 
Chien,  $28,430.47;  Port  Byron  Harbor,  $6,000;  Burlington  Harbor, 
$1,905.62;  and  Montrose  Harbor,  $1,278.93.  A  request  was  made, 
under  date  of  January  8, 1892,  for  authority  to  transfer  to  allotment 
for  general  improvement  of  through  navigation  firom  allotment  for  East 
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Channel,  Prairie  da  Chien,  $1,569.53,  and  from  allotment  for  Mon- 
trose Harbor,  $721.07,  the  amounts  being  the  unexpended  balances  of 
these  allotments  after  completion  of  work.  The  authority  requested 
was  granted  January  11, 1892,  and  the  transfer  of  balances  was  made 
January  13, 1892.  It  being  thought  probable  that  additional  work  at 
Burlington  might  become  necessary,  as  only  a  portion  of  the  desired 
work  had  been  completed,  the  available  balance,  $3,094.38,  of  this  allot- 
ment was  not  transferred  to  allotment  for  general  improvement,  but 
retained  for  such  probable  use. 

During  the  past  year  the  construction  of  new  bridges  across  the 
Mississippi  Biver  at  Winona,  Lacrosse,  Lyons,  and  Muscatine  has  been 
completed,  with  the  exception  of  certain  accessory  works  for  the  facili- 
tation of  navigation  through  or  under  them,  and  other  new  bridges  at 
St.  Paul,  Winona,  and  Clinton  are  being  built 

My  reports  for  1886  and  1888  contained  tables  giving  the  cost  of 
materials  famished  by  contractors  and  bought  in  open  market,  from 
1878  to  1887,  inclusive.  To  carry  the  information  up  to  the  dose  of 
the  working  season  of  1891,'  I  give  the  following  table: 

Comparative  coit  of  matoriaU,  1888-1891, 


•  Rock  (per  cubic  yard). 

Bmah  (per  cubic 
yard). 

.    Locality  of  delivery. 

In  place. 

On 

United 

States 

bar|^. 

On  bank. 

In  place. 

On 
United 
States 
barges. 

Polee, 
each. 

1888. 
West  St.  Paul 

fO.45 

St.  Paul  to  Lake  Peoin 

10.26 

HiiiiDieer 

.45 
.47 

.68i 
.621 

I)o 

Stockholm 

t0.42A 

.27 

10.03 

Do 

Alma 

Poantaln  Cltv 

.25 

.02| 

Kaavoo 

MoDtrone 

.27 
.28 

.03 

Do 

1889. 
StPaal 

.50 

!M1nnf><iotA  Riv<^r  and  Pimt  ICirA  TfllAnd 

.28 
.28 

.08 

Hobinson  Hocka 

.54 

.50 

.08 

Do 

Island  No.  7 

"""  .28 

.03 

Merrimac 

.57 

Pine  Bend  to  Klninirer 

.28 
.25 
.24 
.28 
.26 
.26 
.28 
.26 
.26 
.26 
.26 
.26 

.03 

Grey  Cloud  Island 

.03 

Do '.'.'.. 

Do 

Ifinineer 

.441 

.08 

Hastinfs 

.03 

ifc^. :;:;.:. 

■    ■■■■•■•a* 

Do 

" 

.40 

I*reaoott 

.46 

.03 

Do 

.03 

Do 

.03 

Prencott  to  Lake  Peoiu 

.03 

l8landNo.20 

.16 

•    •«•••• 

TMainnnd  Blw* ,  r  t 

.26 
.26 
.251 
.25 

.03 

Do 

.03 

THamond  Blaff  to  Redwinir  ......t r 

.03 

Ham!  of  Lake  Pf^pin 

."ib  * 

.03 

Keads  Landing  to  Fountain  Citv  ......... 

'  11.30 

$0.50 

Minneiska 

.26 

.05 

Alma 

.65 
.65 

Winona 

■ 

Vicinity  of  Winona 

.24 

.05 

Homer 

Trempealeau 

...•>• >••• 

.25 

.05 
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Comparative  oo$t  of  materiale,  1888-1891 — Continaed. 


Rook  (per  onbio  yard). 

Brash  (per  cubic 
yard). 

Looality  of  deliver} . 

In  place. 

On 

United 

States 

barges. 

On  bank. 

In  place. 

On 

United 

SUtes 

barges. 

Poles,, 
each. 

1880. 
Dakota 

90.24 

Dresbacli ................................. 

$0.63  A 

$0. 31V» 
.  45 
.50 

, 

T<sui«iii<r -    

TTAirfcmftn  Tjandil)  ft r 

.65 

Crooked  Slouff h, 

.25 
.26 

90.02) 

Lyuxvllle 

.65 
.65 
.55 

.02) 

Cassville 

.45 

.  v*9 

Buena  Vista 

VlcSnitv  of  Bellevue 

$1.00 

Leolaire 

.65 
.40 
.60 
.60 
.50 
.58 

Do 

STcamore  Chain 

' 

Crah  Island 

Hampton 

Campbell  Island 

L15 
L20 

$0.40 
.40 

Vicinity  of  Kelthsburg 

Vicinity  of  Borlinirtoir 

.63 
.65 

.25 

Do 

Satierweins  Bend 

.25 
.25 
.26 
.25 

Dallas  City 

.65 
.65 
.64 
.66 

..7. ...... 

Dallas 

Pontoosno 

.55 
.00 

Do 

Viftinity  nf  "Fort  MftdiS'^n 

L20 

.40 

.63 
.64 

.25 
.25 
.25 
.23) 

.26 
.26 
.26 
.26 
.26 
.26 

.05 

Van  TOO 

' 

Do 

1890. 
Grey  Clond  Island 

Nininger 

.44) 

Hastings 

Smiths  Bar 

* 

Lake  City 

LOO 
L15 

.54 

Pountain  Citv 

.63) 

.65 

.65 

.65 

.65 

.65 

.65 

.60 

.26 

0 

WUds  Landing 

Vioinltv  <rf  Burlinirton 

Pontoostto 

.40 

Do 

Naayoo ,.... 

1891. 

Merrimao 

.23 

.181 

.21; 

.18 

.25 

.21* 

.19 
.21 

.181 

.02) 

.02) 

Ninlnger , , . 

.42i 

I)o 

Hastings 

.44 

.02) 

tSo 

Prescott  to  Lake  Pepin 

.02) 

Below  Fresoott 

Diamond  Blnff. 

.02) 

Reeds  T-jmding  to  Minnf^iflks ... 

L20 

.27 

Minneiska  to  LaoroASf^ 

.20 
.22 

.03 

Do 

■"**■*•• 

Ponntain  City 

.55 
.54 
*.40 
♦.33 
*.  36J 
*.40 
.50 

Trempealean 

Richmond  Chute 

THkAti^  - .  -  -  T . . .  - . 

' 

Do 

1 

Do 

'                   '....... .^. .. 

Dreebach 

1                   1 

Lansing .... 

.55 

.60 

1 

Lynxrfile 

1 

.20 

(        .03 

Prairie  duChien 

.90 

1           .40 

1 

*  Soft  sand  rock. 
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Caniparative  eo9t  of  materials,  i888-1891 — Continued. 


Locality  of  delivery. 


1B91. 


CaasTiUe  Sloni^h 

Bellovue  to  Savauua. . . 

Clinton * 

Leclaire 

Keithsborg  to  NauvtM. 
Burliueton 

DidlaaClty*.*.*.Ii"!.!*.. 

Do... 

Pontoosac 

Do 

Fort  Madiaon 

Kiota  Chute 

Xaavoo 

Do 


Rock  (per  cubic  yard). 


In  place. 


$1.20 
.90 


On  ' 

United 

StMea 

bargee. 


90.60 
.65 


.60 
.64 
.56 


.56 
.65 
.60 


.56 
.65 


On  bank. 


$0.40 


.50 


.40 


.40 


Brush  (pw  cnbio 
yard). 


In  place. 


10.50 
.40 


On 

United 


10.25 


.25 
.20 


.45 
.40 
.40 


.25 
.20 


$0.08 


Commercial  statistics  relating  to  the  Upper  Mississippi  Eiver  are 
given  in  connection  with  the  report  on  '^  operating  snag  boats  and 
dredge  boats  on  Upper  Mississippi  River.''  These  statistics  do  not 
fnlly  indicate  the  rdations  of  this  work  to  the  interests  of  commerce 
and  the  general  public.  The  influence  which  the  Upper  Mississippi 
Biver  in  an  improved  condition  has  upon  freight  rates  most  be  taken  as 
a  measure  of  its  imx>ortance.  Of  the  amount  of  freight  carried  by  rail- 
roads at  river  rates,  as  a  result  of  the  river  competition,  no  figures  can 
be  given;  but  such  amount  is  known  to  be  very  large  during  the  sea- 
son  when  navigation  of  the  river  is  practicable. 

During  the  past  year  the  works  heretofore  constructed  by  the  Gov- 
ernment have  continued  to  straighten  and  deepen  the  low- water  chan- 
nel of  the  river  and  to  materially  benefit  the  interests  of  commerce  and 
navigation.  That  such  benefit  should  continue  and  increase,  it  is  neces- 
sary that  the  work  of  improvement  be  continued  until  the  whole  river 
is  put  under  such  control  that  the  possibility  of  new  obstructions  ap- 
pearing is  done  away  with. 

If  the  radical  improvement  of  the  Upper  Mississippi  Eiver  is  to  be 
continued  and  carried  to  the  fiill  limits  which  the  immense  interests  in- 
volved justify,  it  is  desirable  that  it  should  b[^  carried  on  under  liberal 
appropriations,  so  that  the  fiill  benefit  of  the  improvement  may  be  se- 
cured at  as  early  a  day  as  is  practicable.  As  an  amount  that  can  be 
profitably  expended  during  the  fiscal  year  ending  June  30, 1884, 1  pre- 
sent an  estimate  of  $866,666.67. 

The  improvement  of  the  Upper  Mississippi  Eiver  is  a  work  which 
can  be  best  carried  on  so  gradually  as  to  give  the  river  itself  fall  op- 
portunity to  assist  in  the  formation  of  proper  channels,  and,  if  carried 
to  its  fullest  limits,  the  work  must  extend  over  many  years.  It  does 
not  now  appear  desirable,  or  even  practicable,  to  prepare  detailed  plans 
for  the  whole  river  so  long  in  advance  of  the  time  when  it  may  be  possible 
or  necessary  tocarry  out  some  of  the  work.  The  existing  project  for  this 
work  may  therefore  be  said  to  be  one  of  general  methods  and  the  exe- 
cution of  detailed  plans  for  special  localities.  Under  the  conditions 
named  no  detailed  estimates  of  cost  of  completing  the  entire  work  can 
well  be  now  made.  Projects  for  the  expenditure  of  each  appropria- 
tion, in  accordance  with  approved  plans  and  methods,  are  presented  in 
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lieu  of  a  general  project  for  the  completion  of  work.  It  has  been  the 
custom  in  carrying  out  work  on  tiire  Upper  Mississippi  to  select,  when 
funds  are  available,  such  localities  for  improvement  as  may  be  at  the 
time  most  detrimental  to  navigation.  Each  and  every  locality  thus 
improved  has  a  beneficial  result  on  the  navigation  of  the  whole  river, 
and,  as  the  shoalest  bars  have  been  improved  from  year  to  year,  the 
ruling  navigable  depth  has  been  considerably  increased.  By  this 
method  the  good  effects  of  work  are  spread  over  the  entire  stretch  of 
river,  and  the  improvement  of  the  river,  considered  as  a  whole,  is  made 
progressive,  the  expenditure  of  each  successive  appropriation  resulting 
in  forther  and  immediate  benefit  to  the  interests  of  continuous  naviga- 
tion* 

8wmm(iry  of  expenditwres  for  calendar  year  ending  December  31, 1891^ 

General  improyement: 

St.  Paol  to  PreBoott $22,860.93 

Prescott  to  Lake  Pepin \.  8,697.32 

Reads  to  Miuneieka 64,337.80 

Minneieka  to  Lacroese 46, 687. 68 

Vicinity  of  Lacrosse  and  Crooke<l  Slough 3, 525. 86 

Cassville  Slongh '..  5,034.33 

BeUevue  to  Savanna 22. 44 

Vicinity  of  Clinton 4,357.20 

Rock  Island  Rapids...^ 36,237.32 

Keithsburg^to  Montrose 40, 643. 29 

Buoys  on  Kock  Island  Rapids 397. 93 

Purchase,  construction,  repair,  and  care  of  plant 31, 014. 39 

Surveys  and  gauges 1,910.36 

$265, 626. 85 
Special  improvements: 

Minneapolis  to  St.Paul •24,689.04 

East  Channel, Prairie  du  Chien t28>430.47 

Harbor  at  Port  Byron.-.. 5,000.00 

Harbor  at  Montrose 1, 278. 93 

59, 398. 44 

Total 325,025.29 


OefMral  etatement  of  receipts  and  expenditures. 

Expended  by  vouchers  from  the  commencement  of  improvement  to  July 
1  1892: 

'  St.  Paul  to  Dee  Moines  Rapids $1,562,496.55 

Minneapolis  to  Des  Moines  Rapids 965,181.42 

Harbor  at  Lake  City  (St.  Paul  to  Des  Moines  Rapids) 13, 372. 15 

Practical  test  of  Adams  Flume  (St.  Paul  to  Des  Moines  Rapids) ...        1 22, 176. 83 

Total 2,563,226.95 

Deduct  amount  received  from  sales  of  fuel $946. 68 

Deduct  amount  received  by  transfer  settlement  with  Quar-  ^ 

termaster's  Department,  account  of  sale  of  fuel  to  officers . .  156. 29 

Deduct  amount  received  from  sale  of  rock 1,078.05 

2, 181. 02 

Net  cost  of  improvement 2,561,04^.93 

•Includes  $1,334.02  liabilities  outstanding  December  31, 1891. 
tincludes  $450  liabilities  outstanding  December  31, 1891. 

iln  addition  to  this  amount  Mr.  Adams  expended  $8,000,  appropriated  by  act  of 
August  2;  1882,  as  a  separate  item. 
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BalancM  Jnly  1, 1S92 : 

St.  Paul  to  Dea  Moihee  Rapids •$1,627.85 

MinneapoliB  to  Des  Moines  Rapids 134, 826. 22 

$136, 454. 07 

Total  appropriated  J 2,697,500.00 

I 

Ah$tract  of  appropriaiumt. 

St.  Paul  to  Des  Moines  Rapids : 

By  act  approved — 

June  18, 1878 $250,000 

March  3, 1879 100,000 

June  14, 1880 150,000 

March  3, 1881 200,000 

By  act  passed  Augnst  2,  1882 250,000 

By  act  approved — 

July  5, 1884  (general  improvement) 250, 000 

July  5, 1884  (applied  to  harbor  at  Lake  City) 15,000 

August  5, 1886 382,500 

Minneapolis  to  Des  Moinee  Rapids : 

By  act  of  August  11, 1888 '. 600,000 

By  act  of  September  19, 1890 500,000 

Total 2,697,500 


2^^et  expenditures  on  the  various  seclione  of  the  riow  between  MinneapoUe  and  the  Dee 
Moines  Rapids  from  commencement  of  improvement  to  July  1,  Z89ii. 


Locality. 


Minneapolis  to  St.  Panl  (Omaha  Bridge) . . 

St.  Paul  (Omaha  Bridge)  to  Ffescott 

Prescottto  head  of  Lake  Pepin 

Harbor  at  Lake  City 

Foot  of  Lake  Pepin  to  Alma 

Alma  to  Winona  Bridge 

Winona  Bridee  to  Lacroaae  Bridge 

Laoroase  Brioffe  to  McGregor  Biidee 

McGregor  Bridge  to  Dubaqne  Britlge 

Dubuque  Bridge  to  Clinton  Bridge 

Clinton  Bridge  to  Rook  Island  Bridse 

Kock  Island  Bridge  to  Keithsburg  Bridge 
Keithsburg  Bridge  to  DeaMoines  Rapids  . 

Surveys,  gauges,  and  meter  work 

Suag  and  dredge  boats  and  wrecking 

Facilitating  nayigation  through  bridges  . . 

Plant  at  estimate  Talne 

Practical  test  of  Adams  Flume 


Diatanoe. 


Total. 


Miies. 
11 
32 
29 


12 
29 
31 
72 
69 
67 
40 
68 
60 


Amounts. 


$88,400.06 

633, 580. 67 

65,800.45 

13,372.15 

328,868.11 

279,042.86 

154,520.61 

120,884,52 

87,766.97 

68, 217. 29 

138,186.79 

70,07L85 

436,257.50 

94. 112. 19 

89,431.66 

1,412.18 

79,048.85 

22,176w88 


2,661,046.98 


ST.   PAUL  TO  DEB  MOINES  RAPIDS. 

Money  statement, 

Jnly  1, 1891,  balance  unexpended : 

General  improvement ; $400. 05 

Lake  City  Harbor 1.645.83 

$2,045.88 

June  30,  1892,  amount  expended  during  fiscal  year: 

General  improvement 400. 05 

Lake  City  Harbor 17.98 

418. 03 

July  1, 1892,  balance  unexpended,  Lake  City  Harbor  t 1, 627. 85 

July  1, 1892,  balance  available.  Lake  City  Harbor 1, 627. 85 


*Thi8  balance  pertains  to  Lake  City  Harbor. 

t  Two  hundred  and  forty -eight  dollars  and  forty  cents  liabilities  on  account  of 
nonpayments  ^'St.  Paul  to  Des  Moines  Kapids ''  have  been  transferred  to  ''Miime- 
apoUs  to  Des  Moines  Rapids.'' 
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MINN1BAP0U8  TO  DE8  MOINBS  BAPIDS. 

Money  statement. 

July  1, 1891,  balance  unexpended: 

General  improyement $330, 820. 18 

Between  CiiicagOy  St.  Paul,  Minneapolis  and  Omaba 

Railroad  Bridge  and  Washington  Avenue  Bridge 47, 687. 75 

Burlington,  Iowa 3,094.38 

Montrose,  Iowa 721. 07 

East  Channel,  Prairie  du  Chien 23,382.46 

Port  Byron,  111 3,639.14 

$409,344.98 

June  30, 1892,  amount  expended  during  fiscal  year: 

General  improvement 221, 352. 44 

Between  Cnicago,  St.  Paal,  Minneapolis  and  Omaha 

Railroad  Bridge  and  Washington  Avenue  Bridge 27, 714. 25 

Burlington,  Iowa 0.00 

Montrose,  Iowa 0.00 

East  Channel,  Prairie  du  Chien •     21,812.93 

Port  Byron,  Dl 3,639.14 


274, 518. 76 


Joly  1,  1892,  balance  unexpended: 

General  improvement *111, 758.34 

BetwcfDU  Chicago,  St.  Paul,  Minneapolis  and  Omaha 

Railroad  Bridge  and  Washington  Avenue  Bridge 10, 973. 50 

Burlington,  Iowa 3,094.38 

July  1, 1892,  outstanding  liabilities,  general  improvement..         f  302. 72 
July  1,  lS&2j  amount  covered  by  uncompletea  contracts : 
General  improvement 14,956.76 


134, 826. 22 


15, 259. 48 


July  1, 1892,  balance  available :  X 

General  improvement 96, 498. 86 

Between  Chicago.  St.  Paul,  Minneapolis  and  Omaha  Rail- 
road Bridge  ana  Washington  Avenue  Bridge 19, 973. 50 

Burlington,  Iowa 3,094.38 

119, 566. 74 

'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1894$ 866,666.^ 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


report  of  mr.  c.  w.  durham,  assistant  jekqinser. 

United  States  Engineer  ^Office, 

Bock  Island,  III,  March  14, 1892, 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  for  the  im- 
provement of  the  Mississippi  River  in  the  division  under  my  charge,  extending  from 
Minneapolis,  Minn.,  to  the  vicinity  of  Keithsburg,  111.,  for  the  calendar  year  ending 
December  31, 1891: 

MINNEAPOLIS  TO  ST.  PAUL. 

This  work  was  carried  on  during  the  season  with  a  special  allotment  of  $50,000  in 
act  of  September  19, 1890,  and  under  project  approved  February  28,  1891. 

The  work  projected  consists  in  protecting  caving  banks,  building  dams  of  brush, 
rock,  and  gravel,  dredging  gravel  bars,  and  removing  rooks  and  bowlders  from 
channel. 

*  This  allotment  has  been  increased  by  the  authorized  transfer  of  $721.07  and 
$1,569.53,  balances  available  January  13, 1892,  of  allotments  for  Montrose,  Iowa,  and 
East  Channel,  Prairie  du  Chien,  respectively,  the  total  amount  transferred  being 
$2,290.60. 

t  Of  this  amount  $248.40  are  nonpayments  transferred  from  appropriation  "  St. 
Paul  to  Des  Moines  Rapids,''  $54.32  are  retained  percentage. 

X  An  appropriation  of  $600,000  for  improving  Mississippi  River  between  Minneapolis 
and  moutn  of  Missouri  River  was  made  by  the  river  and  harbor  act  approved  July 
13,  1892. 

^  For  continuing  work  between  Minneapolis  and  mouth  of  Missouri  River. 
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Operatious  in  this  section,  as  were  also  operations  between  St.  Paul  and  Preaoott 
and  between  Prescott  and  Lake  Pepin,  were  in  local  charge  of  Mr.  J.  D.  DnShane, 
saperintendent,  whose  report  is  giren  below  nearly  in  fnll : 

*'  The  river  and  harbor  act  of  September  19,  1890,  provided  that  of  the  sum  appro- 

Sriated  for  improving  the  Mississippi  River  from  Minneapolis  to  the  Des  Momea 
'apids,  '  fifty  thousand  dollars  shall  be  expended  between  the  Chicago,  St.  Pan!, 
Minneapolis  and  Omaha  Railroad  Bridge  at  St.  Panl  and  the  Washington  Avenue 
Bridge,  Minneapolis,  in  (hredging,  removal  of  gravel,  bowlders,  and  broken  rock, 
and  the  construction  of  dams  and  revetments.'  A  preliminary  project  for  beginning 
operations  under  this  allotment  was  approved  October  14,  liidO.  A  project  for  con- 
tinuing operations  was  presented  February  23, 1891^  and  approved  February  28, 1891. 
This  project  provides  *  that  the  work  shall  be  earned  on  by  days'  labor  and  use  of 
Government  plant,  by  purchase  of  materials  in  open  market  at  prices  fixed  by  com- 
petition, and  by  hire  of  dredges  from  private  parties  after  due  competition,  provided 
Government  (hredges  be  not  available.' 

*'  To  conform  with  the  requirements  of  the  act  of  Congress  making  the  allotmeHt  for 
this  work,  it  is  proposed  to  remove  bowlders  and  rocks  &om  the  river,  and  to  do 
such  dredging  of  gravel  bars  as  will  provide  an  open  river  channel.  Where  rock 
removal  or  dredging  is  necessary,  it  is  proposed  to  secure  a  channel  200  feet  wide 
and  3  feet  deep  at  low  water  of  1864.  This  will  provide,  at  ordinary  low  summer 
stages,  a  navigable  depth  of  4  feet  or  more.  It  is  not  expected,  however,  that  this 
width  and  depth  of  channel  can  be  fully  accomplished  with  the  present  appropria- 
tion ;  consequently  operations  have  been  limited  to  the  removal  of  bowlders  and 
rocks  projecting  above  grade,  or  above  the  natural  bottom  of  the  river,  where  the 
bottom  was  above  grade,  to  dredging  channels  100  feet  wide  through  gravel  bars, 
and  to  protecting  only  such  bnnks  as  are  at  present  most  needing  it. 

*^ Removing  bowlderB, — Operations  were  resimied  June  18,  1891.  The  United  States 
launch  Emily  was  used  for  towing.  Several  of  the  smaller  barges  on  hand  were 
transformed  into  derrick  barges  and  provided  with  large  and  small  grappling  hooks 
for  raising  rocks  from  the  river  bed,  the  larger  hooks  being  nsed  in  connection  with 
the  derricks  and  the  smaller  being  hand  hooks.  Small  boats  were  built  for  use  in 
connection  with  the  derrick  barges  to  facilitate  the  handling  of  hooks  and  on  which 
to  place  the  rocks  when  first  lifted  firom  the  river. '  At  the  beginning  of  operations 
but  one  derrick  barge  was  used;  two  others  were  added  during  the  season.  The 
derricks,  grappling-hooks,  and  small  boats  were  boilt  on  the  works  as  needed.  Barge 
No.  34,  fitted  with  a  steam  drill,  was  brought  from  the  Des  Moines  Rapi  is  Canal  and 
used,  after  July  8, 1891,  in  connection  with  blasting  bowlders  and  ledge  rooks. 
Much  hand  drilling  was  also  done  in  places  which  the  drill  boat  could  not  reach. 
Dynamite,  containing  40  per  cent  of  nitroglycerin,  was  used  as  an  explosive.  The 
oharffes  were  fired  by  a  blasting  battery. 

"  The  work  of  rock  removal  progressed  upstream  from  the  Short  Line  Bridge,  at 
which  point  the  river  became  seriously  obstructive.  The  lower  limit  of  the  bowlaers 
is,  however,  about  one-half  mile  farther  down  river,  namely,  at  the  Marshall  Avenue 
Bridge,  and  much  work  was  performed  between  these  bridges  during  the  latter  part 
of  the  season.  Below  the  Marshall  Avenue  Bridge  only  a  few  isolated  bowlders  were 
found,  which  were  broken  up  and  removed  while  the  fleet  was  passing  up  the  river.  All 
rocks  removed  from  the  channel  were  deposited  out  of  the  way,  either  on  the  shores 
or  in  the  slough  back  of  Meeker  Island.  From  a  point  1,370  feet  below  the  Short 
Line  Bridge  to  a  point  380  feet  above  the  Franklin  Avenue  Bridge,  somewhat  more 
than  a  mile,  the  river  was  thoroughly  swept  within  the  channel  limits  and  aU  rocks 
were  removed,  excepting  the  smaH  rocks  lorming  the  natural  bottom  of  the  river, 
which  in  some  oases  was  above  grade.  For  an  additional  distance  of  210  feet  above 
this  upper  point,  and  from  the  lower  point  to  the  Marshall  Avenue  Bridge,  about 
2,800  feet,  all  large  rocks  were  removed.  In  the  vicinity  of  the  Franklin  Avenue 
Bridge,  about  one-third  of  the  total  length  of  the  rapids  has  been  cleared,  within  the 
channel  limits,  of  all  rocks  projecting  above  the  natural  river  bottom.  At  some 
places  above  the  Marshall  Avenue  Bridge  dredging  will  be  necessary  to  secure  the 
adopted  grade.  One  of  the  most  troublesome  places  is  near  the  foot  of  the  rapids, 
about  700  feet  below  the  Franklin  Avenue  Bridge,  where  the  bottom,  in  the  form  of 
a  bar  or  reef  of  small  bowlders  and  gravel,  is  above  grade  for  the  entire  channel 
width.    Dredging  will  be  needed  also  on  and  above  the  ra))ids. 

"  There  were  removed  during  the  season  1,230.2  solid  cubic  yards  of  bowlders  and 
ledge  rocks.  This  amount  does  not  include  a  very  considerable  quantity  of  small 
bowlders  and  pieces  of  rock,  as  only  rocks  1  foot  or  more  in  diameter  were 
measured  and  caJculated. 

''Operations  of  removing  bowlders  were  suspended  for  the  season  November  6,  and 
the  fleet  was  taken  to  Boulanger  Slough,  where  it  was  laid  up  for  the  winter  Novem- 
ber 12.  While  going  down  the  river  stops  were  made  at  Robinsons  Rocks  and  at 
Nininger,  where  a  number  of  rocks  were  removed  from  the  channel. 

"  During  the  season  of  1892,  the  work  of  rock  removal  should  be  continued  above  the 
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ManhaU  Avenne  Bridge,  on  the  rapidfl  above  the  Frailklin  Avonne  Bridge,  and 
between  the  head  of  the  rapids  and  the  steamboat  landing,  below  the  Washington 
Avenne  Bridge.  Channels  shonld  be  dredged  through  the  gravel  bars  at  the  head 
and  middle  of  Pike  Island.  In  this  connection,  it  may  be  stated  that  it  is  not 
thought  an  open-river  channel  over  the  rapids  will  be  sufficient  for  the  safe  and 
easy  passage  of  the  larger  classes  of  steamboats;  but,  until  a  system  of  improve- 
ment by  lock  and  dam  is  completed,  this  stretch  of  river  will  be  put  to  little  com- 
mercial use,  except  for  running  lo^s  to  the  boom  works  below  Pike  Island.  Should 
locks  and  dams  be  built,  much  ot  the  work  at  the  head  of  and  above  the  rapids, 
previously  mentioned  as  work  that  shonld  be  done  during  1892,  would  form  part  of 
the  permanent  improvement  by  this  system. 

"  It  will  be  necessary  to  provide  a  new  hull  for  drill  boat  No.  34  before  resuming 
operations.  Also*  several  small  barges,  about  12  feet  wide  and  45  feet  long,  will  be 
needed  for  use  in  connection  with  the  derrick  barges,  as  the  barges  (size  16  feet  by 
80  feet)  used  during  the  past  season  are  too  large  for  convenient  handling  in  the 
swift  water  of  the  rapids. 

** Bank  revetment. — The  towboat  Fury  and  plant  were  transferred  on  August  22  from 
work  between  St.  Paul  and  Prescott  for  the  construction  of  bank  revetment  in  the 
vicinity  of  Pike  Island.  On  August  24  the  protection  of  the  left  bank  above  the 
boom  works  was  begun.  This  is  a  high,  sandy  bank,  rapidly  outtinc^  away.  This 
bank  for  a  distance  of  2,720  feet  and  a  width  of  36  feet,  was  protected  with  a  cover- 
ing of  rock  and  brush  of  the  usual  construction.  The  right  bank  opposite  the  boom 
works  was  protected  with  a  similar  revetment  3,200  feet  long  and  40  feet  wide.  The 
bank  of  the  island  opposite  the  mouth  of  Minnehaha  CreoK  was  protected  with  a 
gravel  revetment  800  ieet  long  and  about  25  feet  wide.  This  revetment  was  made 
while  the  dredging  of  the  gravel  bar  at  Minnehaha  was  in  progress,  a  part  of  the 
dredged  material  being  used  in  the  revetment.  Of  l,d46  cubic  yards  used,  250  cubic 
yards  Were  cast  on  the  bank  by  the  dredge,  540  cubic  yards  were  dumped  against 
the  bank  from  scows,  and  1,156  cubic  yards  were  unloaded  by  hand  from  barges. 
The  cost  of  dredging  this  gravel  was  $441.25,  or  22.67  cents  per  cubic  yard ;  the  labor 
of  unloading  by  hand  cost  $148.16,  or  12.82  cents  per  cubic  yard.  However,  no 
charge  for  dredging  was  made  against  this  work,  as  the  dredging  was  for  channel 
improvcfment,  and  the  material  used  in  the  bank  revetment  would  otherwise  have 
been  wasted. 

**  It  was  expected  that  these  revetments  could  be  bnllt  in  four  weeks,  but,  owing 
to  the  slow  delivery  of  rock,  the  work  was  not  completed  until  October  22.  Under 
the  circumstances,  the  plant  could  be  fully  used  but  a  small  part  of  each  day,  and, 
for  this  reason,  the  towboat  Fury  and  fleet  were  withdrawn  from  this  work  on  Sep- 
tember 24  for  operations  below  Prescott.  The  launch  Bessie  was  used  for  towing 
after  the  Fury  left.  The  tow  being  then  downstream  for  loaded  barges  and  the  work- 
ing force  greatly  reduced,  made  it  possible  for  the  launch  to  attend  to  this  work. 

Only  a  slight  covering  of  rock,  owing  to  the  slow  delivery,  was  put  on  the  lower 
revetment  opposite  the  boom  works,  and  more  should  be  added  within  a  year  or  two. 

There  were  used  in  the  construction  of  bank  revetments  5,376.7  cubic  yards  of 
rock,  4,917.7- cubic  yards  of  brush,  and  2,124  cubic  yards  of  gravel. 

The  materials  were  purchased  in  open  market,  loaded  on  United  States  barges,  at 
the  following  prices:  Kock,  50  cents  per  cubic  yard;  brush,  18f  cents,  21.78  cents 
and  23  cents  per  cubic  yard ;  poles,  2^  cents  each. 

Dredging. — As  the  Government  dredges  were  fully  occupied  on  other  work,  the 
dredging  plant  of  Mr.  C.  H.  Appleton,  oeing  the  only  outfit  available,  was  hired,  at 
the  following  rates  per  hour :  $8  for  dredging  and  towing  1  mile  or  less,  $8.50  for  dredg- 
ing and  towmg  from  1  to  2^  miles,  $9  for  dredging  and  towing  from  2^  to  5  miles. 

The  first  work  undertaken  was  begun  August  3,  at  Grovelana  Park,  w  here  the  shoal- 
est  gravel  bar  existed.  A  channel  900  feet  long,  100  feet  wide,  with  a  least  depth  of 
4  feet  at  a  stage  of  1  foot  at  St.  Paul,  was  dredged  through  this  bar.  The  depth  on 
this  bar  at  the  same  stage  before  improvement  was  18  inches.  The  first  out  was  cast 
into  a  bank  on  the  lower  side  of  the  channel;  the  balance  of  the  material  excavated, 
which  consisted  of  shell  rook,  coarse  gravel  and  sand,  was  duniped  back  of  islands 
in  the  vicinity. 

Above  Minnehaha  a  channel  was  dredged  through  the  gravel  bar.  This  cut  is 
985  feet  long  and  100  feet  wide,  with  grade  3  feet  below  low  water.  The  material 
was  mostly  wasted  below  islands  in  the  vicinity. 

At  Minnehaha,  where  a  fairly  good  channel  existed,  the  dredging  was  confined  to 
deepening  it  on  the  upper  and  lower  sides  of  the  bar  and  in  widening  the  channel 
somewhat.  Here  a  channel  was  made  100  feet  wide,  with  grade  3  feet  below  low 
water.  The  gravel  composing  this  bar  is  similar  to  that  of  the  bars  above,  but 
smaller  in  size.  Part  of  the  material  excavated  was  used  in  making  the  bank  revet- 
ment at  this  place,  and  the  balance  was  deposited  in  a  deep  pocket  in  the  vicinity, 
with  a  view  of  correcting  the  channel. 

The  short  bend  above  Fort  Suelling  was  widened  and  straightened  by  dredging 
^ong  the  right  bank  and  at  the  head  of  the  low  island  opposite.    About  50  feet  in 
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width  wftB  dredged  off  the  shoulder  of  this  island.  Tire  cnts  were  made  along  the 
right  bank  and  eight  cnts  along  the  island.  This  bend  was*  very  much  improved  by 
the  work  done.  To  assist  in  correcting  the  channel  at  this  place  the  material,  which, 
consisted  of  sand  and  mill  refuse,  was  dumped  in  deep  water  below  the  point  of  the 
blnff  a  short  distance  above  the  head  of  the  island. 

At  Pike  Island  dredging  was  began  through  the  gravel  bar  opposite  the  upper 
end  of  the  revetment  of  the  left  bank;  but,  owing  to  the  lack  of  space  for  dumping 
the  dredged  material  operations  were  suspended  oef ore  the  completion  of  the  chan- 
nel at  this  point.  Two  cuts  were  made  through  the  bar,  forming  a  channel  450  feet 
long  and  40  feet  wide. 

In  addition  to  the  dredgine  of  channels  through  gravel  bars,  the  dredge  palled 
one  pile,  which  had  been  broken  off  in  the  channel  under  the  Fort  Snelling  Bridge, 
and  removed  one  sunken  crib  below  Minnehaha,  and  the  foundations  of  four  cribe  at 
Groveland  Park.  • 

Dredging  operations  between  Minneapolis  and  St.  Paul  were  suspended  November 
7,  1891. 

Finanddl  statements  for  works  of  improving  the  Mississippi  Biver  between  Minneapolis 

and  St,  Paul  during  the  season  of  1801, 

Amount  expended  in  the  field  during  the  calendar  year  (including 
$1,329.77  liabUities  outstanding  December  31,  1891) $23, 853. 71 

Add  quota  of  general  superintendence  and  office  expenses  (including  $4.25 
liabilities  outstanding  December  31,  1891) : 835.33 

Add  for  use  and  deterioration  of  plant 1,899.53 

Total 26,588.57 

The  following  statements  show  the  cost  of  the  different  classes  of  work  accomplished. 

REMOVING  BOWLDERS. 

Amount  expended  in  the  field  during  the  calendar  year $8, 393. 54 

Add  quota  of  general  superintendence  and  office  expenses 293. 93 

Add  for  use  and  deterioration  of  plant 820.41 

Total 9,507.88 


Bowlders  removed solid  cubic  yards      1, 230. 2 


Average  cost  per  cubic  yard  for  field  expenses $6. 823 

Average  cost  per  cubic  yard  for  general  superintendence  and  office  ex- 
penses   .239 

Average  cost  per  cubic  yard  for  plant .667 

Average  cost  per  cubic  yard  of  bowlders  removed 7.729 


BANK  REVETMENT. 


Amount  expended  in  the  field  during  the  calendar  year $9, 259. 33 

Deduct  for  labor  of  unloading  gravel  at  Minnehaha 148. 16 


Net  cost  of  field  work 9,111.17 

Add  quota  of  general  superintendence  and  office  expennes  324. 25 

Addior  use  and  deterioration  of  plant 1,079.12 


Total 10,514.54 


Material  put  in  works: 

Rook. cubic  yards..  5,376.7 

Gravel do 177.8 

Brush do 4,917.7 

Total do....  10,472.2 


Average  cost  per  cubic  yard  on  barges .373 

Average  cost  per  cubic  yard  for  towing  and  putting  in  material .  497 

Average  cost  per  cubic  yard  for  general  superintendence  and  office  ex- 
penses    .031 

Average  cost  per  cubic  yard  for  plant .  103 

Average  cost  per  cubic  yard  in  place « 1.004 


• 
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DREDGING  GRAVEL  BARS. 

Amoant  paid  oontraotor $6, 027. 71 

Dedact  expense  of  removing  piers  and  snags 1 203. 33 

Net  cost  of  diiedffing  gravel  bars 5, 824. 38 

Add  cost  of  local  inspection 173. 13 

Add  qaota  of  general  superintendence  and  office  expenses 217. 15 

Total  cost  of  dredging 6,214.66 

Ma^rial  dredged cubic  yards. .         30. 322 

Average  cost  per  cubic  yard  dredged .  205 

ST.  PAUIi  TO  PRESCOTT. 

Dams  and  $hare  proUoHon$, — ^Under  a  project  presented  February  03^  1891,  and 
approved  February  28. 1891,  alloting  $40,000  for  improving  the  Mississippi  River ^ 
between  St.  Paul  and  rrescott,  work  was  carried  on  by  day^s  labor  and  use  of  Gov- 
ernment plant,  material  being  purchased  in  open  market. 

The  United  States  towboat  J^Wry  and  launch  Bessie  were  used  for  towing  mate- 
rials. 

On  July  10, 1891,  the  construction  of  dams  was  begun  at  Ninin^er  to  complete  and 
preserve  thejoermanent  channel  started  June  1, 1891,  by  the  dredge  PJuenix.  Dams 
34,  35, 36, 37,  &,  39,  and  40  (sheet  5),  and  Dam  15  (sheet  6)  were  built ;  Dams  7, 26, 27, 30, 

31,  and  32  (sheet  5),  and  Dam  4  ^sheet  6)  were  lengthened,  and  Dam  7  (sheet  5)  was  also 
raised.  Dams  34,  35,  36,  and  40  (sheet  5)  are  wing  dams,'  extendii^g  from  the  right 
bank  at  Nininger :  Dams  37,  38,  and  39  (sneet  5)  are  wing  dams,  extending  from  the 
left  bank  below  Dam  27  (sheet  5) ;  Dam  15  (sheet  6)  is  a  low  wing  dam,  extending 
from  the  bar  between  Dams  4  and  5  (sheet  6),  and  is  2.5  feet  above  low  water  of  1864. 
All  the  other  dams  are  4.5  feet  above  low  water.    This  work  was  completed  July  31. 

The  fleet  was  taken  to  St.  Paul  Park  on  August  1,  on  which  date  work  was  com- 
menced in  this  vicinity.  At  this  time  the  river  here  was  in  a  very  bad  condition,  the 
water  being  at  a  low  stage,  and  spread  over  a  long  reef,  extending  diagonally  across 
the  river,  through  which  there  were  three  shoal  and  indistinct  channels.    Dams  31, 

32,  32i,  SSf  and  34  (sheet  3)  were  built,  and  Dam  16  (sheet  3)  was  raised  and  len^h- 
ened.  Dam  31  extends  from  the  foot  of  Island  5 :  Dams  32,  32^,  and  33  extend  from 
Island  6;  Dam  34  is  built  from  the  lower  end  of  the  bar  extending  from  the  foot  of 
Island  6.    The  left  bank  opposite  Island  6  was  protected  for  a  distance  of  815  feet. 

On  October  22  the  protection  of  the  bank  of  Island  16  was  begun,  work  of  bank 
revetment  between  Mmneapolis  and  St.  Paul  having  been  suspended  and  the  crew 
transferred  to  this  place  for  operation  during  the  bahmce  of  the  season.  The  launch 
Bessie  did  the  towing  for  this  work.  This  protection  is  of  the  nsnal  construction  of 
rock  and  brush,  and  extends  downstream  from  Dam  2  (sheet  5) ;  length,  2,200  feet; 
width,  35  feet.  It  should  be  continued  several  hundred  feet  farther  downstream, 
and  a  slight  addition  of  rock  should  be  made  in  places  where  it  was  not  quite  fin- 
ished.   Owing  to  cold  weather  this  work  was  discontinued  November  16. 

On  November  4,  after  suspension  of  operations  between  Prescott  and  Lake  Pepin, 
the  fleet  was  transferred  to  Hastings,  where  the  protection  of  the  left  bank  of  the 
river  was.  begun  the  same  day.  Tnis  revetment  extends  upstream  from  the  ferry 
landing,  and  is  1,300  feet  long  and  40  feet  wide.  This  protection  should  be  con- 
tinued upstream  several  hundred  feet,  and  more  rock  should  be  added  over  the  entire 
length,  as  but  a  light  covering  was  put  on  the  bank  owing  to  lack  of  material. 
Work  was  discontmued  at  Hastings  November  12,  and  the  fleet  and  crew  were  moved 
to  Idand  18,  to  assist  in  work  at  that  place.  While  moving  the  fleet  up  river  the 
crew  made  small  repairs  to  the  shore  protection  at  Franklin  Coulee. 

November  13  the  towboat  Fury  with  Barge  No.  6  started  for  the  Des  Moines  Rapids 
Canal  for  use  during  1892.  Being  overtaken  by  cold  weather,  they  were  placecl  in 
winter  harbor  at  Kahlke's  boat  yard,  at  Rock  Island,  HI. 

Operations  for  the  season  were  suspended  November  16,  owing  to  cold  weather, 
and  the  fleet  was  laid  up  in  winter  harbor  at  Boulanger  Slough. 

Materials  were  purchased  in  open  market  loaded  on  United  States  barges,  the 
prices,  fixed  by  competition,  being  as  follows :  Rock,  42^  cents  and  44  cents  per  cubic 
yard;  brush,  18f  cents,  19f  cents,  21}  cents,  23  cents,  and  25  cents  per  cubic  yard; 
poles,  2^  cents  and  2^  cents  ea<;h. 

Works  of  improvement  should  be  constructed  during  the  season  of  1892  at  the 
following  places:  A  dam  above  Dam  13  (sheet  2),  dams  below  Dam  28  (sheet  2), 
dams  from  Islands  4  and  5,  dams  in  the  vicinity  of  urey  Cloud  Landing,  dams  above 
and  below  Hastings ;  the  revetments  opposite  Island  1,  below  Newport,  below  Pine 
B^nd,  at  )iead  of  Island  18;  and  opposite  Hastings  should  be  extended;  repairs 


1792      BEPORT  OP  THE   CHIEF   OP  ENGINEERS,  U.  S.  ARICY. 

should  be  mftde  to  the  daips  at  Island  1,  dams  opposite  Newjiort,  shore  ptotectLon 
abore,  and  dams  opposite  Robinsons  Rocks. 

Dredoing.-— The  United  States  towboat  J,  G.  Parke,  with  dredge  Phemix  and  oa^t 
arrivea  at  Nininger.  Minn.,  Jane  1^  1891,  where  the  opening  of  a  permanent  channel 
was  then  began.  Owing  to  the  condition  of  the  river  at  this  plaoe^and  in  order 
not  to  interrapt  uaTigation,  it  was  necessary  that  this  new  channel  be  opened  before 
the  constrnotion  of  dams  was  resomed,  they  being  designed  to  cross  the  ehanne],  which 
was  at  this  time  close  to  the  right  bank.  Throngh  the  bar  opposite  Nininger  a 
channel,  100  feet  wide  and  1,600  feet  long,  was  drec^ed.  This  work  was  completed 
July  23.  Prom  Jaly  24  to  27  the  dredge  was  employed  removing  from  the  channel 
rocks  thrown  in  from  the  quarries  at  Nininger.  From  July  28  to  August  5  tiie 
dredging  plant  lay  at  Hastings  while  building  a  new  dipper  handle. 

During  the  progress  of  dam  construction  at  St.  Paul  Park  a  lar^e  body  of  sand 
was  set  in  motion  on  the  bar  by  the  increased  current,  due  to  confinmg  the  water  to 
narrower  limits,  making  a  temporary  shoaling  in  the  already  shallow  channel.  In 
order  to  keep  the  channel  navigable,  it  became  necessary  to  employ  a  dredge  for  a 
few  days  to  assist  in  the  movement  of  this  sand.  The  dredging  plant  of  Mr.  C.  H. 
Appleton,  then  working  under  agreement  below  Minneapolis,  was  moved  to  this 
place.  On  August  11  dredging  was  begun  above  Dam  25  (sheet  3).  A  channel  400 
feet  long  and  100  feet  wide  was  dredged  through  the  bar.  This  cut  was  completed 
August  19.  The  cost  of  this  dredging  was  $t60.67 ;  the  rate  of  pay  was  $8  per  hour 
for  the  dredging  plant  while  in  operation. 

From  November  7  to  12,  inclusive,  the  dredging  plant  of  Mr.  Appleton  was  em- 
ployed removing  snags  from  the  channel  between  St.  Paul  and  Prescott,  advantage 
bein^  taken  of  the  dredging  plant  at  hand— operations  having  ceased  below  Minne- 
apolis— ^and  of  the  very  favorable  low  stage  of  water,  which  made  it  possible  to 
readily  find  the  sunken  snags.  The  dredge  removed  55  sna^s.  The  cost  of  the  work 
was  $355.33,  being  at  the  rate  of  $8  per  hour,  and  was  paid  from  the  appropriation 
for  ''operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River.''  In 
addition  to  the  sna^  removed  by  the  dredge,  a  small  party,  using  one  of  the  derrick 
barges  with  ^applmg  hooks  brought  from  IJie  Minneapolis  works,  removed  15  snags 
in  the  vicinity  of  Nininger  and  Hastings.  The  towboat  Fury  also  pulled  30  snags 
during  the  season  between  St.  Paul  and  Prescott. 

JAst  of  works  oonstruoUd  and  repaired  and  of  materiaU  used  during  the  season  of  1891 

between  St  Paul  and  Prescott 


DesignaUon. 


She«t3: 

Dam  81 

Dtm  W 

Dam  33| 

Dam  33 

DMn  34 

Dam  16,  raised  and  extended 

Kevetment  oppoBlto  Island  6 

Sheets: 

Dam  34 

Dam  85 

Dam  36 

Dam  37 

Dam  38 

Dam  39 

Dam  40 

Dam  7,  raised  and  extended 

Dam  26,  extended 

Diun  27,a:tended 

Dam  30,  extended 

Dam  31,  extended 

Dam  32,  extended 

Revetment,  Island  18 

Sheet  6: 

Dam  15 

Dam  4,  extended 

Revetment  opposite  Hastingn 

Revetment  Franklin  Coulee,  repaired. 


Add  for  polee  pnt  in  works. 
Materials  pnt  in  works 


Dimensions. 


Length. 


Feet 
670 
275 
300 
160 
150 
30 
815 

130 

290 

480 

270 

230 

110 

65 

130 

35 

35 

65 

85 

20 

2,200 

310 

50 

1,300 


Height 

above  low 

water  of 

1864. 


Feet, 
8.6 
4.0 
4.0 
3.5 
3.5 
3.6 


4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.0 
4.5 
4.5 
4.5 
4.5 
4.5 


2.5 
4.0 


MateriaL 


Rook. 


Oitb.  ydi. 
423.0 
322.7 
876.0 
240.1 
206.2 
257.0 
712.4 

218.9 
323.4 
358.9 
282.8 
239.5 
211.4 
161.4 
296.9 
124.3 
145.6 
184.1 
149.7 
125.0 
2,234.1 

140.3 

123.0 

1. 557. 1 

41.7 


Bnuh. 


Oitb.tfdt. 
1,380.6 
772.6 
1, 176L 1 
845.  S 
780.5 
598.8 
S82.0 

006. 9 
1,065.4 
984.4 
567.9 
468.6 
559.1 
289.8 
646.6 
200.4 
900.0 
426.4 
390.8 
808.8 
1,378.7 

483.0 

245.0 

1,087.5 


9,466.0 


16.105.0 
900.8 


9,466.0 


17,005.8 


J 
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Financial  8iaiement$  for  tcork^  of  improving  Mississippi  Hirer  httween  Si,  Paul  and  Fres- 

cott  during  the  season  of  1891, 

DAMS  AND  RRVKTMKXTS. 

Amount  expended  in  the  field  during  the  calendar  year  1891  (from  distri- 
bution sheets)  fel,897.46 

Add  cost  of  materials  from  1890 505. 78 

22,  403. 24 

Deduct  for  material  on  hand  at  close  of  season $393. 28 

Deduct  for  labor  of  removing  rocks 117. 50 

Deduct  expense  of  dredging  channels 4, 413. 43 

4, 924. 21 

Net  cost  of  field  work .' 17,479.03 

Add  quota  of  general  superintendence  and  ofBce  expenses 769. 29 

Add  for  use  and  deterioration  of  plant 1, 782. 68 

Total  cost  of  work 20,031.00 

Material  put  in  works : 

Rock '. cubic  yards..        9,466.0 

Bmsh do 17,005.8 

Total do....      26,471.8 

Average  cost  per  cubic  yard  on  barges $0. 286 

Average  cost  x)er  cubic  yard  for  towing  and  putting  in  material .  375 

Average  cost  per  cubic  yard  for  general  superintendence  and  office  ex- 
penses    .  029 

Average  cost  per  cubic  yard  for  plnnt .  067 

Average  cost  per  cubic  yard  in  place jl .  757 

DREDGING   PERMANENT    CHANNEL  AT  NIXINGER,  MINNESOTA    (GOVERNMENT  PLANT). 

Amount  expended  in  the  field  during  the  calendar  vear  1891  (from  distri- 
bution sheets)  $3,632.76 

Deduct  expense  of  removing  rocks 224. 33 

*  

Net  cost  of  field  work 3,408.43 

Add  quota  of  general  superintendence  and  office  expenses 159. 84 

Add  for  use  and  deterioration  of  plant 1, 551. 85 

Total 5,120,12 

Material  dredged : 

Cast cubic  yards. .     8, 700. 0 

Loaded  on  scows,  towed  away,  and  dumjied do 30, 435. 0 

Total do....  39,ia'.0 

Average  cost  per  cubic  yard  dredged $0. 131 

DREDGING  TEMPORARY   CHANNEL  AT  8T.  PAUL  PARK,  MINNESOTA  (UIRKD   PLANT). 

Amount  paid  contractor $760. 67 

Add  cost  of  local  inspection 20. 00 

Add  quota  of  general  superintendence  and  office  expenses 34. 34 

Total  cost  of  work 815. 01 

Material  dredged: 

Cast culiic  yards . .     1,  iO?*.  0 

Loaded  on  scows,  towed  away,  and  dumped do 4, 228. 6 

Total do....     5,631.6 

Average  cost  per  cubic  yard  dredged $0,145 

ENG  92 113 
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PRESCOTT  TO  LAKE  PEWN. 

Dam$  and  reretments. — This  work  wae  carried  on  by  days' labor  and  use  of  Govern- 
ment plant,  under  a  project,  presented  February  23, 1891,  and  approved  Febmary  28, 
1891,  allotting  $10,000  for  improving  tbe  MisHissippi  River  between  Prescott  and"  the 
head  of  Lake  Pepin. 

The  towboat  Fury  and  fleet  were  transferred  to  Island  21  on  September  24,  1891* 

The  bar  at  Inland  21  is  known  ns  ''  Wharf  boat  Bar/'  from  the  fact  that  daring  the 
low  water  of  18()4  a  wharf  boat  was  placed  there  for  use  in  transferring  the  freight 
to  very  light-draft  boat* — drawing  about  13  or  14  inches  when  loaded — which  it  oe- 
canie  necessary  to  use  between  that  point  and  St.  Paul,  34  miles  above.  These  light- 
draft  boats  often  had  trouble  in  getting  to  St.  Paul,  on  account  of  the  low  water 
during  that  year.  While  the  river  during  the  season  of  1891  was  the  lowest  ever 
reached  ^ince  1864,  and  in  some  places  even  lower  than  in  1864,  there  was  no  time 
during  the  past  season  (excepting  a  few  days,  when  a  temporary  shoaling,  due  to 
dam  construction,  was  made  on  the  bar  at  St.  Paul  Park)  when  there  was  a  less 
depth  than  3  feet  in  the  channel  between  St.  Paul  and  P^rescott.  There  waa  a  depth 
of  3  feet  at  Wharf  boat  Bar,  but  the  channel  was  so  narrow  and  crooked  as  to  be 
troublesome  to  navigation.  This  bar  has  been  giving  more  or  less  trouble  during 
the  past  three  years  and  was  constantly  growing  worse. 

In  this  vicinity  Dams  6,  7,  8,  9,  10,  11,  and  12  (sheet  8)  were  constructed.  Dam  6 
extends  from  the  foot  of  Island  20;  Darns?  and  8  extend  from  the  head  and  foot, 
respectively,  of  Island  21;  Dams  9,  10,  and  11  extend  from  the  right  bank  below 
Island  21;  Dam  12  is  a  closing  dam,  from  the  Minnesota  shore  to  Island  21. 

Operations  at  this  place  were  suspended  November  4,  when  the  plant  was  trans- 
ferred for  work  between  St.  Paul  and  Prescott. 

The  materials  were  purchased  in  open  market,  at  prices  fixed  by  competition. 
The  cost  of  materials  per  cubic  yard,  loaded  on  United  States  barges,  was  as  follows: 
Rock,  42^  and  44  cents;  brush,  18f  cents,  19|  cents,  21|  centA,  and  25  cents;  poles, 
2^  cents  and  2f  cents  each. 

Works  of  improvement  should  bo  continued  during  the  season  of  1892  at  the  fol- 
lowing places:  Ext'ension  of  the  series  of  dams  at  Island  21 ;  continuation  of  the 
revetment  below  Island  19;  protection  of  the  right  bank  below  Morgan  Bar,  below 
Sturgeon  Slough,  and  opposite  Island  23;  protection  of  the  left  bank  above  and 
below  Redwing.  The  construction  of  dams  from  the  left  bank  below  Prescott  may 
become  necessary.  This  place  has  been  growing  more  troublesome  for  several  years, 
and  during  1891  only  a  very  poor  channel  existed.  This  very  large  bar  should  be 
controlled  as  soon  as  practicable. 

Dredghiff, — On  August  5,  1891,  the  United  States  dredge  Phosnix  and  outfit  were 
moved  from  Hastings,  the  dipper-handle  being  finished,  to  the  bar  l>elow  Island  21, 
where  the  channel  was  not  only  shoal,  but  narrow  and  crooked.  A  temporary  chan- 
nel was  dredged  near  the  left  bank.  The  material  from  the  first  cut  was  cast  into  a 
bank  near  the  shore ;  all  of  the  other  material  excavated  was  removed  in  scows  and, 
deposited  out  of  the  way.  Work  was  completed  August  17,  when  thfi  dredging 
])lant  started  down  the  river  for  work  at  various  points.  The  channel  excavated  is 
950  feet  long  and  iK)  feet  wide.  The  opening  of  tliis  channel  greatly  facilitated  navi- 
gation during  the  remainder  of  the  se.'ison,  and  also  made  it  possible  to  begin  the 
conntruction  of  dams  in  the  vicinity  of  Island  21,  which  work  was  undertaken  Sep- 
tember 25.  This  dredging  was  <*arried  on  under  the  appropriation  for  "  operating 
snag  boats  and  dredge  boats  on  Upper  Mississippi  River." 


A  li«i  of  works  constructed  and  of  materials  used  during  the  season  of  1891  heticeen  Prea^ 

cott  and  Lake  Pepin. 


BheetS: 
Dam  6 
Pani  7 
Diun  8 
Dam  9 
Dam 
Dam 
Dam 


10. 

11. 

12. 


Desfgnation. 


Dimensions. 


LeDg;th. 


Feet. 
135 
200 
240 
760 
710 
650 
425 


Hcijiht 

abovo  low 

water  of 

18«>4. 


Fe^t. 
3.5 
3.5 
3.5 
8.5 
4.0 
4.0 
4.0 


Add  A)r  poles  put  iu  works  . . 
Materials  put  in  works 


Mat«>rial. 


Rock. 


Cuh.  yds. 

226. 2 

285.3 

368.8 

1,082.8 

1,353.5 

1,569.8 

575.9 


5,451.8 


5,451.8 


"^— ^""^ 


BruBh. 


Cttb.yds. 

411.0 

446.2 

602.0 

1,968.7 

2, 155. 4 

1,614.0 

1,034.8 


8, 322. 1 
309.6 


8,631.7 


^a^m^^i 
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Financial  statement  for  works  of  improving  Mississippi  River  between  Prescott  and  Lake 

Pepin  during  the  season  of  1891, 

DAMS  AND   REVETMENTS. 

Amonnt  expended  in  the  iie]d  daring  the  calendar  year  1891  (from  distri- 
bution sheets)  $8,234.98 

Add  quota  of  general  superintendeuce  and  otUce  exponseH 362. 34 

Add  for  use  and  deterioration  of  plant 1, 040. 17 

Total  cost  of  work 9,637.49 

Material  pat  in  works : 

Rock cubic  yards. .      5, 451. 8 

Brush do 8, 631 . 7 

Total do....     14,083.5 

Average  cost  per  cubic  yard  on  bargeS $0. 294 

Average  cost  per  cubic  yard  for  towing  and  putting  in  material .  294 

Average  cost  per  cubic  yard  for  general  suporintendeace  and  office  ex- 
penses    .  025 

Average  cost  per  cubic  yard  for  plant .  074 

Average  cost  per  cubic  yard  in  place .  687 

SURVEYS  AND  GAUGES. 

Between  Minneapolis  and  Lake  Pepin. — ^A  ^ater  surface  at  a  low  stage  was  taken 
between  Minneapolis  and  Redwing.  Between  Minneapolis  and  St.  Paul  the  levels 
were  referred  to  the  bench  marks  established  during  the  survey  of  that  part  of  the 
river  made  in  1877.  Between  St.  Paul  and  Prescott  the  water  surfaces  were  referred 
to  established  bench  marks,  and  a  continnous  line  of  levels  was  run  from  St.  Paul  to 
Pine  Bend  to  check  former  levels.  From  Prescott  to  Redwing,  duplicate  lines  of 
levels  were  run,  with  which  the  water  surfaces  were  connected.  Numerous  perma- 
nent bench  marks  were  established  between  Minneapolis  and  Redwing. 

The  water  ^surfaces  were  taken  August  19,  1891,  between  Prescott  and  Redwing; 
and  on  October  2,  1891,  between  Minneapolis  and  Prescott. 

The  cost  of  the  work  above  mentioned,  exclusive  of  general  superintendence  and 
office  expenses,  was  $395.67. 

• ,  •  •  •  ft  •  • 

READS  TO  MINNEISKA. 

Work  in  this  locality,  consisting  of  the  construction  and  repair  of  brush  and  rock 
dams  and  shore  protections,  was  carried  on  under  contract,  in  accordance  with 
project  approved  January  6, 1891.  The  amount  of  the  allotment  was  $50,000.  On 
completion  of  his  contract,  the  contractor,  Mr.  Jacob  Richtman,  was  authorized  to 
continue  operations,  under  a  further  allotment  of  $20,000,  at  the  same  prices  as  were 
formerly  paid  him.  The  prices  paid  for  material  in  place  were,  for  rock  $1.20  per 
cubic  yard,  and  for  brush  27  cents  per  cubic  yard. 

The  following  extracts  are  made  from  the  report  of  Mr.  W.  A.  Thompson,  superin- 
tendent in  locsd  charge : 

^'Mr.  Richtman  commenced  work  May  16  on  repairing  the  dams  near  the  mouth  of 
the  Zumbro  River.  For  many  vears  boats  and  rafts  have  experienced  great  trouble 
during  low  stages  of  water  in  the  vicinity  of  Beef  Slough,  especially  where  the  Mis- 
sissippi River  Logging  Company  have  their  boom  for  sheering  logs  into  West  Newton 
Chute,  and  in  the  vicinity  of  Island  No.  34,  or  what  is  known  as  Little  Beef  Slough. 
At  the  latter  place,  for  several  years  prior  to  1889,  the  steamboat  channel  was  across 
the  head  of  and  down  the  east  side  or  the  island,  it  being  a  narrow  and  very  difficult 
channel  for  boats  and  rafts  to  follow.  In  1889  it  was  found  possible  for  boats  and 
rafts  to  go  on  the  west  side  of  the  island ;  but  in  low  stages  of  water  boats  often 
groundeS,  causing  long  delays  and  g^eat  expense  to  steamboat  owners.  To  hold  and 
improve  this  new  channel,  Mr.  Richtman  was  instructed  to  build  a  dam  across  Little 
Beef  Slough  and  to  protect  the  west  side  of  Island  No.  34  and  Island  35  from  opposite 
the  foot  of  Island  34  downstream  a  distance  of  3,420  feet.  The  head  of  Island  No. 
33  was  also  protected. 

''Since  the  completion  of  this  work,  though  the  river  was  as  low  as  in  1864,  no 
trouble  has  been  experienced  by  navigators  in  this  part  of  the  river. 

"  To  improve  the  channel  near  the  boom  above  West  Newton  Chute,  a  wing  dam 
(No.  32,  sheet  14),  from  tlici  right  bank  between  the  old  wing  dams  12  and  13  (sheet 
14),  was  constructed,  thereby  confining  the  water  to  a  narrower  space  and  niateri- 
fjly  deepening  the  channel  arouud  the  boom,  but  a  good  channel  will  probably 
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never  be  maintuiued  here,  with  the  present  boom  in  operation,  without  the  aid  of 
a  dredge  during  low  Htages  of  water. 

•'The  shore  protection  of  Islands  36, 37, 38,  and  39,  and  Dam  16  (fiheet  14),  near 
mouth  of  Beef  Slough,  were  thoroughly  repaired. 

''  August  15  the  ileet  was  moved  to  Inland  42,  about  2  miles  below  Alma,  where  a 
rapidly  caving  bank  was  protected  for  a  distance  of  920  feet. 

"August  19,  the  fleet  was  moved  again  to  West  Newton  Bar,  above  the  head  of 
Pommo  de  Terre  Chute.  There  has  been  much  trouble  at  this  bar  for  many  years 
and,  to  confine  the  river  to  one  channel  down  the  east  bank,  two  wing  dams  were 
built  from  the  right  bank.  Three  short  wing  dams  were  built  near  the  head  of 
Pomme  de  Terre  Chute  to  straighten  the  channel  past  the  head  of  Island  46.  The 
left  bank  above  Pomme  de  Terre  ('hute  was  protected  for  a  distance  of  3,226  feet. 
Wicker  Slough  was  also  closed  and  the  old  shore  protection  on  head  of  Island  46  was 
repaired.  The  right  bank  below  West  Newton  Chute,  which  was  caving  badly,  was 
protected  for  a  distance  of  1,676  feet. 

**  Work  on  this  part  of  tlie  river  was  suspended  November  12  on  account  of  cold 
weather.  , 

"Mr.  A.  J.  Stibolt,  the  local  inspector,  gave  excellent  satisfaction. 

**A  list  of  works  coMtrimted  and  repaired,  and  of  maferiah  used  during  the  season  of  ISOl 

between  Reads  and  Minneiitka. 


I>efii/:^alion. 


Sheet  14 : 

Dam  31 

Dam  32 : 

Daiii  9,  repain^l 

Dam  11.  n'pain-d 

Dam  15,  rrpairrxl 

Dam  16,  n'painnl 

Dam  17,  rcpairod 

Dam  IK,  repairwl 

Shore  prot«M"tion,  iMlantl  33 

Shore  protection,  iHlaiid  34 

Shore  protection,  Inland  35 

Shore  prot4n'tion,  Irtland  36 

Shore  protection,  Island  37 

Shore  protraction,  Island  38 

Shore  protection,  Island  39 

Shef^t  15: 

Dam  7 .. 

Dam  8 

Dam  9 

Dam  10 

Dam  11 

Dam  12 

Dam  13 

Dam  1,  repairiMl 

Dam  6,  repaire<l 

Shore  protection,  iHland  42 

Shore  protection,  Island  46 

Shore  protection  oppoaite  Dam  7 

Shore  protection  below  Went  Newton  ("n; 


Materials  put  in  works. 


Dimensions. 


Len«:th. 


Ffft. 
7(K) 
1,300 


Height 

above  low 

water  of 

186i. 


Feet. 

i  3 


40 


30 

90 

850 

1,150 

3.420 

400 

350 

2.270 

1,580 

575 
250 
550 
300 

80 
550 

60 


.    920 

600 

3.  226 

1,676 


Material. 


2.5 
4 

4 

4 

4 

2.5 

4 


Bock. 


Cwb-  yd*- 

2. 305. 4 

2. 854. 5 
171.9 
551.5 

42.9 

218.8 

344.4 

645.6 

1.216.9 

1,961.4 

6, 15:i.  5 

537.1 

414.6 

3.412 

2, 581. 1 


1, 

o 

•it 

1, 
1. 


1. 
1, 

5. 
2, 


703.  4 
8.'i8.3 
174.9 

o:)9.6 

511.2 
444.1 
99.1 
790.7 
212.4 
577.4 
136.9 
052.1 
800.7 


Brash. 


Gitb.  yds. 
1.909.3 
2.562.8 


268.8 


133.7 
77-7 
286.4 
881.3 
758.1 

3. 453. 4 
396.4 
290.1 

2.041.2 
1,556.4 

1,769.4 
751.9 
1,959 

1. 280. 5 
34«.6 

1, 674. 3 
44 
746.0 

64 

976.2 

574.5 

8,347.6 

1,910.4 


43,412.4      30,060.9 


Finnncial  statement  for  work  betivcen  Reads  and  Miuneinka,  performed  under  contract  and 

agreement  during  season  of  1S91, 

Amount  paid  contractor * $60, 211. 32 

Cost  of  local  inspection,  etc 1, 409. 10 

Add  quota  of  general  superintendence  and  oflice  oxpousch 2, 717. 38 


Total 64,337.80 


Material  put  in  works: 

Kock cubic  vards. .       43, 412. 4 

Brnsli do...       30,060.9 


Total 

Average  cost  per  cubic  yard  in  place. 


do. 


73, 473. 3 

$0,876 
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MINNKISKA  TO   LA   CKOSSK. 

The  project  for  improvoineut  by  conHtruction  of  dunis  and  shore  protections  in 
this  stretch  of  river,  52  miles  in  length,  was  approved  February  28,  1891.  Work 
durins  the  season,  under  an  allotment  of  $60,000,  was  performed  by  hired  labor  and 
use  of  Government  plant,  the  Alert  and  launch  Ada  being  employed  for  towing. 
The  material,  excepting  a  small  quantity  of  brush  find  poles  cut  and  loaded  by 
United  States  laborers,  was  purchased  in  open  market,  at  prices  ranging  ftoni  33  to 
55  cents  per  cubic  3'ard  for  rock,  and  20  to  26  cents  per  cubic  yard  for  brush,  tlieso 
prices  being  for  materials  loaded  on  Government  barges.  The  principal  part  of  the 
rock  used  was  a  soft  sand  rock,  obtained  at  40  cents  per  cubic  yard  loaded  on  Gov- 
ernment barges.  This  rock,  if  carefully  handled,  forms  a  good  substitute  for  the 
harder  lime  rock  hitherto  chiefly  used,  and  costs  about  one-third  less.  It  hardens 
nnder  water  and  on  exposure  to  air,  as  is  shown  by  experience  with  small  quantities 
of  it  in  former  years. 

The  following  extract  comprises  the  greater  part  of  the  report  of  Mr.  W.  A. 
Thompson,  superintendent  in  local  charge  of  operations: 

''May  27,  the  towboat  Alert  was  taken  out  of  the  Des Moines  Rapids  Canal,  where 
it  had  been  since  November,  1889,  and  run  to  Rock  Island.  May  29  the  Alert  left 
Rock  Island  with  three  new  flatboats  loaded  with  coal.  Arrived  at  Fonntahi  Cit^, 
Wis.,  June  3.  June  4  the  bargOvS,  quarter  boat,  pile-driver,  etc.,  that  had  been  in 
Fountain  City  Bay  during  the  previous  winter,  wore  put  in  commission. 

''The  first  work  done  was  the  protection  of  the  heaa  and  a  part  of  the  east  side  of 
Island  No.  49,  below  Minneiska.  This  island  is  composed  of  a  soft,  sandy  material, 
and  for  the  last  two  years  has  been  cutting  and  caving  rapidly.  After  the  comple- 
tion of  this  work  the  construction  of  two  wing  dams  from  the  left  bank  above  Island 
No.  50  was  commenced.  This  work  was  very  necessary  to  straighten  the  channel  at 
and  above  the  island,  which  channel  for  two  years  had  been  very  crooked  and  close 
to  the  head  of  the  island;  so  close,  in  fact,  that  if  pilots  did  not  exercise  the  greatest 
care  their  rafts  would  be  driven  onto  the  head  of  the  island  and  broken  up.  The  old 
closing  dam  (1,  sheet  16),  east  of  Island  No.  50,  was  raised  to  4  feet  above  low  water 
of  1864,  and  the  old  shore  protection  on  head  of  Island  50  was  thoroughly  repaired. 
This  work  was  completed  the  last  of  June,  and  there  has  been  no  trouble  in  this  part 
of  the  river  since. 

''A  few  minor  repairs  to  dams  and  shore  protection  above  Fountain  City  were 
made. 

"All  of  the  rock  used  for  the  above  work  was  furnished  by  A.  Kirchner  at  Foun- 
tain City.  All  of  the  brush  left  over  from  season  of  181K)  was  used  and  the  remainder 
was  furnished  by  C.  Masueger. 

"  July  5,  the  fleet  was  moved  to  head  of  Island  No.  88  or  Crane  Island,  below  Trem- 
pealeau, Wis. 

"  The  river  from  Tremi)ealeau  to  Queens  Blutt',  a  distance  of  about  5  miles,  has 
been  verv  bad  for  many  years.  A  wing  dam  from  left  bank  about  a  mile  below 
Trempealeau  and  a  closing  dam  east  of  Island  87  were  built  in  1887.  These  dams 
lielped  matters  a  little  in  their  immediate  localitiCvS,  but  a  general  improvement  of 
this  part  of  the  river  was  not  commenced,  in  the  hope  that  the  steamboat  channel 
would  be  through  Richmond  Chute;  but  as  this  desired  object  could  not  be  obtained 
it  was  decided  in  the  project  approved  this  year  to  enter  upon  a  system  of  channel 
improvement  to  the  eant  of  Richmond  Island  and  close  up  Richmond  Chtite  entirely. 

**As  the  eliding  of  Richmond  Chute  would  force  a  large  volume  of  water  down  the 
east  side  of  Richmond  Island,  it  was  decided  bent  to  put  the  banks  at  Crane  Island  ' 
and  the  upper  side  of  Richmond  Island  in  condition  to  withstand  the  increased  cur- 
rent and  volume  of  water.  The  llrst  work  done  wjus  to  protect  the  head  of  Crane 
Island;  then  the  shore  at  head  of  Richmond  Island  was  protected^  then  a  dam  was 
built  across  the  chute  east  of  Crane  Island;  after  which  the  closing  of  Richmond 
Chute  was  conmienced.  After  two  courses  of  brush  and  rock  had  been  put  in  this 
dam,  work  was  temporarily  suA])ended,  August  3,  and  the  fleet  taken  to  Dakota  Bar, 
about  I  mile  below  I)akota,  Minn.  This  bar  had,  for  the  time  being,  become  the  heail 
of  navigation  for  the  larger  boats,  the  river  at  this  time  being  as  low  as  has  been 
known  since  any  record  had  been  kept  by  the  Government,  ami,  besides,  no  work 
having  ever  been  done  to  improve  this  part  of  the  river.  On  examination  of  this 
bar  it  was  found  to  extend  from  the  foot  of  Island  No.  92,  quartering  downstream 
to  below  Island  No.  94.  About  the  same  depth  of  water  (3  feet,  scant)  was  found  on 
the  reef  for  its  whole  length  of  about  1  mile. 

"The  first  work  done  was  to  build  a  wing  dam,  360  feet  long,  from  about  the  mid- 
dle of  the  west  side  of  Island  No.  93.  Then  another  wing  dam,  (535  feet  long,  from 
the  lower  end  of  Island  No.  93,  was  built  that  extended  well  out  onto  the  reef.  The 
chute  east  of  lislaud  No.  !»3  was  closed  by  a  dam.  Two  low  wing  dams  were  built 
from  the  Minnesota  shore,  nearly  opposite  the  dams  on  west  side  of  Island  No.  93, 
across  the  deep  water  out  to  the  reef,  thus  confining  the  river  to  a  much  narrower 
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channel.    Since  the  couHtniction  of  the^e  dams  no  tronble  has  been  experienced  by 
navigators  at  this  point. 

"August  24;  the  fleet  was  taken  below  the  Lacrosse  Railroad  Bridge.  Four  low 
wing  dams  were  built  from  left  bank  and  across  the  deep-water  channel  down  the 
shore  above  Island  No  105.  The  shore  protection  opposite  Lacrosse  was  repaired, 
and  the  gap  in  the  closing  dam  west  of  Broken  Arrow  island  was  filled  up. 

'*  Septeoiber  1,  the  fleet  was  moved  back  to  Richmond  Island  and  work  was  resumed 
on  the  dam  across  Richmond  Chute.  After  this  dam  was  completed  the  east  side  of 
Richmond  Island  was  protected  a  distance  of  1,488  feet  from  its  head.  Two  wing 
(lams  were  built  from  right  bank  above  Richmond  Chute.  A  wing  dam  1,400  feet 
long  was  built  from  left  bank,  midway  between  Island  No.  87  and  old  Wing  Dam  No. 
7  (uieet  18).  Two  wing  dams,  one  from  the  head  and  one  from  the  foot  of  Island 
No.  87;  were  built.  Two  wing  dams  f^om  left  bank  above  Crane  Island  Chute  were 
built,  and  the  east  side  of  Island  No.  84  was  protected. 

"  On  account  of  cold  weather  work  was  suspended  November  13. 

''While  the  work  in  the  vicinity  of  Richmond  has  resulted  in  a  great  benefit  to  navi- 

fation,  it  is  desirable  that  more  work  should  be  done  as  soon  as  possible,  as  a  wing 
am  from  the  left  bank,  about  800  feet  below  the  foot  of  Island  No.  87,  should  be 
built,  and  more  of  the  east  side  of  Richmond  Island  should  be  protected. 

"Nearly  all  the  rock  used  in  the  work  in  the  vicinity  of  Richmond,  Dakota,  and  La- 
crosse, was  sand  rock  quarried  near  the  head  of  Richmond  Chute.    It  is  much  easier 
quarried  and  handled  than  lime  rock,  and  I  believe  it  to  be  nearly  as  durable.    It 
cost  the  Government  20  cents  per  cubtc  yard  less  than  lime  rock. 
''The  fleet  was  laid  up  in  Fountain  City  Bay  November  14. 


List  of  worJu  comtrucUd  and  repaired,  and  of  materidU  need,  during  the  season  of  1891, 

between  Minneiska  and  Lacrosse. 


Designation. 


Sheet  16: 

CloBing  Dam  8 

WinjrDamQ 

Wiug  Dam  10 

CioBin);:  Dam  1,  repaired 

Closing  Dam*7,  repaired 

Shore  protection,  Inland  40 

Shore  protection,  Island  60 

Sheet  17: 

Shore  protection,  Island  61,  repaired 

Sheet  19: 

Closing  Dam  8 

Closing  Dam  9 

Wingl)an\10 

Wing  Dam  11 

Wing  Dam  12 

Wing  Dam  13 

Wing  Dam  14 

Wing  Dam  15 

Wing  Dam  16 

Shore  protection,  iHland  Rt 

Shore  protection,  Island  86 , 

Shore  protection,  Island  88 

Sheet  20: 

Wing  Dam  4 

Wing  Dam  5 

Closing  Dam  6 

Wing  Dam  7 

Wing  Dam  8 

Sheet  21: 

Wing  Dam  5 

Wing  Dam  6 

Wing  Dam  7 

Wing  Dam  8 

Shore  protection,  Grand  Island,  repaired. 
Sheet  12: 

Closing  Dam  1,  repaired 


Dimensions. 


Length. 


Feet. 

88 
400 
250 


L520 
200 


763 

775 

1,400 

1.084 

465 

625 

352 

1,250 

765 

600 

1,488 

1,450 

360 

ai5 

463 
308 
361 

146 
159 
196 
310 


Materials  put  in  works. 


Height 

above  low 

water  of 

1864. 


Material. 


Feet. 

4 
4 
4 
4 
4 


4 
4 
^ 
3 
3 
8 
4 
3 
3 


1.5 
1.6 
1.5 

—3 

—3 

—3 
—3 
—3 
—3 


Rock. 


Cub.  yds. 

134.1 

1,389.7 

997 

590.1 

80.2 

1,770.4 

299.8 

204.5 

4,646.5 
6, 297. 1 
2,293.5 
1,274 
1,338.1 
1,234.4 
689.9 
2. 061. 8 
1,043.8 
1,684.1 
3, 377. 3 
3,088.5 

496.6 
283.3 
801.9 
1, 049. 6 
639.2 

209.6 
289.2 
419.5 
561.3 
71.3 

140.4 


Bru^h. 


Cub.yde. 

251.2 
1,846 
2,182.2 
1,261.8 

389.4 
1, 572. 4 

200.5 

608.6 

4,877.5 

5. 134. 6 
2,053.1 
1,807.3 

759.8 

1. 345. 7 
1,225.1 
2,487.8 
1,123.1 

811.  L 
1,659.2 
1,378.1 

1,003 

529.5 
1,292 
1.828.9 
1,579.8 

341.6 
387.4 
551.6 
343.2 


181.1 


38, 456. 7 


41,412.6 


In  the  above  table,  3,481  poles,  ecxnal  in  volume  to  348.1  cubic  yards,  are  included 
in  the  item  of  brush. 
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Financial  statement  for  work  between  MittneiHka  and  LavroHse^  performed  by  hired  labor 

during  season  of  1S91. 

Amount  expended  in  the  field  during  the  calendar  year  1891  (from  distri- 
bution sheets) $44,717.13 

Add  cost  of  materials  paid  for  in  1890 452. 17 

Net  cost  of  field  work 45,169.30 

Add  quota  of  general  superintendence  and  office  expenses 1,  ^0. 55 

Add  for  use  and  deterioration  of  plant 4,  200. 04 

Total •. 51,339.89 


Material  put  in  works : 

Rock cubic  yards..  38,456.7 

Brush do....  41,412.6 

Total do....  79,869.3 


Coat  of  material  on  barges $24, 949. 41 

Average  cost  per  cubic  yard  on  barges $0. 312 

Average  cost  per  cnbic  yard  for  towing  and  putting  in  material .  253 

Average  cost  per  cubic  yard  for  general  superintendence  and  office  ex- 
penses    .  025 

Average  cost  per  cubic  yard  for  plant .  053 

Average  cost  per  cubic  yard  in  place .  643 


VICINITY  OF  LilCROSSE   /kND  CROOKED  SLOUGH. 

To  provide  for  emergency  work  between  Lacrosse  and  Keithsburg,,  the  sum  of 
$10,000  was  allotted,  under  project  approved  February  28,  1891,  for  purchase  of  ma- 
terial to  be  used  at  different  localities.  It  was  thought  that  considerable  repairs 
might  be  needed  to  works  in  this  division  of  the  river  constructed  in  former  years, 
and  that,  perhaps,  by  building  a  short  piece  of  shore  protection  or  closing  a  small 
slouch  here  and  there,  much  good  might  be  done.  It  was  proposed  to  put  the  mate- 
rial m  place  by  means  of  the  suag  boats  and  their  crews,  their  expenses  to  be  borne 
hj  the  appropriation  for  operating  snag  boats  and  dredge  boats  on  Upper  Mississippi 
River,  such  work  having  ofte^  been  performed  by  these  boats  and  having  always 
been  included  in  snag-boat  projects.  Work  was  performed  in  two  localities — in 
vicinity  of  Lacrosse,  and  at  Crooked  Slough. 

VidniUj  of  Lacrosse, — From  July  29  to  August  17  the  crew  of  the  General  Barnard 
was  enipioyedin  the  construction  of  1,115  lineal  feet  of  shore  protection  at  left  bank 
above  Taylors  Island  (105) ;  of  a  short  dam  across  cut-off  at  Bates  Island  (104),  and 
in  making  repairs  to  existing  shore  protections  at  Taylors  Island  and  Grand  Island 
(106).  The  material  was  brought  to  the  work  by  towboat  Alert  and  launch  Ada^ 
four  barges  being  also  used.  The  amount  of  material  put  in  at  this  locality  was 
1,830.7  cubic  yards  of  rock  and  1,025.4  cubic  yards  of  brush.  The  rock  used  was  a 
sand  rock  and  cost  40  cents  per  cubic  yard  on' barges.  The  brush  was  obtained  for 
20  cents  per  cubic  yard  on  barges. 

At  Crooked  Slough. — From  October  5  to  25  the  General  Bamard^a  crew  was  emploved 
in  construction  work  at  Crooked  Slough.  At  this  locality,  as  the  banks  were  caving 
rapidly,  1,183  linear  feet  of  shore  protection  were  built,  and  needed  repairs  were 
made  to  shore  protections  at  several  points  in  the  slough.  From  the  5th  to  the  15th 
the  towing  was  done  by  launch  Elsie,  but  as  her  shaft  was  broken  on  the  latter  day 
and  could  not  be  immediately  repaired,  the  remainder  of  the  towing  was  performed 
by  the  General  Barnard.  On  October  25  the  four  barges  used  in  the  work  were 
turned  over  to  towboat  Alert  at  Genoa.  The  amount  of  material  put  in  at  Crooked 
Slough  was  2,613.6  cubic  yards  of  rock  and  1,341.3  cubic  yards  of  brush.  The  prices 
paid  for  material  were  60  cents  per  cubic  yard  for  rock  and  20  cents  per  cubic  yard 
for  brushy  these  prices  being  foi  materials  delivered  on  Government  bargea. 
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List  of  ivorkn  cotmiructed  and  repaired,  mnd  of  wa/ma7«  used  by  cretc  of  snag  boat  Gen- 
eral Barnard,  dur'uuj  ncawn  of  1891,  at  vicinitjf  of  />a«*o»»c  and  Crooked  Slongh, 


Designation. 


Length. 


Sheet  21 :  Feet. 

l>aiu  closing  eut-off  at  Bates  Island 273 

Shore  protection  of  left  bank  above  Taylors  Itflaiid  (new) <    1, 115 

Shore  protection  at  Taylors  Island,  repaired 

Shore  protection  at  Grand  Island,  repaired ' 

Sheet  22:  I- 

Bam  1,  repaired 

Sheet  28:  I 

Dam  2,  repal  rwl 

Dam  8,  repainni ' 

Shore  protection  below  Dmu  8  (new) 1, 183 

Shore  protraction  below  Dam  8,  repaired 

Shore  protection  at  head  of  Crooked  Slough,  repaired 


Materials  put  in  works. 


Material. 


Kock. 


Cvh.  yd§. 

2S8.5 

1,146.0 

111.  5 

257 

76.8 

71.3 
115 
1,856.6 
478 
92.7 


4,444.3 


Brush. 


Cub,  pdx. 
4U6.5 
568.9 
50 


30.9 
32.4 
1,101 
177 


2,366.7 


The 
Miiuu 


^  eoBt  (if  above  work  to  appropriation  for  "  improving  Mississippi  River  from 
[^apoliH  to  Des  Moines  Rapids/^  including  quota  of  office  expenses,  was  $3,525.86. 


Approximate  atatement  of  cost  of  work  performed  by  cretv  of  snag  boat  General  Barnard^ 
during  season  of  1891,  at  vicinity  of  LcLcrosse  and  Crooked  Slough. 

Material  and  sundry  expenses $3, 377. 27 

Quota  of  general  superintendence  and  office  expenses 148. 59 

Charge  for  use  of  plant ^4. 56 

Pay  and  subsistence  of  crew  of  General  Barnard,  about 2, 0^.  00 

Fuel  for  steam  launch,  etc.,  about 240. 00 

Total 6,165.42 

Material  put  in  works : 

Rock cubic  yards. .  4, 444. 3 

Brush \do....  2,366.7 

Total ^. do....  6,811.0 

Average  cost  per  cubic  yard  in  place,  $0. 905. 

EAST  CHANNEL  AT  PRAIRIE  DU   CHIEN. 


Thin  work  was  carried  on  during  the  season  with  a  special  allotment  of  $30,000, 
provided  for  in  act  of  September  19,  1890,  and  in  accoVdance  with  project  approved 
January  8,  1891.  From  the  project  referred  to  I  make  the  following  extracts:  ''An 
examination  of  the  locality  was  made  September  24  and  25,  1890,  and  the  accom- 
panying tracing^  gives  the  results  of  the  survey  and  shows  in  red  the  works  proposed. 
The  river  is  divided,  in  the  vicinity  of  Prairie  du  Chien,  by  an  island,  forming  two 
channels.  The  one  along  the  Iowa  shore  by  McGregor  is  the  most  direct  and  deep- 
est, and  is  used  by  all  rafts  and  by  all  boats  which  have  no  business  to  transact  at 
Prairie  dn  Chien.  The  channel  on  the  Wisconsin  shore  by  Prairie  du  Chien  is  now 
comparatively  shallow,  with  but  little  current,  and  there  are  two  serious  points  of 
obstruction :  the  one  about  one- third  of  a  mile  above  the  railroad  pontoon  bridge,  and 
the  other  a  little  below  the  elevator.  *  *  *  It  appears  that  a  sufficiently  deep 
channel  of  a  greater  width  than  500  feet  can  not  well  be  projected  for  the  Prairie  du 
Chien  side  without  endangering  the  other  channel:  but  such  width  of  500  feet  will 
furnish  most  ample  accommodation  for  all  boats  wnich  may  desire  to  run  to  the  east 
of  the  island.  For  the  formation  and  preservation  of  a  good  channel  500  feet  in 
width,  a  series  of  wing  and  closing  dams  has  been  projected  and  is  shown  on  the  ac- 
companying map  in  red.  *  *  *  The  amount  of  money  now  available  for  this  work 
will  not  construct  all  the  dams  projected,  and  it  is  not  probable  that  all  such  dams 
will  be  immediately  necessary,  it  being  proposed  to  construct  such  of  the  dams  as 
will  have  the  greatest  influence  on  the  two  worst  pointe  of  obstrnction  herein  re- 
ferred to  and  wjiich  may  appear  most  important  at  time  of  construction.  The  dams 
are  to  be  of  similar  form  and  construction  to  those  heretofore  built  on  the  Upper 
Mississippi  Kiver  and  will  have  their  crests  at  an  elevation  of  about  4  feet  above  low 
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Wrttor.  It  is  proposed  to  perform  the  work  of  iiilprovin*^  the  Prairio  dii  Chien  clian- 
uel  under  formal  writttMi  contract  after  jwlvertising  in  the  nHual  manner." 

After  due  advertisement  the  contract  for  the  work  at  I*rairie  du  Chien  was  let  to 
Patterson  Bros.,  of  Keokuk,  Iowa,  at  90  cents  per  cubic  yard  for  rock  in  place  and  40 
centa  per  cubic  yard  for  brush  in  place.  Operations  were  commenced  May  23  and 
completed  October  3.  *The  work  was  much  delayed  by  the  very  low  sta^e  of  water 
prevailing  during  the  summer,  andgreat  diflBculty  was  experienced  in  procuring  ma- 
terial owing  to  scai'city  of  men.  Most  of  the  dams  laid  down  on  the  map  accom- 
panying the  project  were  coustnicted,  and  the  channel  at  close  of  season  appeared 
to  be  somewhat  better,  but  considerable  time  must  ela2)se  before  the  improvement 
expected  may  result. 

Mr.  C.  A.  Stoddard  was  the  local  in82)e€tor  and  gave  excellent  satisfaction. 

List  of  tcorku  constructed  and  of  viateriaU  used  during  the  season  of  1S91,  at  East  Chan- 
nel, Prairie  du  Chien. 


Sheet  30: 

Dam  1,  closhig 
Dam  2,  closing 
Diun  3,  closing 
Dam  4,  wing  . . 
Dam  5,  wiug  . . 
Dam  6,  wing  . . 
Dam  7,  wing  . . 
Dam  8,  wiug  . . 
Dam  9,  wing  . . 
Dam  10,  wing  . 
Dam  11,  wing . 
Dam  12,  wiug  . 
Dam  13,  wing  . 
Dam  14,  wing  . . 
Dam  15,  wing . 


Designation. 


Materials  put  in  works 


Dimensions. 


Length. 


Fht. 
80 
336 
161 
406 
288 
611 
281 
1,000 
750 
700 
500 
295 
560 
445 
706 


Height 
above 
low  wattT 
\  of  1864. 


Feet. 
,4.0 
2.0 
-2.5 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 


Material. 


Kock. 


Cub.  yds. 
570.3 

1,812.2 
983.4 
924.4 
773.8 

1,  590. 5 
962.9 

2, 130. 1 

2. 122. 3 

1. 803. 4 
1,300.4 

875.9 
1,440.3 
1,151.8 
1, 325. 8 


19.  773. 5 


Brush. 


Oub.  yds. 

392.6 
1, 902. 1 

859.0 

931.8 
1, 055. 6 
1, 526  7 
1, 081. 0 
2,186.4 
2,141.6 
2,056.6 
1, 314.  7 

895.0 
2,030.7 
1,609.9 
1,514.6 


21, 498. 3 


Financial  statement  for  work  at  East  Channel ,  Prairie  du  Chien  y  performed  under  contract 

duriny  i*taHon  of  1891. 

Amount  paid  contractors $26, 395. 47 

Cost  of  local  inspection,  etc 837. 12 

Add  quota  of  general  auperiutentlence  and  ollicc  expenses *1, 197.  88 

Total 28,430.47 

Material  put  in  works : 

Kock cubic  yards. .       19, 773. 5 

Brush do ...  -       21, 498. 3 

Total do....       41,271.8 

Average  cost  per  cubic  yard  in  place $0. 689 

• 

The  work  at  Prairie  du  Chien  now  forms  a  part  of  the  work  for  improvement  of 
through  navigation  of  the  Upper  Mississippi  River,  and  can  be  oared  for  under  gen- 
eral appropriations.  For  this  reason  authority  has  been  granted  to  transfer  the  bal- 
ance of  this  allotment,  $1,569.53,  to  allotment  for  general  improvement  of  Mississippi 
River  from  Minneapolis  to  Des  Moines  Kapids. 

CAS8V1LLE   SLOUGH. 


About  3  miles  below  Glenhaven,  at  the  foot  of  the  bluffs,  was  a  bad,  square  chan- 
nel crossing,  which  has  been  gradually  becoming  shoaler  for  several  year?*.  During 
the  low  water  of  1891  the  depth  (m  the  reef  was  but  3  feet,  and  great  trouble  was 
experienced  by  boats  and  rafts  in  getting  over.     This  crossing  was  es]>ecially  trou- 

"  Of  this  amount,  $-150  are  liabilities  paid  in  January,  1892. 


1802   REPORT  OP  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

bleMome  to  raft«,  on  .-wcount  of  the  nearness  of  th©  reef  t<»  the  Wisconsin  shore, 
which  made  it  very  difTiruIt  for  them  to  pass  withont  striking;  and,  in  fact^  many 
of  them  did  strike  the  bank  and  were  more  or  less  damaged. 

Under  project  approved  October  13,  1891,  an  agreement  was  made  with  Patterson 
Bros,  to  p«Hbrm  the  reqnired  work  of  building  dams  and  shore  protection,  at 
$1.20  per  cubic  yard  for  rock  in  place  and  50  cents  per  cubic  yard  for  brush  in  place. 
Operations  were  begun  October  12  and  came  to  on  end  November  2. 

A  wing  dam^  625  feet  in  length,  was  built  out  from  Island  189,  below  the  crossing, 
and  a  submerged  dam,  135  feet  in  length,  extended  from  the  Wisconsin  shore  nearly 
opposite,  the  latter  running  across  the  deep  water.  The  channel  was  at  once  im- 
proved as  to  depth,  bat  some  difficulty  was  still  experienced  in  making  the  short 
turn.  It  is  hoped  that  by  next  season  this  difficulty  will  have  passed  away ;  bat, 
it  may  be  found  to  be  necessary  to  remove  a  portion  of  the  long  dam  by  nae  of  a 
dredge. 

Mr.  C.  A.  Stoddard  was  the  local  inspector. 

List  of  works  constructed  and  of  v^aterials  used  during  ike  season  of  1891  in  CassviUe 

Slough. 


Designation. 


She«t32: 

Dam  4,  lh>m  iHland  180 

Dam  5,  fh>in  WiaoonBin  Hhore. 


Materials  pnt  in  works. 


DimeBsioiiH. 


Length. 


Feet. 
625 
135 


Height 

above  low 

wator  of 

1864. 


Feet. 

4 
—3 


Material. 


Rock. 


Brush. 


Oub.yda. 

1,643.3 

806.9 


2,450.2 


Oub.yds. 
2,088.5 
1,231.  a 

3,320.3 


Financial  statement  for  work  at  CassviUe  Sloiiffh,  performed  under  agreement  during 

season  of  189U 

Amount  paid  contractors $4, 600. 3^ 

Cost  of  local  inspection,  etc 221.  87 

Add  quota  of  general  superintendence  and  office  expenses 212. 07 

Total 5,034.33 

•  ■       ■    ■  ^  ■    —         ■ 

Material  put  in  works : 

Rock cubic  yards..       2,450.2 

Brush do....      3,320.3 

Totiil do....      5,770.5 

Average  cost  per  cubic  yard  in  place $0. 872 

BELLE VUE  TO   SAVANNA. 

Under  project  approved  January  6,  1891,  and  allotment  of  $25,000,  contract  was 
entered  into  with  ratterson  Bros,  tor  the  construction  of  brush  and  rock  dams  at 
90  cents  per  cubic  yard  for  rock  in  place  aTid  38  ccutn  per  cubic  yard  for  brush  in 
place.    No  work  was  done  in  this  locality  during  the  season. 

The  time  for  completion  of  tlie  contract  has  been  extended  to  November  15,  1892. 


VICINITY  OP  CLINTON. 

The  project,  allotting  $5,000  for  constrnction  of  a  dnm  and  shore  protection  in 
vicinity  of  Clinton,  was  approved  February  28,  1891,  and  work  was  carried  on,  by 
use  of  hired  labor  and  Government  plant,  from  May  18  to  June  29.  The  prices  paid 
for  material,  delivered  on  United  States  barge*,  were :  Rock,  60  cents  per  cubic  yard ; 
brush,  20  cents  per  cubic  yard,  and  poles  3  cents  each.  The  work  accomplished  con- 
sisted in  the  construction  of  a  small  dam  at  the  head  of  the  guard  fence,  east  chan- 
nel; Dam  No.  1  from  Island  290  to  Willow  Island:  and  shore  protection  around  head 
of  Willow  Island.  Dam  No.  1  is  750  feet  long  and  has  its  crest  at  an  elevation  of  3 
feet  above  low  water.    The  shore  protection  on  Willow  Island  is  600  feet  in  length. 

The  work  was  in  local  charge  of  Superintendent  J.  C.  McElheme. 
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Fiyiancial  nlatement  for  work  in  riciniiif  of  Clinton^  performed  by  hired  labor  during  aea- 

'son  of  1892. 

Amonnt  expended  in  the  field  during  the  calendar  year  1^1  (from  distri- 

bntion  sheets) ". $4, 173. 59 

Add  quota  of  goiu^ral  superiiiu  ndonce  and  office  trxponses 183. 61 

Add  for  use  and  deterioration  of  plant 464. 12 

Total 4,821.32 

Materials  put  in  works : 

Rock cubic  yards . .  2, 589. 6 

Brush do....  2,902.8 

Poles  (1,525) do....  152.5 

Total do....        5,644.9 

Average  cost  per  cubic  yard  on  barges $0. 379 

Average  cost  per  cubic  yard  for  towing  and  putting  in  material .  361 

Average  cost  per  cubic  yard  for  general  Hupe^L'iiitcndencc  and  office  ex- 
penses    .  032 

Average  cost  per  cubic  yard  for  plant .  082 

Average  ooet  per  cubic  yard  in  place .  854 

HARBOR  AT  PORT  BYRON. 

The  act  of  September  19,  1890,  made  a  special  allotment  of  $5,000  for  removal  of 
bar  at  Port  Byron,  and  a  project  for  dredging  in  that  locality  was  approved  Feb- 
ruary 27, 1891,  a  modification  of  which  project  was  approved  June  20,  1891.  The 
project  called  for  the  removal  by  dredging  of  a  portion  of  the  bar  obstructing  the 
upper  landing.  Work,  under  agreement  with  Mr.  A.  J.  Whitney,  was  commenced 
June  6.  The  price  agreed  upon  for  the  removal  of  material  was  12  cents  per  cubic 
yard.  Operations  ceased  November  12,  and  resulted  in  affording  good  landings  from 
the  coal  chutes  to  foot  of  Cherry  street. 

Here  follows  the  report  of  Mr.  J.  C.  McElherne,  superintendent  in  local  charge : 

•  ••*••• 

"Dredging  operations  were  begun  at  lower  end  of  bar  on  June  6.  The  work  was 
shaped  so  as  to  clean  up  well  along  the  shore  and  at  the  same  time  carry  the  work  of 
removal  as  wide  and  as  far  up  the  river  as  possible.  On  July  15  the  dredge  was  taken 
away  to  do  some  work  for  the  United  States  at  Moline,  and  did  not  return  until  Septem- 
ber 14.  Relief  being  required  by  a  lumber  firm  up  river,  the  dredge  was  again  trans- 
ferred elsewhere  on  September  29  and  failed  to  put  in  an  appearance  until  October 
13,  from  which  time  she  remained  at  her  post  until  the  close,  which  occurred  on 
November  12, 

**  The  original  project  was  to  remove  the  material  to  a  depth  of  3  feet  below  low 
water  of  1864 ;  but  the  river  fell  and  remained  so  low  throughout  the  season  that  it 
was  found  necessary  to  excavate  to  4  feet  below  low  water  in  order  that  the  dredge 
boat  might  have  sufficient  room  to  operate  over  the  bottom.  The  worked  area  was 
carried  to  this  depth  up  to  a  point  on  line  with  upper  side  of  Cherry  street,  where 
it  was  made  100  feet  wide  and  sloped  out  to  deep  water  and  down  river  for  a  dis- 
tance of  iibout  200  feet. 

^'Mr.  J.  W.  Brackett,  who  acted  as  inspector  on  the  work,  attended  to  his  duties 
faithfully." 


•  . 


Financial  statement  for  dredging  work  at  harbor  at  Port  Byron,  perfonned  under  agree^ 

ment  during  season  of  1891. 

Amount  paid  contractor $4, 451. 35 

Cost  of  local  inspection,  etc 369. 65 

Add  quota  of  general  superintendence  and  office  expenses 179. 00 

Total 5,000.00 

Amount  of  sand  dredged  and  removed cubic  -yards. .     37, 094. 62 

Average  cost  per  cubic  yard  removed $0. 135 
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IMPROVING   IKK'K   ISLAND   KAPIDS. 

This  work  was  in  local  rhar^o  of  Mr.  J.  C.  McEllienie,  Hupcriiiteinlont.  Opera- 
tions of  thti  season  comuiouced  A{>ril  17,  on  wliicb  date  ami  during  the  week  follow- 
ing the  fleet  wan  towed  from  Rock  Inland  to  Hampton^  but  owing  to  high  water 
active  operations  were  not  begun  until  May  18,  the  intervening  time  being  occu- 
l>ied  by  a  small  force  in  staking  out  proposed  work,  establishing  buoys,  reitetting 
and  repainting  range  stakes,  preparing  quarters  for  the  men,  and  in  making  needed 
repairs  to  the  ])laut.  Work  was  suspended  November  20,  and  the  fleet  taken  into 
winter  quarters  at  Rock  Island.  Cold  weather  coming  on  suddenly,  the  fleet  was  in 
considerable  danger  before  it  was  safely  stored. 

The  work  accomplished  was  the  completion  of  rock  excavation  at  Cabin  Chain ; 
the  removal  of  dangerous  patclies  at  Moline,  Duck  Creek,  and  Winnebago  Chains; 
the  removal  of  bowlders  at  Duck  Creek  Chain ;  the  construction  of  Guide-piers  4 
and  9;  and  the  building  of  Dams  3,  6^  and  7  (sheet  47). 

The  following  extracts  are  made  from  Mr.  McElherne's  report: 

•  «««••• 

"  Boek  excavation, — On  May  16  the  steam  drill  boat  was  moved  to  Cabin  Chain, 
holes  were  drilled,  and  largeflexible  range  poles  were  set  up,  completely  outlining 
the  full  width  of  the  channel  from  head  to  foot  of  the  chain,  a  distance  of  2.900  feet. 
This  action  was  taken  so  that  the  drill  boat  could  be  kept  within  the  required  lim- 
its and  operations  be  carried  on  int-elligently  and  without  much  aid  from  the  steam 
launch,  which  was  at  this  time  detached  for  other  work.  The  drill  boat  began  at 
the  head  of  the  chain^  maneuvered  carefully  across  the  channel  over  sections  56  feet 
in  width  and  shattered  all  elevations,  both  large  and  small,  met  w^ith  above  grade 
until  the  lower  end  was  reached.  The  drill  boat  was  kept  on  correct  lines  by  means 
of  prominent  ranges  established  on  the  adjacent  shore.  The  high  pointa  and  patches 
were  often  few  and  widely  separated,  necessitating  long  and  tedious  moving,  a  pro- 
ceeding which  could  not  be  avoided  without  the  x>rol)ability  of  raissii^g  many  hidden 
obstructions.  On  July  10,  a  section  118  feet  wide  and  500  feet  long  on  Illinois  side 
of  Moline  Chain,  between  the  middle  and  lower  end,  where  dangerous  patches  ex- 
isted, was  inclosed  by  ranges  and  the  drill  boat  commenced  woi%  at  the  southeast 
corner.  It  was  thought  best  to  first  thoroughly  improve  one-half  the  width  of  the 
channel  as  laid  out,  so  that  boats  could  run  through  there  with  safety  while  the 
remaining  half  was  receiving  like  treatment.  The  material  was  found  to  be  very 
hard,  and  this,  coupled  with  the  swiftness  of  the  current,  rendered  it  difficult  to 
make  good  headway.  Having  finished  what  was  staked  out  at  Moline  Chain,  the 
drill  boat,  on  September  10,  returned  to  Cabin  Chain,  reblasted  such  high  points  as 
were  discovered  while  dredging  and  swept  over  the  worked  area  to  establish  the  fact 
that  the  material  above  grade  was  all  removed. 

This  was  completed  on  September  25  and  then  a  large  solid  rock'  patch  at  lower 
end  of  Duok  Creek  Chain  was  attacked.  This  patch  extended  from  the  line  of  the 
Iowa  side  of  the  cut  well  out  toward  the  center  of  the  channel,  averaging  from  1 
foot  to  2.5  feet  above  grade,  and  was  reported  by  river  men  as  being  a  great  detri- 
ment to  navigation.  The  drill  boat  remained  at  Duck  Creek  until  October  9,  after 
which  date  she  was  set  to  bla.st  the  long  shoulder  with  high  patch  lying  below  Buoy 
13^,  on  south  side  of  channel,  near  head  of  Winnebago  Chain.  The  removal  of  this 
obstruction  was  greatly  desired  by  raftsmen.  A  comxdiance  with  their  request 
seemed  especially  proi)eV  after  the  building  of  Winnebago  Dam  (No.  7,  sheet  47), 
which  forced  a  very  strong  cross  current  over  to  the  head  of  the  chain.  As  the 
mat-erial  was  not  as  hard  as  usual,  operations  in  blasting  were  nearly  completed  at 
close  of  season.  Drilling  during  the  season  was  carried  to  a  de])th  of  2  feet  below 
grade,  experience  having  shown  this  method  to  be  preferable  to  shallow  drilling,  in- 
asmuch as  much  of  the  time  spent  in  rebb^ting  could  be  thus  avoided. 

The  dredge  Jjax  arrived  July  14  and  was  iiiiuiedialely  employed  removing  the 
broken  rock,  bowlders,  etc.,  at  (.-abin  Chain.  As  the  debris  wa.s  widely  scattered 
over  the  greater  portion  of  this  chain  considerable  time  was  spent  in  moving,  but 
the  dredge  was  made  to  work  carefully  over  the  entire  shoal  aroa^  in  order  to  se- 
cure the  desired  result.  Some  high  points  were  discovered,  which  were  again 
blasted  and  afterwards  removed.  On  Se)itember  25  the  dredge*  moved  a  very  largo 
and  dangerous  rock  out  of  Winnebago  Chain  into  deep  water.  Duck  Creek  Chain 
next  received  attention  from  the  dredge.  Here  were  found  many  large  rocks  scat- 
tered over  the  bottom,  esi)ecially  between  the  head  and  a  point  about  the  middle  of 
the  chain.  Owing  to  shallow  water,  the  dredge  could  be  utilized  only  at  the  latter 
place,  just  below  a  solid  high  reef  extending  across  the  channel ;  but  tlie  output  was 
satislxictory,  as  several  barge  loads  of  large  and  dangerous  bowlders  were  obtained 
there.  The  blast^'d  rock  at  the  foot  of  the  chain  was  next  carefully  taken  U]),  and  the 
dredge  was,  October  19,  transferred  to  Moline  Chain.  Here  all  tlic  material  met  with, 
comprising,  in  addition  to  this  season's  blasting,  a  very  large  i|iiantity  of  loose  rock 
and  bowlders  within  the  limits  of  the  area  traversetl  by  the  drill  boat  was  gathered 
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up,  leaving  the  entire  bottom  well  down  to  grade.  All  the  rock  handled  by  the  dredge 
during  the  season  was  put  in  the  piers  and  dams  except  that  at  Moline  Chain,  which 
was -deposited  on  the  old  dike  running  downstream  from  foot  of  Benhams  Island. 
The  dredge  was  put  into  winter  quarters  November  17. 

BeiMmng  lowlaeis. — The  very  low  stage  of  water  aflfordin|j  an  excellent  opportu- 
nity, it  was  determined  to  remove  bowlders  and  loose  rook  from  the  cut  at  Duck 
Creek  Chain.  For  this  purpose  a  barge  80  feet  by  16  feet,  with  2  capstans,  was,  on 
September  30,  fitted  with  two  large  substantial  tripods,  one  at  the  side  the  other  at 
the  end,  so  placed  and  secured  as  to  bring  the  apex  of  each  directly  over  the  edge  of 
the  barge.  This  boat  was  also  provided  with  various-sized  anchors,  for  the  purpose 
of  securely  mooring  and  swingin/jij  her  back  and  forth  across  the  channel.  Having 
secured  blocks  and  tackle,  grappling  tongs,  etc.,  a  crew  was  obtained,  part  of  which 
was  employed  in  the  water  to  search  for  and  fasten  the  appliances  to  the  bowlders, 
which  were  then  hoisted  on  a  tender.  In  this  manner  the  upper  half  of  the  chain, 
including  the  center  patches,  was  cleared  of  loose  obstructions,  many  of  which,  by 
their  deeply  worn  surfaces,  plainly  showed  contact  with  boats.  Unusually  large 
bowlders  were  broken  up  by  blasting,  and  the  fragments  removed.  The  water  be- 
coming very  cold,  this  work  was  suspended  October  20. 

Guide-piers — ^The  procurhig  of  material  for  the  two  guide-piers,  numbered  4  and  9, 
was  begun  July  22,  the  former  being  located  on  south  side  of  channel  midway  be- 
tween Piers  3  and  5,  the  latter  on  Illinois  side  of  channel  near  foot  ol  St.  Louis  Cnain. 
On  August  6,  a  force  of  masons  was  set  at  woik,  and  they  were  continuously  en- 
gaged until  the  completion  of  the  piers  September  10.  These  i)iers  were  built  like 
those  of  1889,  the  slope  stone,  however,  being  of  larger  size  cand  better  (juality.  The 
foundations  are  55  feet  by  90  feet.  The  walls  are  2i  inches  thick  at  upstream  end 
and  from  16  to  20  inches  thick  at  lower  end,  and  were  commenced  well  down  below 
the  water  surface,  which  was  then  nearly  down  to  low  water  of  18(U.  The  core  of 
the  piers  is  of  riprap.  The  dimensions  of  the  base  of  each  pier  are  70  feet  by  35  feet ; 
of  the  top,  30  feet  by  2  feet;  and  the  piers  are  built  to  an  elevation  of  13  feet  above 
low  water. 

Dams, — Slight  repairs  were  made  to  Dam  .8,  closing  Campbells  Chute.  The  con- 
struction of  new. dams  was  begun  July  rD.  The  first  built  was  Dam  7,  closing  the 
chute  at  Winnebago  Island.  Progress  on  this  dam  was  slow  while  the  piers  were 
being  built,  as  most  of  the  material  that  cofild  be  obtained  was  used  in  the  piers. 
It  was  found  necessary  to  build  a  wingdami6|,  sheet  47)  from  the  opposite,  or  Iowa, 
shore,  in  order  to  check  the  cross  cnrrent-cftised  by  Dam  7,  at  head  of  Winnebago 
Chain.    The  water  being  very  shoal  on  the  line  of  Dam  6^,  it  was  very  difficult  to 

Eut  the  material  in  place.  Finally,  Wing  Dam  3  was  built  from  the  Iowa  shore  at  the 
ead  of  Campbells  Chain,  in  the  direction  of-Pier  12.  The  object  of  this  was  to  assist 
in  counteracting  the  cross  current,  increasing  the  depth  of  water,  and  keeping  the 
upper  end  of  the  chain  free  from  sand.  Gold  weather  compelled  a  suspension  of 
work  on  this  dam  November  21,  before  the  Witcr  end  could  be  extended  the  required 
distance.  These  dams  are  huilt  9  iVet  wide  on  top,  and  to  an  elevation  of  3  feet 
above  low  water.  The  effect  of  the  dams  so  far  built  is  to  back  the  water  well  up 
to  Sycamore  Chain,  to  raise  the  surface  1.1  feet  at  Hampton,  and  1.5  feet  at  the  head 
of  Campbells  Chain  and  Winnebago  Chain. 

A  close  watch  was  kept  on  the  falling  river,  aBd  low-water  elevations  were  taken 
at  the  proper  time  over  the  entire  length  of  tlie  rapids.  A  comparison  made  between 
them  and  those  of  1864  shows  that  the  river,  wh^n  at  its  lowest  point  in  1891,  Octo- 
ber 2,  was  at  a  stage  of  0.000  foot  at  Rock  Island,  and — 0.107  foot  at  Leclaire,  as  re- 
ferred to  1864. 


Details  of  operations. 

Launch  Louise:  .  i 

Hours  working 1, 353 

Miles  run ' -. 4,349 

Launch  Stella: 

Hours  workiiii^ :....' 1, 276 

Miles  run ' 4, 201 

Drill-boat; 

Hours  worki  n;^ 1, 419 

Hours  lost  owing  to  im Its 82 

Hours  lost  owing  to  accirlont.. ' 52 

Hours  lost  owing  to  storms Ill 

Niunber  of  holes  dri  lleil 2, 917 

Number  of  hides  blast^'d 2, 651 

Lineal  feet  of  holes  driilrd 8, 972 

Range  poles  set  in  rock 277 

Number  of  solid  cubic  yards  of  rock  blasted 3, 840 

Number  of  poundQ  of  dynamite  used ,..,,., ,.  t  -  *  t  ..«•'....  5, 517 
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Dredffc  Ajax: 

Hours  working 933 

Hoars  lost  owing  to  rafts 53 

Hours  lost  owing  to  accidents 114 

Hours  lost  owing  to  stormn 30 

Number  of  solid  cubic  yards  of  rock  dredged  and.  removed 3^  390 


Cost  of  rock  ejccavation,  including  charge  for  use  and  deterioration  of  plant. 


Locality. 


Cabin  Chain,  removed 

Duck  Creek  Chain,  removed. 
Moline  Chain,  removed 


Total 

Winnebago  Chain,  blasted  only. 


Total. 


IkOck  oxca- 

vatod 
(solid  cubic 

yanU). 


987 
1,125 


2,704 
1,136 


3,810 


Total  cost. 


$15,S56.41 
3,221.50 


18,787.91 


Average 

cost  per 

solid 

cabic  yard. 


$5.76 
2.84 


Cost  of  Piers  4  and  9,  including  churge  for  use  and  deterioration  of  plant. 


Material. 


Slope-wall  stone. 
Riprap  stone  — 


Cubic 
yards. 


462.0 
2, 210. 6 


Total 

Cost  of  one  pier. 


2, 672. 6 


Cost. 


$2, 148. 69 
2,342.88 


Aremgo 

cost  per 

cubic  yard. 


$4.65 
l.Od 


4,491.57 


$2,245.74 


Cost  of  dams,  including  charge  for  use  and  deterioration  of  plant. 


Desiirnntion. 


Sheet  47: 

Dam  3,  wing... 
Dam  6i^  wing . 
Dam  7,  closing. 


Total. 


Length. 


Feet. 
1,150 
830 
080 


2.960 


Rock. 


Brash. 


6. 095. 9 
2,868.0 
5, 082. 9 


14, 646. 8 


Cu,yda. 
256.0 


256.0 


Cost  of  dams $15. 853. 13 

Cubic  yards  of  material  put  in 14, 902. 8 

Average  cost  per  cubic  yard  in  place $1.  Ob 

Financial  statement  for  improvement  of  Rock  Inland  Rapids  for  season  of  1S91, 

Amount  expended  in  tbe  field  during  the  calendar  year  1891  (from  dis- 
tribution sheets) $3-4, 706. 90 

Add  quota  of  general  superintendence  and  office  expcunes 1,  .530. 42 

Add  for  use  and  deterioration  of  plant 3,  766. 67 

Total 40.003.99 


Distributed  as  follows : 

1.  Rock  excavated  and  removed $15, 5fif>.41 

2.  Rock  broken  up,  but  not  removed 3, 221. 50 

3.  Piers  (4  and  9) 4,491.57 

4.  Repairs  to  old  piers 410. 99 

5.  Dam8(3,  6f,  7) 15,853.13 

6.  Bowlders  removed  (107  cubic  yards) 4C0. 39 


40, 003. 99 
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To  illustrate  the  efi'ect  on  the  water  surface  and  the  increased  depth  thereby,  at- 
tained, I  present  two  tables— the  one  showing  the  influence  of  Dam  No.  8,  bnilt  in 
1889;  the  other  showing  the  combined  influence  of  Dam  No.  8  and  of  Dams  Nos.  3, 
6i,  and  7,  built  in  1891,  and  also  that  of  the  Rock  Island  Arsenal  water-power  dam.*  A 
desired  increase  of  slope  and  current  at  Campbells  Chain  was  also  secured,  assisting 
in  the  removal  of  sand  deposits,  which  had  hitherto  been  a  detriment  to  navigation. 
A  sheet,  containing  map  and  profiles  of  water  surface  of  a  portion  of  the  rapids,  is 
also  presented;  for  the  purpose  above  indicated.  It  is  believed  that,  by  a  judicious 
use  of  wine  dams,  the  water  surface  can  be  sufficiently  raised  at  Duck  Oreek  Chain 
to  obtain  tue  grade  depth  of  4  feet  at  low  water,  and  that  the  expense  of  such  work 
will  be  very  much  less  than  that  of  required  amount  of  rock  excavation. 

SUMMARY.* 

Total  amount  of  material  put  in  during  season  of  1891  by  days'  labor  and 
contract cubic  yards. .       307, 332. 8 

Total  cost  of  above,  including  charges  for  general  superinten deuce,  office 

expenses,  and  use  and  deterioration  of  plant $232, 460. 39 

Average  cost  per  cubic  yard  in  place,  75.6  cents. 

'   BUOYS  ON  ROCK  ISLAND   RAPIDS. 

The  buoys,  having  been  repaired  and  repainted,  were  replaced  in  position  April 
21  to  24,  1891,  by  steam  launch  Louise.  There  were  29  buoys,  all  of  which  were 
secured  to  the  rock  bottom  by  bolts  and  chains.  All  the  range  stakes  were  carefully 
examined,  repaired,  and  painted.  During  the  season  several  of  the  buoys  were  car- 
ried away  by  rafts.  On  November  16  the  ranges  were  adjusted  and  the  buoys  were 
taken  up  and  stored  for  the  winters  The  cost  of  buoyage  for  the  season  of  1891  was 
$397.83. 

SURVEYS  AND  GAUGES. 

Examinations  wore  made  at  dilferent  times  and  at  various  localities  along  the 
river,  with  a  view  to  future  work  or  for  ascertaining  the  results  of  work  already 
accompli ished.  The  maps  of  tlio^e  examinations  will  be  plotted  and  used  in  prepar- 
ing project*  for  further  improvements. 

Numerous  observations  were  also  made  for  determining  a  low-water" datum. 

Gauges  were  kept  at  Hastings,  Redwing,  Winona,  and  Prairie  du  Chien  during 
the  year.  Gauge  records  were  also  obtained  irom  the  Signal  Service  and  bridge- 
keepers  at  St.  Paul,  Rock  Island,  Keokuk,  Burlington,  Qnincy,  Hannibal,  and 
Louisiana.    These  records  are  now  being  plotted. 

Amount  expended  on  surveys  and  gauges  during  the  C9.1endar  year  was  $1,767.23. 

PURCHASE,  CONSTRUCTION,  REPAIR,  AND  CARE  OP  PLANT. 

During  the  year,  under  projects  approved  January  6  and  February  28,  1891,  con- 
siderable additions  and  repairs  to  plant  were  made.  Twenty-nine  barges,  100  feet 
long,  20  feet  wide,  and  4  feet  hold,  were  purchased  at  $770  each;  a  quarter-boat  (No. 
118)  was  built  by  Government  employes  at  the  Des  Moines  Rapids  Canal,  and  re- 
pairs were  made,  principally  at  the  canal,  to  tow  boats  Fury,  Vixen  y  and  Alerts  steam 
launches  LouisCy  Elsie,  Stella,  Ada,  and  Emily,  dredges  Phcenix  qmAAjox,  drill- boats 
103  and  34,  and  also  to  many  of  the  barges  and  other  pieces  of  plant  belonging  to 
this  improvement.  When  nof  in  use  the  plant  was  cared  for  by  watchmen  at  Nin- 
inger,  Fountain  City,  Rock  Island,  and  Des  Moines  Rapids  Canal. 
The  cost  of  above-mentioned  work  was  $31,014.39. 
Very  respectfully,  your  obedient  servant, 

C.  W.  Durham, 
Assistant  Engineer, 
M%].  A.  Mackenzie, 

Corps  of  Engineers  J  U.  S.  A, 


*  Improvement  of  Rook  Island  Rapids  not  included  in  statement. 
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Water  surfaces  on  Rock  Island  Rapids  showing  the  effect  of  Dam  -^^o.  8,  built  during  (ke 

year  1889. 


Intor- 

Distances 

Pn*  vail- 

inrfacea. 

1 

'    Takfin 

Novem- 
b«»r  15, 

At  Bench- 
mark. 

iiic«li;ito 

di-.- 

fnmi 
IJeiirh- 

in  uMtagi** 
a«l<l«'(l  to 

I>im»r- 
encoj^. 

LfOcat  ion  of  benchmarks. 

UUIIX-B. 

mark  5. 

low-water 

1864  ok- 
ration. 

Ffct. 

1889, 
t«levatle»ri. 

Feet. 

So. 

Feet. 

Feet. 

Feet. 

5 

40. 271 

40  271 

Al>ove  Sycamore  Chain. 
At  hoad  of  Svc-amnri*  ('hain. 

6 

1.700 

1,700 

39.993 

40. 065 

-f-0. 072 

7 

2.000 

3,700 

38.334 

38. 513 

4-0.179 

Abftnt  800  feet  above  foot  of  Sycamore 
Chain. 

8 

3.100 

6.800 

36.903 

37. 131 

+0.228 

At  head  of  Crab  Island  Chain. 

9 

2,650 

0,450 

36. 498 

36.881 

+0.383 

At  head  of  St.  Loais  Chain. 

10 

3,000 

12,450 

35.939 

36.548 

+0.609 

About  800  feet  below  head  of  Cabin 
Chain. 

11 

6,400 

18,850 

35.022 

36. 132 

+1.110 

At  Hampton,  111. 

XIII  J.... 

3,3<«) 

22,150 

»4.607 

36.132 

+1. 525 

About  600  feet  above  head  of  Campbella 
Chain. 

12 

2,800 

24.950 

34.047 

.  35.034 

+0.987 

At  foot  of  Camn\»ell8  Chain. 

Oppoaitf^  pool  below  (Campbells  Chain. 

13 

i,r»o 

26.250 

33.747 

34.637 

+0.890 

14 

4,  G-V) 

30.900 

33.073 

33.828 

+0.  756 

At  head  of  W  inneliago  Island. 

15 

4.000 

35,800 

32.500 

32.665 

+0.165 

Abreast  of  the  pool  below  Winnebago 
Island. 

*A  staple  of  0.235  prevailed  for  several  dayn  In'foreand  after  November  15.  1889,  at  Snteis  low- water 
mark,  while  at  Kock  Island  Bridge  the  water  fluctuated  between  0.75 and  0.95  feet. 


Water  surfaces  on  the  Rock  Island  Rapids  showing  the  effect  of  Dams  Xo.  3,  6^,  7,  and  8, 
buUt  during  the  years  1SS9  and  1891,  and  of  Rock  Island  Arsenal  Water  Power  Dam. 


At  Bench- 
mark. 


Xo. 


0. 


3. 


0. 
7. 


8.. 
9.. 
10. 


11 

Xllli 


12. 
13. 
14. 
15. 
16. 
17. 
19. 
18. 
20. 

21. 


2.J 

24 

*>5 

26 

Bridge. 


Intor- 
nir^liate 

dis- 
tant c.»«. 


Feet. 


S50 

2.  3.')0 
1,900 
l.fKM) 
1.800 
1,  700 
2,000 

3,100 
2, 6')0 
3,000 

6.400 
3,300 

2,800 
1,300 
4,650 
4,900 
2,300 
2,200 
1.350 
900 
2,700 

3,750 
4,200 
1,500 
l.-'iOO 
.3,700 
5,000 
4,800 


Distances 

from 

benrh- 

mark  0. 


Elevation. 


Feet. 


850 

3,200 
.5.100 
6.700 
8,500 
10,  200 
12,200 

15,300 
17.950 
20,950 

27.350 
30,650 

33,450 
34,750 
39.400 
44, 300 
46,600 
48,800 
50,150 
51,050 
53,750 

57,500 
61,700 
63,200 
64.700 
68,400 
73. 400 
78,200 


Low 

water  of 

1864. 


Feet. 
42, 313 

42.288 

41.886 
41.329 
40.  373 
40. 036 
39.758 
38.099 

36.668 
.36. 263 
35.704 

34.787 
34. 372 

83.812 
33.512 
32.  838 
32.  265 
32. 040 
31.613 
31.322 
31.007 
30.590 

30.090 
2H.  P21J 

27.  8X2 
2fi.  I  to 

24.  (.'.  ' 
23.110 
21. 527 


Low 

water  of 

1H91. 


Feet. 
42.  206 

42.118 

41. 676 
41.204 
40. 30,3 
39. 962 
30.769 
38.112 

36. 701 
36. 60S 
36.J274 

35.923 
35. 92:j 

35.113 
34.  692 
34. 230 
32.605 
32. 437 
32. 144 
31.662 
31. 152 
30.794 

30. 403 
20. 238 

2S. 182 
'.".',  (J7 
."  '.)'.] 
j;  z:i 
21.527 


Differ- 
euces. 


Feet. 

—0. 107 

-0.170 

—0.210 
—0.125 
—0.068 
—0.074 
+0.011 
+0. 013 

+0.093 
+0.  :M5 
+0. 570 

+1. 136 
+L551 

+1.301 
+1.180 
+1.392 
+0.400 
+0.  397 
+0. 531 
+0.,340 
+0. 145 
+0.204 

+0. 313 
+0.  312 
-I  0.  3(K) 
+0.  21IS 
+0.  2«1 
+0.  173 
+0,000 


Location  of  benchmarks. 


At   McCaffreys   warehonse,    Leclairo, 

Iowa. 
Below  steamboat  warehouse,  Leclaire, 

Iowa. 
1,050  feet  below  head  of  Vppcr  Chain. 
Near  foot  of  UpiM^r  Chain. 
Opposite  Long  Tool  below  Upper  Chain. 
Above  Sycamore  Chain. 
At  head  of  Sycamore  Chain. 
About  800  feet   above  foot   Syoamoro 

Chain. 
At  hea<l  of  Crab  Island  Chain. 
At  head  of  St  Louis  Chain. 
About  800   feet  below  head   of  Cabin 

Chain. 
At  Hampton,  111. 
About  600  feet  above  head  of  Campbella 

Chain. 
At  foot  of  Campbells  Chain. 
Opposite  pool  below  Canipl>ell8  Chain. 
At  head  of  Winnebago  Island. 
A  breas  t  of  i>ool  belo  ww  innebago  Island. 
Just  below  Masons  Break. 
Opposite  head  of  Duck  (^reek  Chain. 
Below  middle  of  Duck  Creek  Chain. 
Oppositti  foot  of  Duck  Creek  Chain. 
A  »rea«t  of  long  pool  below  Duck  Creek 

Chain. 
Above  Moline  Wing  Dam. 
Opposite  heail  of  Afolino  Chain. 
Below  middle  of  Moline  Chain. 
OppoHite  foot  of  Moline  Chain. 
Above  Stubhs  Kddy. 
Abreast  of  L<»wer  Chain. 
On  lioiik  Inland  Bridge. 
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report  of  mr.  m.  meijbs,  united  states  civil  engineer. 

United  States  Engineer  Office, 

Keokuky  Iowa,  February  S,  189^, 

Major  :  I  have  the  honor  to  present  the  following  report  of  operations  for  work 
done  under  my  direction  during  the  calendar  year  ending  December  31^  1891 : 

KEITHSBURO  TO  MONTROSE. 

The  project  for  this  work,  calling  for  construction  of  brush  and  rook  dams  and 
shore  protections,  was  approved  February  28,  1891.  The  sum  of  $60,000  was  allotted 
for  the  purpose.  Operations  were  begun  Julj  20,  1891,  and  carried  on  until  Novem- 
ber 17, 1891;  when  tne  fleet  was  taken  into  winter  quarters  in  the  Des  Moines  Rapids 
Canal. 

Work  was  performed  by  hired  labor  and  use  of  Government  plant,  the  material 
being  purchased  in  open  market.  The  prices  paid  for  material  on  United  States 
barges  ranged  from  55  to  65  cents  per  cubic  yard  for  rock  and 20  to  25  cents  per  cubic 
yard  for  brush.  The  extraordinarily  low-water  season  of  1891  extended  during  the 
whole  time  of  working.  The  stage  was,  from  July  1  to  December  80,  1891,  never 
above  2.1  feet,  and  from  August  29  to  October  15,  1891,  it  constantly  hovered  about 
the  zero  mark.  Snch  a  continued  low- water  stage  is  unprecedented,  and  the  fact 
that  many  boats  and  rafts  continued  to  ply  the  river  is  the  best  evidence  of  the  good 
results  accomplished  by  the  works  of  improvement.  Twenty-four  million  feet  fi.  M. 
of  lumber  and  5,000,000  feet  of  logs  reached  and  passed  the  Des  Moines  Kapids  Canal 
during  the  month  of  September.  In  prosecuting  the  work  at  low  water  the  dUms 
had  often  to  be  built  on  dry  sand  bars,  and  a  great  saving  was  effected  by  the  ase  of 
a  broad-tired  (4.5  inches)  wagon.  The  cost  of  work  was  much  increased  by  the  low 
sta^e  of  water,  by  the  great  length  of  the  tow,  and  by  the  sinking  of  towboat  Vixen , 
which  deprived  the  work  of  her  services  for  about  a  month. 

Superintendent  S.  Edwards  was  in  charge  uf  operations  in  the  field.  Ho  was  assisted 
in  vicinity  of  Montrose  by  Overseer  J.  R.  Carpenter. 

I  submit  extracts  from  Mr.  Edwards's  report,  which  give  statomonts  of  expendi- 
tures and  other  details : 

**  Vimnity  of  Montrose. — The  work  at  this  point  consisted  in  building  Dams  7  and  8 
(sheet  62)  and  in  protecting  the  caving  bank  above  Montrose.  The  crossing  from  Devil 
Island  (395)  to  the  Illinois  shore,  as  shown  in  my  survey  of  July  1, 1891,  was  not  only 
very  crooked,  but  for  the  greater  distance  narrow  and  shallow,  making  it  especially 
difficult  for  rafts.  The  bailding  of  the  above  dams  made  a  straight  crossing,  and 
the  scouring  soon  produced  goo<l  water. 

"The  bank  above  Montrose,  since  survey  of  1888,  had  cut  away  22  feet,  and  was 
no  doubt  the  principal  cause  of  fillin's  up  Montrose  Harbor.  Only  a  part  of  the  cav- 
ing bank  was  protected,  owing  to  the  close  of  navigation.  The  lanuch  Luciay  in 
charge  of  Overseer  J.  R.  Carpenter,  worke<l  at  this  locality  from  Angtist  3  to  8,  1891, 
and  from  October  1  to  close  of  season. 

*^  Vicinity  of  Keithsburg, — The  river  below  Keitlisbnrg  has  been  troublesome  for 
many  years,  but  perhaps  never  so  much  so  as  during  the  first  three  weeks  of  August, 
when  it  was  almost  impossible  for  boats  to  pasb  without  being  aground  for  hours  or 
even  days. 

"  The  work  here  consisted  in  building  Dam  16  (sheet  .55),  length  2,150  feet,  repairing 
breaks  in  Dams  15  and  18  (sheet  55),  and  in  extending  shore  protection  on  Huron 
Island  (358)  773  feet  downstream.  The  difficulties  connected  with  the  work  were 
numerous.  The  impossibility  of  getting  rock  near  Keithsburg  necessitated  a  long 
tow,  and  the  low  stage  of  water  mtule  towing  very  slow  and  large  loads  im[>08sible. 
Arriving  with  materials  at  works,  the  same,  especially  rock,  had  to  be  reloaded  on 
other  barges,  and  from  20  to  30  yards  at  a  time  hauled  by  hand  to  building  barge. 
Six  hundred  feet  of  the  dam  was  built  on  dry  bar,  partly  by  wheeling,  partly  liaulmg 
with  team  and  partly  by  using  pile-driver  engine  to  move  wagcm  loads  of  material 
to  place.  • 

'^Mnch  time  wa«  lost  by  the  Vixen  in  helping  other  boats  over  this  and  ad^jacent 
bad  places.  Twenty- four  hours'  steady  work  in  one  case,  and  perhaps  one-fourth  of 
all  her  time  was  put  in  at  such- work,  this  of  course  interfering  greatly  with  her  reg- 
ular employment. 

"August  26  the  work  here  was  brought  to  a  sudden  stop  by  the  Vixen  sinking  at 
Keithsburg,  after  striking  a  submerged  pile  directly  in  tne  channel  800  to  900  feet 
below  the  bridge.  The  boat  was  raised  and  taken  to  the  dry  dock  at  the  Des  Moines 
Rapids  Canal  for  repairs. 

''After  the  Vixen  left  the  dock,  September  28,  she  was  employed  at  Burlington  till 
a  rise  enabled  us  to  again  go  to  Keithsburg. 

''Dam  16  is  not  completed,  but  is  doing  good  work,  and  was  left  in  a  safe  condi- 
tion.   The  channel  has  straightened  out  ana  the  scouring  produced  a  good  depth. 
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**  The  work  here  went  on  from  August  4  to  September  2  and  from  October  30  to 
November  7,  inclasive,  the  last  part  being  the  building  of  773  feet  of  shore  protec- 
tion on  Huron  Island.  This  bank,  which  was  very  high,  was  cnttiug  fast,  due  in 
part  to  tlie  building  of  Dam  16. 

**  Vicinity  of  Burlington. — September  3, 1891,  the  launch  Lticia  brought  the  fleet  from 
Keithsburg  to  Burlington,  and  a  force  was  put  at  work  improving  crossing  below 
Ottor  Island.  This  crossing  was  so  shallow  that  only  the  lightest  boats  could  ^et 
over,  and  they  with  difficulty,  the  river,  when  work  was  commenced  here,  having 
reached  the  lowest  point  on  record  and  going  below  low  wat-er  of  1864;  and,  for  me- 
dium or  heavy-draft  boats,  navigation  was  shut  off. 

^'Owingtothe  accident  to  the  Vixen  the  £ticui  had  to  do  the  towing  up  to  Sep- 
tember 28,  and  was  run  with  a  double  crew.  Work  was  pushed  as  fast  as  possible 
with  so  small  a  towboat;  but  by  September  12,  notwithstanding  the  continned  fall- 
ing of  the  river,  0.5  foot  more  water  was  found  than  on  September  3.  September  19 
barges  drawing  3  feet  were  taken  over  the  crossing.  Scouring  continned  and  boaia 
laid  up  were  again  brought  out  and  found  no  difficulties  the  remainder  of  the  sea- 
son.    From  September  28  to  October  30  the  Vixen  did  the  towing. 

''The  work  consisted  in  building  a  temporary  dam  950  feet  long  from  the  Iliinols 
side  of  the  channel :  in  completing  Dam  4  (sheet  58),  commenced  in  1889,  but  not 
completed  at  the  time,  owing  to  the  lateness  of  the  season;  in  building  Dam  12 
(sheet  58)  945  feet  out  from  foot  of  Otter  Island;  in  building  Dam  9  (sheet  58), 
length  916  feet,  of  which  464  feet  were  built  on  dry  bar.  Dams  5,  6,  and  10  (sheet 
58)  were  repaired  and  sand  bar  between  Dams  9  and  10  (sheet  58)  was  protected  by 
building  600  feet  of  shore  protection.  ^ 

*'  Vicinily  of  Dallas. — Operations  were  carried  on  at  this  point  from  November  10 
to  17,  when  laboring  force  was  discharged  and  fleet  was  towed  into  winter  quarters. 
The  channel  at  foot  of  Burlington  Island  was,  during  the  latter  part  of  the  seaaon, 
in  a  very  crooked  condition,  necessitating  a  sharp  curve  to  make  the  crossing. 
Raft-s  would  frequently  get  aground,  especially  if  running  without  a  bow  boat.  This 
was  due  to  the  water  drawing  into  the  swift  chute  between  Crow  Island  (383)'and 
Turkey  Island,  forming  a  bar  which  threatened  to  entirely  shut  off  the  rej^ilar 
channel.  Dam  3  (sheet  59),  length  230  feet,  was  built,  throwing  the  water  back  into  the 
main  channel  again.  This  dam,  owing  to  the  sudden  cold  weather,  was  not  ballasted 
sufficiently,  hut  is  in  a  safe  condition.  Shore  protection  of  Island  383  was  extended 
up  river  540  feet,  as  here  the  bank,  being  hif^  and  mostly  sand,  w^aa  cutting  fast. 
Tne  old  protection  on  Islands  383  and  386  received  slighc  repairs. 

^^Eemoring  wreck. — May  25  ice-barge  McCormick,  160  feet  by  25  feet,  waesnnkiu  the 
channel  on  the  Des  Moines  Rapids,  at  a  point  about  one-fourth  mile  above  the  ^uard 
lock  of  the  canal.  On  June  3  and  4  towboat  Vixen  and  dredge  AJax  were  employed 
and  successfully  removed  the  wreck.    The  cost  of  above  work  was  $95.50. 

"  Removing  bowlders  near  Island  396. — Towboat  Vixen  and  dredge  Ajax  were  employed 
on  above  work  from  Juno  27  to  July  9,  when  the  work  was  discontinued,  the  dredge 
being  needed  at  Rock  Island  Rapids.  The  patch,  which  was  150  feet  long  by  90  feet 
wide,  was  situated  in  about  the  middle  of  the  proposed  new  channel,  and  contained 
bowlders  from  2  feet  to  3.5  feet  above  grade,  rline  cuts  were  made,  ranging  from  65 
feet  to  200  feet  in  length.  There  were  removed  865  cubic  yards  of  bowlders,  at  a  cost 
of  $587.67. 

"  September  26  to  October  1  launch  Lucia  was  employed  in  searching  for  obstruc- 
tions at  Drew  Prairie,  Pontoosuc,  and  Devil  Island.  A  large  rock  at  the  latter 
place  was  broken  into  small  pieces.    The  cost  of  this  work  was  $86.39. 

'^  October  17  to  26  the  J.  G.  Parke  and  dredge  Phoenix  completed  the  removal  of  the 
bowlder  pateh  at  Island  396. 

**  In  general. — ^The  season  throughout  was  unfavorable  to  rapid  or  cheap  work. 
The  stage  of  water,  which  went  below  1864,  prevented  us  most  of  tlie  time  from  towing 
good  loads,  and  necessitated  slow  and  careful  navigation.  The  water  at  the  dams 
wa«  shallow,  the  b.arges  had  to  be  reloaded  at  the  works,  and  small  loads  pulled  in 
by  hand,  and  much  material  had  to  be  carried  and  wheeled  to  place.  At  Keithsburg 
nfiiterial  was  wheeled  6(X)  feet  in  one  case.  After  the  purchase  of  a  broad-tired  wagon 
work  of  this  kind  went  faster ;  and  for  building  dams  on  dry  bars  this  is  decidedly 
a  success.  The  sinking  of  tow^boat  Vixen  pnt  the  work  much  behind,  she  being  out 
of  service  over  one  month.  This  forced  the  launch  Luda  into  work  too  heavy  for  her; 
and,  thongh  run  day  and  night,  she  could  not  keep  up  with  the  demand  for  material, 
for  which  reason  I  had  to  employ  a  very  small  force. 

**  Early  in  October  the  refusal  of  all  the  brush  cutters  to  continue  furnishing  brush 
at  the  original  price  agreed  on,  20  cents  per  cubic  yard,  made  it  necessary  to  nse  a 
greater  quantity  of  rock  than  was  desirable,  also  increasing  the  cost  of  the  work. 

"It  became  necessary,  in  order  to  get  brush  at  all,  to  advance  the  price  to  25  cents 
per  cubic  yard,  and  in  the  meantime  the  works  suffered  until  the  new  men  got  well 
started 
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''A  great  number  of  logs  and  snags,  found  by  us  or  reported  to  me,  were  removed 
as  soon  as  time  could  be  found. 

''The  temporary  dam  built  above  Burlington  was,  owing  to  the  lateness  of  the 
season  and  the  absence  of  a  dredge,  not  removed.  This  should  be  done  next  spring 
as  soon  us  possible.  A  couple  of  wing  dams  should  be  built  below  the  present  ones 
on  the  Iowa  side,  to  prevent  the  sand  forced  through  by  the  other  dams  from  lodging 
in  the  channel,  which,  though  deep,  showed  much  filling  by  the  time  we  left." 

List  of  vork9  constructed  and  repaired  and  of  materiah  used,  during  the  season  of  1891, 

between  Keithslmrg  and  Montrose, 


fyeaignation. 


Sheet  65: 

Dam  16 

Dam  15,  repaired 

Dam  18,  repaired 

Revetment  Island  358. 
Sheet  58: 

Dami 

Dam9 

Dam  12 


Dam  (temporarv) 
Irea.- 


Dam  5.  re|»aii 

Dam  6,  repaired 

Oam  10,  refxaired 

Kevetment  on  sand  bar 

Sheet  59: 

Dam3 

SbeoteO: 

Revetment  Island  383 

Revetment  Island  383,  repaired 

Revetment  Island  386,  repaired 
Sheet  62: 

Uam7 

Dam8 

Revetment  above  Montrose 


Total 


Dimensions. 


Length. 


Feet. 

2.150 


773 

830 
916 
945 
950 


609 
230 
540 


976 
1,150 
1,000 


Height 

above  low 

wat**r  of 

1864. 


Feet. 
2.5 


10 
3 


4 

1 


2.6 

4 

9 


4.5 
5.5 


Material* 


Rock. 


CkUneyardt, 
1,877.29 


Brush. 


1,003.64 

6,873.64 

2,145.56 

2, 136. 68 

129.33 

40.00 

70.18 

106.94 

223.79 

221.66 

755.72 

100.15 

81.11 

3. 287. 02 
3, 629. 10 
1,412.72 


Cubicyards. 

6,482.00 

225.00 

75.00 

567.00 

2,022.00 
3, 408. 00 
1,822.00 
1, 624. 00 


400.00 
1,244.00 
1,127.00 


3,712.00 

3,  716. 00 

672.00 


23,184.53    27.091.00 


Financial  statement  for  works  of  improvement  between  Keithsburg  and  Montr^  9e  during 

season  of  1891, 

Amount  expended  in  the  field  during  the  calendar  year  1891  (from  distri- 
bution sheets)  $38,926.55 

Add  cost  of  material  on  hand  January  1,  1891 761. 00 

39,  U87. 55 

Deduct  cost  of  material  on  hand  at  close  of  season $3, 800. 98 

Deduct  cost  of  removing  bowlders 674. 06 

Deduct  cost  of  removing  wrecks 95. 50 

4, 570. 54 

Net  cost  of  field  work  • 35,117.01 

Add  quota  of  general  superintendence  and  office  expenses 1, 716. 74 

Add  for  use  and  deterioration  of  plant 3, 368. 97 

Total 40,202.72 

Material  put  in  works : 

Rock eubie  yards. .     23, 184. 53 

Brush do....     27,091.00 

Total do....     50,275.53 


*  See  footnote  on  page  1812. 
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Average  cost  per  cubic  yard  on  barges $0. 392 

Average  cost  per  cubic  yard  for  towing  and  putting  in  material* . 307 

Average  cost  per  cubic  yard  for  general  <Mi»i'rintcudt*nci'  and  oflifi*  ex- 

peuHcs .  034 

Average  cost  per  cubic  yard  for  plant .  067 

Average  cost  per  cubic  yard  in  place* .  $00 

HARBOR  AT  MONTROSE. 

The  act  of  September  19, 1890,  made  a  special  allotment  of  $2,000  for  removal  of 
bar  at  Montrose,  and  a  project  for  dredging  in  that  locality  was  approved  February 
27,  1891.  The  work  was  performed  by  I'nited  Stat«s  dredge  J/ojt,  assisted  by  tow- 
boat  Vixen,  and  was  commenced  June  1  and  completed  June  2iBj  1891.  The  snrvey 
of  October  11,  1890,  showed  the  landing  to  be  in  very  bad  condition,  in  conseqaence 
of  which  bad  condition  of  lauding  packets  frequently  refused  to  land.  Since  com- 
pletion of  dredging  operations  the  harbor  has  been  in  excellent  shape.  The  grade 
adopted  was  5  feot  below  low  water  of  1864,  except  near  the  ferry  landing,  where,  rock 
being  met  with,  the  dredge  was  unable  to  go  to  the  full  depth.  The  cost  of  the 
work,  though  rt^asonablc,  was  somewhat  increased  by  the  necessity  of  removing  two 
sunken  flat  boats  and  numerous  logs  which  had  collected  thereon.  The  amount  of 
material  removed  was  11,465  cubic  yards. 

Financial  statement  for  dredging  tcork  at  harbor  at  Montrose,  performed  hy  Gorei^meni 

plant  duHng  season  of  1891, 

Amount  expended  in  the  field  during  the  calendar  year  1891 $1, 202. 03 

Add  quota  of  general  Huporintendence  and  office  expenses 76. 90 

Add  for  use  and  deterioration  of  plant 357. 93 

Total 1,636.86 

Number  of  cubic  yards  of  material  removed 11, 4<j5.  00 

Average  cost  per  cubic  yard  removed $0. 143 

CARE,  REPAIR,  AND  CON8TRUCTION  OP  PLANT, 

During  the  year  a  large  amount  of  repair  and  construetion  work  was  done  at  the 
Pes  Moines  Rapids  Canal  dry  dock  and  shops.  A  large  quarter-boat  was  built  and 
coiiHiderable  repairs  were  made  to  towboats  Fur  if,  J'ixen,  and  Alert;  steam  launches 
El/tie  and  Emihjy  as  well  a^  the  dump  boats,  and  many  of  the  barges  comprising  the 
plant  were  also  repaired.  At  such  times  as  the  plant  was  not  in  use  watchmen  were 
emplov'd  in  caring  for  same. 

Very  respectfully,  your  obedient  servant, 

M.  Mkigs, 
United  States  Civil  Engineer. 
Maj.  A.  Mackenzie, 

Corps  of  Engineers,  U,  S,  A, 


report  ok  mr.  c.  w.  durham,  assistant  engineer. 

United  States  Engineer  Office, 

Eock  Inland,  lU.y  Juhf  7,  180S, 

Major:  I  have  the  honor  to  present  a  preliminary  report  of  operations  on  the 
various  works  in  my  charge  during  the  second  half  of  the  fiscal  year  ending  June 
30,  1892 : 

MINNEAPOLIS  TO  ST.    PAUL. 

On  May  3, 1892,  repairs  to  plant  to  be  used  on  the  work  of  building  dams  and  shore 
protections  and  in  removing  bowlders  from  channel  limits  were  begun.  These  re- 
pairs were  completed  May  24,  when,  the  water  being  too  high  for  advantageous  work, 

"^  If  the  expense  of  raising  and  repairing  towboat  Vixettf  sunk  at  Keithsburg  dur- 
ing progress  of  work,  be  dt'ducted  from  net  cost  of  the  field  w^ork,  the  average  cost 
per  cubic  yard  for  towing  and  putting  in  material  would  be  $0,269,  and  the  average 
cost  per  cubic  yard  in  place  would  be  $0,762. 
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the  fleet  was  laid  up  in  Boulanger  Slough.  Under  the  a^reunieut  with  Mr.  C.  H. 
Appleton  dredging  with  his  j)laiit  was  resuiuod  May  37, 1892.  During  the  remainder 
of  the  month  and  in  June  the  plant  was  employed  in  deepening  the  channel  at  middle  ' 
and  head  of  Pike  Island  and  helow  Fort  Suelling  Bridge.  The  dredged  material 
was  deposited  on  the  lines  of  proposed  Dams  1  and  2  (sheet  C)  and  in  the  form  of 
shore  protection  in  the  hend  of  Pike  Island.  The  dredge  was  employed  to  June  30, 
1892,  three  handred  and  thirty-one  hours  and  fifteen  minutes,  and  removed  from  the 
channel  16,965.3  cuhic  yards  of  material,  consisting  of  sand,  fine  gravel,  sawdust, 
and  edgings. 

ST.  PAUL  TO  PRESCOTT — PRESCOTT  TO  LAKE  PKPIX — MINNEISKA  TO  I^CROSSE — ROCK 

ISLAND  RAPIDS. 

No  work  has  heen  done  at  these  localities  on  account  of  high  water.  Repairs  have 
heen  made  to  portions  of  the  plant  to  he  used. 

BELLE VCE  TO   .SAVANNA. 

From  the  appropriation  of  Septemher  19,  189(),  an  allotment  of  $'2.5,000  was  made 
for  work  in  this  locality.  A  project  calling  for  construction  of  rock  and  brush  dams 
and  shore  protections  was  approved  Jaiiuiiry  6,  1891.  Contract  for  the  work  was  let 
to  Patterson  Brothers,  of  Keokuk,  Iowa,  March  2, 1891,  at  90  cents  per  cubic  yard  for 
rock  in  place  and  38  cents  per  cubic  yard  for  brush  in  place.  The  time  for  completion 
of  contract,  which  was  originally  November  15,  1891,  has  been  extended  to  Novem- 
ber 15,  1892. 

Operations  were  begun  May  12,  1892,  in  the  construction  of  Dam  1  (sheet  40),  clos- 
ing chute  of  Island  257,  and  suspended  May  20,  on  account  of  high  water.  Three 
hundred  and  ninety-four  and  six-tenths  cubic  yards  of  rock  and  495  cubic  yards 
of  brush  were  put  in  the  work,  which  will  be  resumed  as  soon  as  the  river  falls  to  a 
suitable  stage. 

BUOYS  ON  ROCK  ISLAND  RAPIDS. 

The  hnoys,  having  been  repaired  and  repainte*!,  were  reset  April  5  to  12,  1892,  hy 
steam  launch  Louise,  There  are  now  31  buoys  in  the  systt^m,  29  of  which  were  reset. 
Tlie  chains  of  Nos.  13^  and  21^  could  not  be  found;  but  these  will  be  searched  for 
and  the  hnoys  attached  later  in  the  season.  All  the  range  stakes  were  carefully  ex- 
amined and  repaired. 

SURVEYS  AND  (iAU«KS. 

Gauges  have  heen  kept  at  Hastings,  Redwing,  Prairie  du  Chien,  and  Winona,  Ex- 
aminations of  the  river  were  made  in  the  vicinity  of  Queens  Bluff,  below  Dubuque, 
and  between  Sand  Prairie  and  Arnolds.  Maps  of  these  examinatious  have  been 
plotted.  , 

Very  respectfully,  your  obedient  servant, 

C.  W.  Durham, 
Aasisiani  Engineer, 
Maj.  A.  Mackenzie, 

Corps  of  EmjincerSf  U,  S,  A. 


report  of  mr.  m.  meigs,  united  states  civil  engineer. 

United  States  Engineer  Office, 

Keokukf  lotcaj  July  1,  189S. 

Major  :  I  have  the  honor  to  present  a  preliminary  report  of  operations  during  the 
second  half  of  the  fiscal  year  ending  June  30,  1892 : 

KEITH SBURG  to  MONTROSE. 

On  May  2,  1892,  launch  Lucia  was  put  in  commission  and  started  out  with  fleet  for 
work  near  Pontoosuc,  in  charge  of  Mr.  S.  Edwards,  superintendent.  The  river  con- 
tinued to  rise  so  fast  that  hy  the  time  the  fleet  reached  Dallas  City  the  banks  of  the 
river  w«re  under  water  and  all  work  had  to  he  abandoned.  The  fleet  was  laid  up 
in  Dallas  Chute  in  charge  of  a  watchman,  and  the  Lucia  returned  to  Keokuk  May  7, 
1892. 

Very  respectfully,  your  obedient  servant, 

M.  Meigs, 
United  States  Civil  Engineer. 
Maj.  A.  Mackenzie, 

Corps  of  EngiHeerSj  U.  S,  A, 
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IMPROVEMENT  OF  MISSISSIPPI  RIVER  ABOVE  FALLS  OF  ST.  ANTHONY, 
MINNESOTA,  OP  CHIPPEWA  RIVER,  WISCONSIN,  OF  ST.  CROIX  RIVER, 
WISCONSIN  AND  MINNESOTA,  OF  MINNESOTA  RIVER,  MINNESOTA,  AND 
OF  RED  RIVER  OF  THE  NORTH,  MINNESOTA  AND  NORTH  DAKOTA; 
GAUGING  MISSISSIPPI  RIVER  AT  OR  NEAR  ST.  PAUL,  MINNESOTA. 


REPORT  OF  MAJOR  W.  A,  JONES,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  50,  1892,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 


1.  Mississippi  River  above  Falls  of  St. 

Anthony,  Minnesota. 

2.  Reservoirs  at  headwaters  of  Missis- 

sippi River. 

3.  Chippewa    River,    including    Yellow 

Banks,  Wisconsin. 

4.  St.  Croix  River,  Wisconsin  and  Min- 

nesota. 


5.  Minnesota  River,  Minnesota. 

6.  Red  River  of  the  North,  Minnesota  and 

North  Dakota. 

7.  Surveys  Ibr  reservoirs  at  the  sources  of 

Mississippi,    St.    Croix,    Chippewa, 
and  Wisconsin  rivers. 

8.  Gauging  Mississippi  River  at  or  near 

St.  Paul,  Minnesota. 


EXAMINATION  AND  SURVEY. 

9.  Red  River  of  the  North  and  tributaries  above  Fergus  Falls  and  Crookston, 
Minnesota,  and  Big  Stone  Lake,  Minnesota  and  South  Dakota. 


United  States  Engineer  Office, 

St  Pauly  Mimiesotaj  July  5,  1893, 

General:  I  have  the  honor  to  transmit  herewith  reports  upon  the 
works  for  improvement  of  rivers  and  harbors  in  my  charge  for  the  fiscal 
year  ending  June  30, 1892. 

•  ••••«• 

Very  respectfully,  your  obedient  servant, 

W.  A.  Jones, 
Major  J  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EngineerSy  U.  S.  A. 

1815 
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IMPROVEMENT  OF  MISSISSIPPI  RIVER  iWBOVE  FALLS  OF    ST.  ANTHOXY, 

MINNESOTA. 

The  present  project,  uuder  which  work  has  been  carried  on  since  and 
inchuiing  1880,  is  based  upon  the  project  for  the  improvement  of  117 
miles  of  the  river,  from  Oonradi  Shoals  to  Grand  Rapids,  the  latter  the 
present  head  of  steamboat  navigation.  The  estimated  cost,  $54,127.50, 
is  given  in  the  report  of  February  8, 1875,  upon  part  of  the  Mississippi 
routes  to  the  seaboard,  plan  of  improvement  to  afford  3  to  5  feet  depth 
in  the  channel  by  removing  snags,  bowlders,  and  bars,  and  confining 
tlie  low-water  discharge  to  widths  practicable  for  navigation  by  means 
of  wing  dams  where  necessary.  In  1889  the  estimate  was  increased  to 
$63,000. 

This  same  report  (1875)  estimated  the  cost  of  improvement  of  the 
river  between  the  Falls  of  St.  Anthony  and  St.  Cloud  at  $144,607.50, 
the  improvement  of  this  section  to  afford  5  feet  depth  in  the  channel  at 
low  water  between  the  Falls  and  St.  Cloud  by  removal  of  sand,  gravel, 
and  bowlder  bars  and  the  construction  of  wing  dams.  The  sum  of 
$20,000,  appropriated  by  act  of  Congi'ess  approved  August  14, 187(5, 
was  expended  between  these  places.  Prior  to  the  rendition  of  the  re- 
port and  estimate  of  February  8,  1875,  Congress  had  appropriated,  by 
act  approved  June  23, 1874,  the  sum  of  $25,000  for  improvement  of  the 
river  above  the  Falls  of  St.  Anthony,  which  was  also  expended  in  im- 
proving the  channel  between  the  Falls  and  St.  Cloud. 

Steamboat  navigation  having  discontinued  between  the  Falls  and 
St.  Cloud,  a  distance  of  78  miles,  the  third  appropriation  made  by  Con- 
gress, that  of  $15,000,  by  act  of  Congress  approved  June  14, 1880,  was 
applied  to  the  stretch  (130^  miles  in  length)  of  river  between  Aitkin 
and  Grand  Eapids,  as  have  been  all  subsequent  appropriations  for  im- 
proving the  river  above  Falls  of  St.  Anthony,  except  the  appropriation 
made  by  act  of  Congress  approved  September  19, 1890,  which  was  ap- 
l)lied  to  the  stretch  (185.4  miles  in  length)  of  river  between  Grand 
Kapids  and  Brainerd  (this  stretch  included  within  the  distance  from 
the  Rapids  to  Conradi  Shoals). 

Before  work  of  improvement  commenced  under  the  present  plan,  the 
stream  between  Grand  Rapids  and  Aitken  was  so  obstructed  by  snags, 
bowlders,  and  leaning  trees  that  at  low  and  even  high  stages  of  water 
navigation  was  difficult  and  sometimes  almost  impossible  for  steamers 
drawing  more  than  3  feet  of  water. 

The  amount  expended  on  present  project  to  June  30, 1891,  including 
outstanding  liabilities,  is  $55,439.35.  With  this  sum  there  had  been  pro- 
duced a  general  depth  in  the  improved  channels  of  3  feet  at  low  water. 
A  few  snags  and  leaning  trees  offered  some  obstruction,  but  did  not 
seriously  interfere  with  navigation. 

Field  work  during  the  past  fiscal  year  was  performed  between  July 
25  and  September  15, 1891,  in  removing  snags  and  leaning  trees  be- 
tween Grand  Rapids  and  Aitkin. 

The  following  is  a  statement  of  work  performed  during  the  fiscal  year 
ending  June  30,  1892 : 
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There  bein^  no  demand  at  present  for  navigation  between  Brainerd 
and  Minneapolis,  no  further  appropriation  is  now  asked  for.  The  time 
will  come  when  this  should  be  done.  I  will  say,  in  conclusion,  that 
this  reach  may  be  i)hu!ed  in  excellent  navigable  condition  at  quite  a 
reasonable  expense. 

Amount  expended  during  the  fiscal  year  ending  June  30,  1892,  in- 
cluding outstanding  liabilities,  $5,738.51. 

The  balance  of  funds  on  hand  will  be  expended  in  removing  snags 
and  leaning  trees  between  Aitkin  and  Grand  Eapids. 

The  three  comi)leted  reservoirs  at  the  headwaters  of  the  Mississippi 
Eiver,  above  Grand  Eapids,  may  be  relied  ujwn  henceforth  to  provide 
sufficient  water  and  depth  for  the  steamboats  on  the  river  at  and  above 
Brainerd. 

Last  season  two  steamers  with  barges  were  engaged  in  freight  and 
passenger  transportation  between  Aitkin  and  Grand  Eapids.  During 
the  whiter  of  1889-'90  the  Duluth  and  Winnipeg  Eailway  Company  con- 
structed a  line  from  Cloquet,  a  point  on  the  St.  Paul  and  Duluth  Eail- 
way, to  La  Prairie.  They  have  since  extended  their  line  through  and 
beyond  Grand  Eapids. 

In  1889,  my  predecessor,  Maj.  C.  J.  Allen,  reported: 

The  comparative  tables  of  commercial  statistics  herewith  show  that  in  1880,  the 
year  in  which  the  work  of  improvement  between  Aitkin  and  Grand  Rapids  com- 
menced, there  was  but  one  steamer  (with  its  barges)  plying  between  those  points, 
and  that  though  the  amount  of  freight  transported  that  year  by  steamer  was  un- 
usually large,  the  freight  rates  wereu*oni75  cents  to  $1  per  hundred  pounds,  while  in 
1883,  1884,  1885,  and  1886  the  rates  reduced  to  20  to  40  cents  per  hundred  pounds 
The  last-named  figures  obtained  in  1886,  at  which  time  there  were  three  steamboats 
engaged  in  freighting  and  carrying  passengers  between  Aitkin  and  Grand  Rapids. 
The  country  bordering  the  river  north  of  Aitkin  is  becoming  more  and  more 
settled,  and  there  is  no  doubt  that  the  improvement  of  the  river  already  effected  by 
the  United  States  Government  has  largely  contributed  to  the  increase  in  settlement. 

This  work  is  in  the  collection  district  of  Minnesota,  of  which  St.  Paul  is  the  port 
of  entry  and  St.  Vincent  a  subport.  Collections  for  the  year  ending  December  31, 
1891,  $299,659.32;  value  of  domestic  exports  for  same  period,  $452,251. 

Ahatract  of  appropriatione. 

By  act  approved — 

June  23, 1874.: $25,000 

August  14, 1876 20,000 

June  14, 1880 '.....  15,000 

March  3, 1881 10,000 

By  act  passed  August  2, 1882 10,  (XX) 

By  act  of  August  11, 1888 10,000 

By  act  approved  September  19, 1890 18, 000 

Total 108,000 

Money  statement. 

July  1, 1891,  balance  unexpended $7,  592. 27 

June  30, 1892,  amount  expended  during  lisoal  year 5, 749. 21 

July  1, 1892,  balance  unexpended 1,  843. 06 

July  1, 1892,  outstanding  liabilities 20. 92 

July  1, 1892,  balance  available 1,822.14 
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COMMBKCIAL  STATISTICS. 


Comparatire  statement  of  steamboat  business  on  the  Mississippi  liieer  t/etween  Aitkin  and 

Grand  Rapids,  1880-^90,  inclusive. 


Te«r- 

Steam- 
boata. 

Freight 
earned. 

Pansen- 

gers 
carried. 

Total    1 
tonnage. 

1 

Year- 

Steam- 
boata. 

Freight 
earned. 

PasAcn- 

gew 
carried. 

Total 
t-onna^re. 

1880*  

1 
1 
2 
2 
2 
2 

Pounds. 
7,847,250 
2,200,000 
3,026,000 
2,800,000 
16,000,000 
5,000,000 

Tons. 
1.000 
1,540 
1,764 
1,100 
1.346 
2,400 

1 

1886 

1887 

1888 

1889 

1890t 

1891* 

3 
3 
3 
2 

Pounds. 
3,000,000 
3,710.400 
5,321,443 
7.000.000 
3,212,550 
3,000,000 

Tons. 
3,500 
2,884 
2,860 
5,250 
1,253 
1,000 

1881 

i 

1882 

1 

2,890 

1883 

3,925 

1884 

1,006 

1885   

1,580 

*AinooQtof  commerce  and  uarigaUun  when  work  of  improvement  began, 
t  Amoant  of  commerce  and  navigation  lifflO  and  1891,  approximate, 
t Tonnage  of  steamboats,  140  ana  185  tons,  respectively. 

Comparative  statement  of  loose  logs  run  on  the  Mississippi  Rirer  above  the  Falls  of  St, 

Anthony, 


Tear. 


Loose  logs    'I 
run.         1| 


Year. 


Feet,  B.  M. 
1880 226,000,000 


r 


1881. 
1882. 
1883. 
1884. 
1885. 


238,000,000 
285, 000. 000 
420,000,000 
367. 000, 000 
317, 993, 000 


1886. 
1887. 
1888. 
1889. 
1890. 
1891. 


Loose  logs 
run. 


Fett,  B.  IT. 

282, 6J0. 000 
*265,000,000 
*  265, 000, 000 
288,000,000 
325. 660, 280 
425.716,970 


•  Approximate. 


Z    2. 


RESERVOIRS  AT  HEADWATERS  OF  MISSISSIPPI  RIVER. 

The  reservoir  project  is  the  outcome  of  surveys  aud  examinations  in 
1869, 1874,  1878,  and  1879,  the  results  of  which  are  published  in  ap- 
pendices  to  various  Annual  Reports  of  the  Chief  of  Engineers.  The 
r<58um6  of  the  subject  is  given  in  the  Report  of  the  Board  of  Engineers, 
printed  in  Appendix  A  A  to  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1887. 

From  the  results  of  the  surveys  and  examinations  just  noted  and 
further  examinations  in  1880,  the  iirst  cost  of  constructing  forty-one  res- 
ervoir dams  in  Minnesota  and  Wisconsin  was  placed  at  $1,809,083, 
exclusiveof  that  of  laud  damages,  which  could  not  be  given  in  advance. 
(See  page  1871,  Appendix  W,  to  ReiK)rt  of  the  Chief  of  Engineers  for 
1881.) 

The  project  for  this  improvement  was  inaugurated  in  1880  by  an  ap- 
propriation for  the  construction  of  a  reservoir  dam  at  Lake  Winibi- 
goshish,  made  by  act  of  Congress  approved  June  14  that  year.  For 
the  reasons  given  in  the  Annual  Report  for  1880  the  work  of  construc- 
tion was  commenced  and  has  been  continued  in  Minnesota. 

The  project  has  for  its  object  the  construction  and  maintenance  of 
reservoirs  at  the  head  waters  of  the  Mississippi  River,  in  the  State  of 
Minnesota,  for  the  purpose  of  collecting  the  surplus  water,  principally 
from  the  precipitation  of  winter,  spring,  and  early  summer,  to  be  sys- 
tematically released  so  as  to  benedt  navigation  upon  the  Mississippi 
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River  below  the  dams  and  as  far  down  as  Lake  Pepin.  Reduction  of 
heights  of  floods  in  localities  immediately  below  the  dams  is  expected 
to  obtain  to  some  extent,  but  control  of  extended  floods  or  freshets  is 
not  expected. 

There  are  four  completed  reservoirs,  viz : 

At  Lake  Winibigoshish,  completed  in  1883-'84;  capacity,  45,800, 
000,000  cubic  feet. 

At  Leech  Lake,  completed  in  1884;  capacity  30,000,000,000  cubic 
feet. 

At  Pokegama  Falls,  completed  in  1884,  lift  of  dam  increased  in  1889; 
capacity,  4J00,000,000  cubic  feet. 

At  Pine  Kiver,  completed  in  1886;  capacity  7,600,000,000  cubic  feet. 

Rules  and  regulations  to  control  the  use  and  administration  of  the 
reservoirs  were  formulated  and  approved  by  the  Secretary  of  War 
February  21, 1889,  as  authorized  by  the  river  and  harbor  act  of  August 
11, 1888.  Gaugings  of  the  Mississippi  River  at  St.  Paul,  to  determine 
the  effect  of  reservoir  water,  have  been  made  to  a  limited  extent  during 
the  past  three  years :  they  form  the  subject  of  a  separate  report. 

During  May  and  June,  1891,  men  and  materials  for  constructing  the 
Sandy  Lake  Dam  were  assembled. 

Amount  expended  upon  this  work,  including  exanunatiou  at  proposed 
dam  sites,  hydrological  observations,  land  damages,  amounts  paid  to 
commissioners  in  attempted  settlement  of  awards  to  Indians,  and  care 
and  maintenance  of  the  works  to  the  close  of  the  fiscal  year  ending 
June  30, 1891,  $619,850.20. 

Operations  during  the  past  fiscal  year. — At  the  completed  reservoirs, — 
The  operation  and  care  and  protection  of  dams  and  recording  hydro- 
logic£d  and  meteorological  data. 

During  the  months  of  May  and  June  the  reservoirs  came  under  a 
condition  of  heavy  flood.  To  meet  the  unusual  requii*ements  extra 
watchmen  and  runners  were  employed  and  daily  communication  was 
kept  up  with  Pokegama  Dam,  while  by  means  of  the  runners  reports 
reached  me  every  second  day  from  the  reservoirs  above.  Pokegama 
Reservoir  soon  filled  to  within  one  foot  of  the  greatest  height  which  it 
can  bear,  when  it  was  discovered  that  the  piers  which  hold  the  log 
boom  would  have  to  be  raised  higher  before  allowing  the  water  to  rise. 
A  discharge  of  1,000  cubic  feet  per  second  was  found  to  be  sufficient  to 
hold  the  water  at  a  stand  while  the  piers  were  being  raised.  Soon  after 
the  head  was  allowed  to  increase  one  of  the  gate  stems  pulled  out,  in- 
dicating a  weakness  in  an  unexpected  quarter.  That  is  to  say,  the  fas- 
tenings of  the  gate  stems,  having  been  designed  for  a  head  of  10  feet, 
could  not  be  relied  upon  after  the  accumulation  of  a  head  of  12.3  feet. 
This  made  it  necessary  to  restrict  the  head  for  the  present  to  12  feet. 
As  soon  as  possible  the  gates  will  be  strengthened  and  some  minor  al- 
terations made  at  the  log  sluice  entrance,  which  will  permit  a  head  of 
13.5  feet. 

At  Sandy  Lake  Reservoir. — ^The  construction  of  the  dam  for  this  res- 
ervoir was  proceeded  with  and  is  now  well  under  way.  It  will  be  com- 
pleted by  November.  The  titles  to  lands  that  will  be  overflowed  by 
the  construction  of  Sandy  Lake  .Dam  were  acquired  by  condemnation 
proceedings.  During  the  month  of  May  a  heavy  flood  came  upon  Sandy 
Lake  and  the  Mississippi  River.  The  water  rose  above  the  crest  of 
the  cofferdam,  but  foreseeing  the  danger,  I  ordered  splash  boards  put 
on,  which  gave  an  additional  height  of  3  feet.  The  cofferdam  has  held 
all  right  under  these  trying  conditions.  It  Avas  expected  that  the  dam 
would  be  completed  during  the  season  of  1891,  but  the  site  was  nearly 
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inaccessible  except  by  way  of  the  river,  and  the  latter  was  so  continu- 
ally crammed  with  log  drives  as  to  make  it  impossible  to  assemble  the 
materials  soon  enough.  Advantage  was  taken  of  the  roads  and  the 
frozen  surfaces  of  lake  and  marsh  during  the  winter  to  assemble  nearly 
all  of  the  remaining  materials  and  supplies  for  comx)leting  the  work  in. 
one  season. 

The  operation  of  the  dam  at  Sandy  Lake  involves  a  peculiar  feature. 
The  dam  has  for  its  object  the  storing  of  water,  the  release  of  the  same 
for  navigation  purposes,  and  the  passing  of  log  drives,  which  the  inter- 
position of  an  obstruction  in  the  navigable  waterway  necessitates. 

A  sketch  showing  the  relative  position  of  the  reservoir,  the  dam,  and 
the  Mississippi  River  is  herewith.*  From  this  it  wiU  appear  that  when 
the  discharge  from  Pokegama  Reservoir  is  sufficient  to  raise  the  level  of 
the  water  in  the  Mississippi  River  just  below  the  dam  higher  than  the 
level  of  the  water  in  the  reservoir,  the  conditions  of  head  and  pres- 
sure on  the  dam  will  be  reversed. 

As  a  matter  of  fact  these  conditions  wiU  frequently  obtain,  and 
this  necessitates  peculiar  constructions  to  meet  them.  The  ordi- 
nary slide  valve  at  the  bottom  w^hich  is  used  for  discharging  water 
will  be  relieved  from  back  pressure  by  using  the  stop  i^lanks  designed 
for  use  in  case  of  repairs.  For  the  log  sluice,  I  have  designed  a  re- 
versible bear-trap  gat«,  which  is  illustrated  in  the  drawings  herewith.! 
It  is  composed  of  two  leaves,  of  uniform  size  and  structure,  connected 
by  suspension  chains,  so  that  they  will  fold  on  the  bottom  tlie  one  upon 
the  other.  Each  leaf  is  competent  to  carry  the  whole  pressure  on  the 
gate.  The  opening  between  them  is  closed  by  a  fender  or  idler,  which 
closes  the  hydraulic  chamber  and  keeps  it  free  from  drift.  In  order 
to  insure  a  rapid  lowering  of  the  leaves,  sufficient  iron  has  been  intro- 
duced to  overcome  the  flotation  of  the  gate,  and  sink  it.  A  i)ortion  of 
this  iron  is  disposed  so  as  to  stiffen  the  gate  and  a  portion  so  as  to  re- 
sist the  abrasion  of  passing  logs.  To  overcome  this  weight  in  raising 
the  leaves,  sufficient  air  under  pressure  is  led  into  a  bag  lying  trans- 
versely beneath  each  leaf.  This  air  it  admitted  through  the  hinge 
rods,  which  are  made  hollow  for  the  purpose.  It  is  operated  as  follows : 
The  gate  being  folded  on  the  floor,  water  is  let  into  the  closed  hydraulic 
chamber  below  it  from  the  upper  level.  The  pressure  of  this  water 
raises  the  gate  and  closes  the  sluice.  If  there  should  not  be  sufficient 
head  to 'start  the  gate,  air  is  forced  into  one  or  both  of  the  air  bags 
sufficient  to  raise  the  crest  of  the  downstream  le«af  to  the  water  surface. 
Thereafter  the  flow  alone,  or,  taken  with  tlie  increased  flotation,  will 
hold  the  gate  closed.  To  open  the  gate,  connection  between  the  upper 
level  and  the  hydraulic  chamber  is  closed,  and  at  the  same  time  that 
between  the  chamber  and  the  lower  level  is  opened  by  one  movement 
of  the  valve,  and  the  gate  folds  upon  the  bottom.  Its  crest  can  be  held 
at  any  intermediate  point  by  a  proper  adjustment  of  the  valve.  This 
for  sluicing  logs,  which  can  thus  pass  freely  over  the  crest  of  the  weir. 
When  the  head  of  water  changes  from  one  side  of  the  dam  to  the 
other,  if  there  is  sufficient  depth  to  allow  the  crest  of  the  hanging  leaf 
to  pass  clear  of  the  other  it  will  do  so  through  the  aid  of  its  air  bag. 
When  both  are  at  same  level,  both  leaves  are  raised  by  means  of  the 
crab,  so  as  to  allow  the  fastenings  of  the  idler  to  be  changed  for  re- 
versal, and  they  are  then  lowered.  As  soon  as  the  change  of  head 
takes  place  the  upstream  leaf  will  fall  to  a  pendent  position.    In  case 

*  Not  submitted.  t  Not  printed. 
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there  should  not  be  sufficient  height  of  water  to  allow  the  l.eaves  to 
pass,  we  have  the  conditions  of  the  old  bear  trap,  and  nothing  need  be 
done.  It  may,  however,  be  advisable  sometimes  to  raise  the  leaves 
artitlcially  and  assist  the  reversal  of  the  gate  thereby. 

Table  shoicing  coat  of  Bubnstence  at  Sandy  Lake  Dam,  June  1,  1891,  to  April  SO,  189£, 

incliMive. 


Articles. 


Apples,  evaporated )>onii(i.«i. 

Auapice,  ground do . 

Apncots do. 

Beef: 

Mess do. 

Fresh '.  .do. 

Cauned • do. 

Bacon do . 

BeanH :  • 

Navy do. 

Lima do. 

String do. 

Baking  powdor do. 

Bnttor do . 

Beets do . 

Crackers do. 

Com: 

Canned do. 

Green cars. 

St-areh pounds. 

Cinnamon,  ground do. 

Cheese do. 

Cloves do . 

Cotl'ee,  Arbuokle's d<» . 

Currents,  dried do . 

Cranl)erries do. 

Cabbage do. 

Citron do . 

Co<lfi»h do. 

Eggs do /.en . 

Extract : 

Li'inon quarts. 

Vanilla pints. 

Flour: pouiidn. 

(vra)inni  do. 

Buckwheat do. 

Fish,  fn'sh do. 

Ginger: 

(r  round do. 

Jamaica ounces. 

Ham pounds . 

Hominy do. 

Hops  .*. do. 

Kerosene  oil gallons. 

I»anl ]>ounds. 

Macaroni do. 

Mat4«hes 1m)xch. 

Mac.korel pounds. 

Meal : 

<  '(»rn do. 

Oat do. 

Milk,  coudenstMi cans . 

Milk quarts. 

MolnHses gallons. 

MuHtsrd: 

Coninuin pounds. 

Frenrh do. 

Nutmegs «lo. 

Onions <lo. 

Potatoes do . 

Prunes do. 

Pork,  mcsH do . 

Peaches,  canned do . 

Peas: 

Caiined do . 

Dried do. 

Pioklos gallons  ■ 


Total 

quantity 

receivea, 

July  1, 

1891,  to 

Mavl, 

18ft2. 


.1 


375 

3 

325 

1,800 

4.829 

308 

308 

1,265 

48 

312 

58i 

l,9(i3 

212 

356 

528 

284 

46 

10 

292 

5 

400 

15 

65 

2,645 

1 

338 

30 

9 
4 

8.850 

275 

50 

196 

7 
34 
1, 308i 
42 

2i 
244j 
739 
28 
600 
300 

260 

175 

122 

1,220 

45 

14 

1 

3 

060 

14,  78.'{ 

350 

3,  000 

621 

468 
75 
48 


Total 
cost. 


$51.50 

.72 

47.51 

67.70 

296. 39 

29.35 

32.85 

40.74 
2.10 

14.78 

24. 78 

375.06 

2.90 

24. 92 

37.45 
2.18 
3.17 
2.65 

33.48 

1.  57 

103.  36 

1.10 

4.6(i 

26. 45 
.30 

24.17 
5.70 

12.  80 

4.30 

212.20 

6.(50 

2.00 

13. 38 

1.81 

3.  15 

135.  91 

1.38 

.85 

26. 80 

57. 39 
3.  54 
5. 20 

33. 75 


4.67 

6.45 

20. 50 

61, (K) 

18.  25 

4.28 
.27 

O   'ir, 

17.00 
131.80 

30.70 
180.00 

39.44 

25.6.3 

1.95 

16.00 


(jaan- 

tity  on 

hand 

April 

30, 1892. 


57 

67 

180 


127 


5 
90 


120 
154 


13 

3 

15 

2i 
81 
10 


12 
6 


i 


750 
25 


50 

2 

2 

50 

25 


k 


75 

75 

4 

288 
50 

.35 
25 
25 


420 
13 

700 
27 

38 

14 

5 


Average 

cost  per 

'I>oimd, 

gallon, 

etc. 


15 

2i! 


$0,138 
.24 
.157 

.038 

.061 

.095 

•     .107 

.032 
.044 
.047 
.422 
.  191 
.013 
.07 

.052 

.077 

.069 

.265 

.114 

.31 

.252 

.073 

.071 

.01 

.30 

.071 

.19 

1.422 
1.075 
.024 
.024 
.04 
.068 

.26 

.093 

.104 

.o:« 

.34 

.109 

.077 

.126 

.  0087 

.Hi 

.018 

.037 

.17 

.05 

.405 

.306 

.27 

.783 

.0176 

.019 

.088 

.06 

.062 

.055 
.026 
.33i 


Value. 


$7.87 

.60 

10. 52 


6.84 

4.06 

"i'ii" 

17.19 

8.40 

8.00 

.00 

.80 

1.71 

.85 

20.41 

.73 


8. 
5. 


6.07 


Total 
quantity 

con- 
sumed. 


.85 
1.14 

2.84 
.  ,'»3 
18.  no 
.60  I 

3.'46"| 

.,52 
.20 
5.20  1 
.82 
.17  , 
17 
77  , 
.50 
2.40 
5. 62 


.63 
4.20  i 


318 

315 

1,620 

4,829 

308 

308 

1,138 

48 

312 

5:ii 

1, 772 
212 
236 

374 

284 

3:J 

7 

277 

2i 

389 

5 

65 

2,  645 

1 

326 

.24 

7 

7,800 
250 
50 
146. 

5 

32 
l,258i 
17 
2 

169^ 
654 
24 
312 
250 

225 

1.50 

97 

1,220 

30 


.76 

Hi 

1 

.39 

^ 

1.06 

000 

3.78 

14, 363 

1.14 

337 

42.00 

2, 300 

1.07 

594 

2.09 

430 

.36 

61 

1.66 

43 

Cost. 


$43.63 

.12 

36.09 

60.86 

^.89 

29.35 

82.85 

36.68 

2.10 

•  14.78 

22.67 

357.87 

2.90 

16.52 

19.45 

2.18 

2.27 

1.85 

31.77 

.72 

82. 95 

.37 

4.65 

26.40 

.30 

23.:r2 

4.56 

0.96 
3.77 
194. 20 
6.00 
2.00 
9.98 

1.29 

2.95 

130. 71 

.56 

.68 

18.63 

51.62 

3.04 

2.80 

28. 13 

4.04 

5.53 

16. 39 

61.00 

12.18 

3.52 

.27 

1.96 

15.  94 

128. 02 

29. 56 

138. 00 

37.77 

23.  54 

1.59 

14.34 
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Articles. 


Pepper: 

Groand pounds. . 

Ked  do. 

RauiiiiB do . . 

Rice do . 

Salt: 

Table do. 

Commcn barrels. . 

SalrratuB pounds. , 

Suge,  ground do. 

Soap: 

Common dtr. 

Castile' do. 

Sugar : 

Granulated do. . 

Yellow'C  ' do. 

Sauce,  Worcestershire qnart<. 

Simp gallons.. 

Tea,  Japsn iwmids. 

Tomatoes,  canned do. 

TumJ)>s do . 

Tapioca do . 

Vinegar  gnllonn . 

Yenst  cakes iwckages . 

Freight 


Totnl 


Total 

quantitv 

receivea, 

July  1, 

1891«  to 

Mayl, 

1892. 


26^ 
2 
125 
276 

245 

2 

24 

3 

453 
13 

3,070 
1,160 

7* 
30 

221 

570 

1,752 

6 

35 

39 


Total 
cost. 


17.08 

.76 

14.42 

19.04 

3.50 

3.85 

1.67 

.00 

29.63 
1.85 

150.31 

53.13 

6.82 

10.50 

60.65 

19.00 

11.68 

.30 

7.24 

1.93 

69.60 


2, 810. 84 


tity  on 
hand 
April 

30,1892. 


&i 


5 
64 

40 

2 
90 


502 
140 


Average 

ooet  per 

pound, 

gallon, 

etc. 


7 

17 

24 

210 


7 
10 


$0.27 
.38 
.115 
.07 

.014 

1.925 

.07 

.30 

.065 
.  142 

.049 

.04^ 

.776 

.36 

.315 

.033 

.061 

.05 

.207 

.049 


Value. 


TotAl 
quantity     ^^ 

somed. 


$1.48 


.57 
4.48 

.  66 

.96 
.14 
.60 

5.85 


24  60 
6.44 


2.45 

5.35 

.80 

1.28 


1 


45 
49 


20| 
2 
120 

211 

205 

1 

365 
13 

2,568 
1,020 

•      23 

204 

552 

1,542 

•     6 

28 

20 


$5.60 

.76 

13.85 

14.,56 

2.M 

2.89 

1.53 

.30 

23.78 
l.K 

i:s.7i 

46.69 
5.83 
8.05 

64. » 

18.20 

10.40 

.30 

5.79 

1.44 

69.60 


271. 95 


I 


2.538.89 


Cost  of  siibsTstence  sapplies  purchased  Jane  1,  1891,  to  May  1,  1892 $2,741.24 

Freighting 69.60 


Total  cost,  including  freighting 2, 810. 84 

Less  value  of  supplies  on  hand  April  30,  1892 271. 95 


Cost  of  supplies  consumed,  June  1, 1891,  to  May  1, 1892 2, 538. 89 


Number  of  rations  consumed,  June  1,  1892,  to  May  1,  1892 9, 315. 00 

Cost  of  each  ration 0. 27^ 

Amount  expended  daring  fiscal  year  ending  June  30, 1892,  including 
outstanding  liabilities,  $04,192.03. 

The  beneficial  effects  resulting  in  previous  years  from  the  operation 
of  the  complete  reservoirs  have  been  maintained. 

The  Board  of  Engineers,  in  their  report  dated  May  24, 1887,  and 
printed  on  pp.  1681-1098,  Annual  lieport  of  the  Chief  of  Engineers,  1887, 
express  this  opinion: 

As  far  down  as  the  mouth  of  the  first  considerable  tributary,  the  St.  Croix,  it  is 
therefore  not  unreasonable  to  suppose  that  navigation  may  be  benefited  nearly  in 
proportion  to  the  efiEoct  upon  the  St.  Paul  gauge,  i.  a.,  from  1  foot  to  18  inches  at  low- 
water  stages. 

My  predecessor,  in  his  annual  reports  for  the  years  1887, 1888,  and 
1889,  has  stated: 

From  such  observations  as  means  admitted  of  in  1885  and  1886,  and  stated  in  my 
reports  of  December  18,  1885,  and  Nt»vember  5,  1886,  botli  of  whicli  are  hero  respoct- 
fully  referred  to,  it  appeared  that  when  the  river  stood  at  2  feet  on  the  U.  S.  Signal 
Service  gauge  at  St.  Paul,  the  eficct  of  every  100  cubic  feet  per  second  of  water  added 
to  the  river  and  steadily  maintained  was  equivalent  to  increasing  the  depth  one- 
tenth  of  a  foot.  As  the  river  rises  the  depth  effect  of  each  100  cubic  feet  of  water 
decreases  somewhat.  It  appears,  however,  from  examinations  in  1885  and  1886,  that 
the  eftect  of  the  liherah'd  water  from  the  four  reservoirs  was  tlic  addition  of  1  foot 
and  upwards  to  the  depth  at  St.  Paul,  during  the  <lry  periods  of  those  years,  the  ad- 
ditional deptli  being  due  to  elevation  of  water  surface  as  well  as  to  additional  scour. 
(See  Appendix  AA,  Annual  Keporr,  1887.) 
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The  benefit  of  the  reservoir  volume  extended  over  some  425  [390]  miles  of  river  below 
Grand  Rapids,  the  rapids  being  388  [353]  miles,  by  river,  above  St.  Paul.  Of  the  425 
[390]  miles  200  [165]  are  navigated  by  steamers. 

The  increase  in  channel  depth  at  St.  Paul  due  to  the  release  of  the  stored-up  water 
undoubtedly  averaged  for  the  86  davs  1  foot  to  1^  feet.  (See  Appendix  Z,  Annual 
Report,  1888.) 

The  increase  in  channel  depth  at  St.  Paul  due  to  the  reservoir  water  undoubtedly 
averaged  1  foot  during  the  low- water  season  of  1888.  (See  Appendix  B  B,  Annual 
Report,  1889.) 

The  effect  of  the  reservoirs  on  the  navigable  depth  of  water  in  the 
channel  of  the  JIdississippi  iliver  above  the  Palls  of  St  Anthony  is  not 
as  conclusively  shown  as  it  could  be.  A  series  of  hydrological  and 
meteorological  observations  on  the  Mississippi  and  the  principal  tribu- 
taries above  St.  Paul,  extending  over  a  period  of  several  years,  would 
furnish  information,  not  only  of  great  practical  value  in  the  operation 
of  the  reservoirs,  but  would  also  be  of  scientific  value  in  connection 
with  the  loss  of  river  water  by  evaporation  and  filtration,  and  in  the 
progression  (and  even  dispersion)  of  a  flood  wave.  A  commencement 
in  this  direction  has  been  made  by  the  provision  for  gaugings  at  or 
near  St.  Paul,  but  the  money  available  for  the  purpose  is  inadequate 
for  thorough  work,  and  is  only  applicable  near  St.  Paul.  It  is  esti- 
mated that  the  sum  of  $15,000  -per  annam  can  be  profitably  expended  in 
hydrological  and  meteorological  investigations  during  a  period  of  4 years. 

The  sum  of  $31,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1894,  as  follows: 

operation  and  maintenance  of  the  five  completed  reservoirs $16, 000 

Hydrological  and  meteorological  investigations 15, 000 

31,000 

For  commerce  benefited  by  the  reservoirs,  reference  must  be  made 
to  the  commercial  statistics  of  the  Mississippi  Kiver. 

For  valuable  assistance  in  work  upon  and  management  of  the  reser- 
voirs, I  am  greatly  indebted  to  Mr.  Archibald  Johnson,  assistant  en- 
gineer, 

Abstravt  of  ajypropj'iations. 

By  act  approved  June  14,  1880 $75, 000 

By  act  approved  March  3,1881 1.50,000 

By  act  passed  August  2,  1882 300,000 

By  act  approved  July  5, 1884 60, 000 

B  V  act  approved  August  5,  1886 37, 500 

By  act  of  August  11, 1888 12,000 

By  act  approved  September  19,  1890 80,000 

By  act  approved  July  13;  1892 60,000 

Total , 774, 500 

Allotment  per  letter  from  Office  Chief  of  Engineers — 

Noveniber9,  1881 $1,572.15 

January  20,  1882 176.00 

January  18,  1888 643.86 

May  11,  1888 8.60 

Expensesof  commissioners  in  attempted  settlement  of  awards  to  Indians.  333. 73 

Allotted  and  expended  by  officer  in  charge  for  meteorological  observa- 
tions, borings,  examinations,  etc.,  at  proposed  dam  sites,  letter  from 

Office  of  Chief  of  Engineers,  May  27,  1881 7,500.00 

Expended  by  officer  in  charge  in  connection  with  the  building  and 
operating  of  five  reservoir  dams  to  June  30, 1892,  inclndiug  outstand- 
ing liabilities 673,807.90 

Total  allotted  and  expended  to  June  30,  18<)2,  including  out- 
standing Uabillties  684,042.23 

Estimated  cost  of  the  sysU-m  (omitting  thut  (»f  laml,  oiv.,  dnniagt-s). ,.   1, 809,  083. 50 
Amounts  ajiprtjpriated 774, 500. 00 

Kemaining  to  be  appropriated 1, 034, 583. 50 
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Money  statement. 

July  1,  1891,  balance  unexpended *$95, 690. 28 

June  30,  1892,  amount  expended  during  fiscal  year 55, 908. 67 

July  1,  1892,  balance  unexpended 39, 781. 61 

Jnly  1,  1892,  outstanding  liabilities 9,323.84 

July  1,  1892,  balance  available 30,467.77 

Amount  appropriate*!  by  act  approved  July  13, 1892 60, 000. 00 

Amount  available  for  iiBcal  year  ending  June  30,  18?)3 90, 457.  77 


'  Amount  (estimated)  required  for  completion  of  existing  project 1, 034, 683. 50 

Amountthat  can  be  profitably  expended  in  fiscal  vear  ending  Jnne 

I      30,  1891 ! 31,000.00 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
L     harbor  acts  of  1866  and  1867. 


A  CONDENSED  HISTORY  OF  THE  RESERVOIRS,  PROPOSED  AND  BUILT,  AT  THE  HEAD 
WATERS  OF  THE  MISSISSIPPI  RIVER  AND  TRIBUTARIES,  WITH  A  BRIEF  R^SUM^  OF 
THE  RESULTS  UP  TO  THE  CLOSE   OF  THE  SEASON   OF  1887. 

Though  the  project  does  not  appear  to  have  been  presented  as  a  new  one,  the  first 
recorded  reference  as  to  the  possibility  or  desirability  x)f  the  formation  of  a  series  of 
reservoirs  at  the  head  waters  of  the  Slississippi  River  is  found  in  the  report  of  Gen. 
Warren  to  the  Chief  of  Engineers,  TJ.  S.  A.,  dated  August  21, 1868,  in  which  he  in- 
troduces the  matter  as  one  that  had  been  discussed  and  ur^ed,  and  in  which  he  rec- 
ommends an  appropriation  of  $10,000  for  a  survey  of  the  Mississippi  River  above  the 
Falls  of  8t.  Anthony,  and  an  examination  of  the  lake  system  at  the  nead  waters  of  the 
river,  with  the  view  of  settling  the  question  as  to  the  possibility  of  flood  water  be- 
ing retained  at  that  point  for  the  benefit  of  navigation  on  the  lower  river  at  low 
stages. 

It  appears  that  at  the  time  of  Gen.  Warren's  first  survey  of  the  Mississippi  River 
in  1866,  the  Minneapolis  Water  Power  Company  were  trying  to  protect  the  Falls  of 
8t.  Anthony  by  the  construction  of  an  apron,  but  the  high  water  of  18^  nearly  de- 
stroyed the  work,  and  a  large  section  of  the  limestone  ledge  was  subsequently  car- 
ried away. 

The  work  was  repaired  in  1869,  but  high  water  a^ain  this  time,  aided  by  the  tun- 
nel built  for  the  extension  of  the  water-power  facilities,  seriously  injured  the  works 
and  threat^^ned  the  entire  destruction  of  the  falls,  and  it  became  necessary  to  do 
something,  if  possible,  to  rednce  the  flood  discharges,  both  on  account  of  the  direct 
damage  inflicted  by  the  floods  and  the  prevention  of  the  continuance  of  the  protect- 
ive works  to  completion. 

In  this  emergency  the  question  of  the  retention  of  the  water  in  reservoirs  was  nat- 
urally urged,  and  Gen.  Warren  being  still  in  charge  of  the  survey  of  the  Mississippi 
Kiver  an  appeal  was  made  to  him  for  aid  in  preserving  the  falls. 

Gen.  Warren  favored  an  examination  of  the  lakes,  as  previously  mentioned,  and 
as,  in  this  ca«e,  the  retention  of  water  would  serve  the  purpose  of  both  parties,  he 
expressed  his  willingness  to  give  all  the  aid  he  could.  There  was,  however,  no 
money  available  to  make  the  preliminary  examination  that  was  necessary  before  the 
matter  could  be  presented  to  Congress  in  the  proper  shape. 

At  this  point  in  the  proceedings  the  Wat<^r  Power  Company  volunteered  to  furnish 
the  necessary  funds,  and  the  services  of  a  Mr.  Cook,  a  Minneapolis  engineer,  were  se- 
cured for  the  work. 

Mr.  Cook's  examination  was  made  late  in  the  fall  of  1869,  was  simply  of  the  na- 
ture of  a  reconnoissance  and  was  all  that  could  be  expected  under  the  circumstances. 
He  reported  that  one  dam  at  Pokegama  Falls  with  a  rise  of  16  feet  would  flood  Leach 
Lake  and  Lake  Winnibigoshish  2  feet  each,  and  that  the  river  between  the  lakes  and 
Pokegama  Falls  would  be  raised,  on  an  average,  4  feet,  forming  a  flooded. area  of  523 
square  miles,  capable  of  retaining  about  39,(X)0,000,000  cubic  feet  of  water. 

Mr.  Cook  also  examined  Pine  Kiver  and  the  lakes  in  that  vicinity,  and  Mille  Lacs, 
a  very  large  sheet  of  water  in  Mille  Lacs  Countv;  in  the  former  he  reported  that 
5,000,(XX),000  cubic  feet  of  water  could  be  retained,  in  the  latter,  about  10,000,000,000 
in  all,  Pokegama,  Mille  Lacs,  and  Pine  River,  about  59,000,000,000  cubic  feet,  suf- 

*  In  annual  report,  1891,  amount  unexpended  July  1, 1891,  was  stated  as  $80,027.11. 
In  February,  1892,  the  amount  of  $15,663.17  was  transferred  back  to  the  appropria- 
tion from  amounts  set  aside  in  1882  for  payments  of  awards  to  Indians. 
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ficient  to  famish  6,000  cable  feet  per  second  for  104  days,  enough,  he  estimated,  to 
add  2  feet  to  the  ordinary  low-water  stage  of  the  river  below  St.  Anthonys  Falls. 

The  estimated  cost  of  the  three  dams  was $114,340 

Pokegama  Dam,  16-foot  rise,  bailt  of  s^one 52, 540 

Pine  Kiver  Dam,  16-foot  rise,  bailt  of  timber 31,808 

MiUeLacs,  built  of  timber 30,000 

It  may  be  mentioned  here  that  a  16-foot  dam  at  Pokegama  would  not  have  accom- 
plished what  was  claimed,  as  it  was  determined  by  the  survey  of  1874  that  Leech 
Lake  was  26.9  feet  and  Winibigoshish  24.1  feetnbove  the  water  surface  at  Poke- 
gama, and  from  a  later  survey  it  was  estimated  that  a  24- foot  dam,  with  the  neces- 
sary dikes,  although  it  would  not  back  the  water  up  into  either  lake  to  an  appre- 
ciable extent,  wonla  cost  about  $690,000,  and  a  30-foot  dam,  capable  of  raising  Leech 
Lake  3.1  feet,  and  Winibigoshish  6  feet,  would  cost  somewhere  in  the  vicinity  of 
$1,161,798,  leaving  out  entirely  the  cost  of  damages  to  overflowed  lands. 

The  reservoirs  formed  by  this  latter  dam,  it  is  estimated,  would  have  been  capable 
of  retaining  71,000,000,000  cubic  feet  of  water,  probably  a  very  large  underestimate.* 
As  the  general  level  of  the  country  in  the  vicinity  of  Pokegama  is  considerably  le4§ 
than  30  feet,  there  is  no  knowing  where  the  water  would  have  gone. 

Bv  the  way,  it  is  not  intended  that  this  should  be  understeod  as  a  criticism  on  Mr. 
Cook's  report.  The  Ibct  is  that  at  one  time  the  construction  of  a  dam  at  Pokegama  to 
retain  all  the  water  was  very  strongly  urged  and  these  were  the  reasons  why  it  was 
noi;  done. 

The  facts,  as  set  forth  by  Mr.  Cook,  were  so  favorable  that  Gen.  Warren,  in  his  re- 
port of  1869,  after  expatiating  on  the  possible  benefits  to  be  derived  from  the  reten- 
tion of  so  large  a  quantity  of  water,  both  to  the  work  at  the  Falls  and  te  low- water 
na\igation,  recommended  that  an  appropriation  be  made  for  a  thorough  survey. 
Five  years  later,  in  1874,  the  General  Government  having  in  the  mean  time  under- 
taken the  preservation  of  the  Falls  for  the  benefit  of  navigation  on  the  river  above 
them,  an  appropriation  was  made  and  a  survey  ordered. 

Col.  F.  W.  Farquhar  was  in  charge  of  the  work  of  this  district  at  that  time,  and 
the  survey  was  made  under  his  direction.  The  area  examined  was  very  extensive, 
teking  in  the  main  portion  of  the  watershed  of  the  Mississippi  River  from  Aitkin  to 
Cass  Lake,  Pine  River,  Gull  River,  and  Mille  Lacs. 

The  work  at  the  three  latter  cou^inted  mainly  in  examinations  te  determine  if 
suitable  dam  sites  were  obtainable,  as  the  existing  Government  surveys  supplied 
sufficient  data  to  determine  the  extent  of  the  watersheds  and  the  area  of  the  lakes 
suitable  for  reservoirs. 

On  the  Mississippi  River  the  area  that  required  actual  surveys  was  very  large, 
including  Leech  Lake,  Cass  Lake,  Lake  winibigoshish,  Mud  Lake,  Pokegama 
Lake,  and  some  300  miles  of  river.  Some  portions  ha<l  been  covered  by  the  Govern- 
ment surveys,  but  there  were  large  areas  in  which  even  this  aid  to  the  work  was 
lacking. 

The  examination  was  commenced  early  in  July  and  completed  about  the  1st  of 
November,  short  four  months.  During  that  time  the  areas  of  the  lakes  and  rivers 
and  probable  flowage  lines  were  determined,  suitable  sites  for  dams  selected  and 
examined,  and  lines  of  levels  were  run  connecting  the  entire  system,  giving  the  ele- 
vation of  the  lakes  and  the  slopes  of  the  rivers.  Numerous  gaugings  were  also  made 
te  determine,  as  far  as  possible,  the  probable  discharge  of  the  streams.  The  force 
employed  consisted  of  7  engineers  and  about  50  men,  divided  inte  three  parties. 

The  result  of  this  survey  was  a  favorable  report  from  Col.  Farquhar,  in  which  he 
steted  that  seven  suitable  sites  for  reservoir  dams  had  been  found,  capable  of  retain- 
ing about  95,500,000,000  cubic  feet  of  water,  a  result  somewhat  different  in  detail 
firom  the  first  report,  though  with  the  exception  of  the  estimated  cost  still  more 
favorable. 

The  seven  proposed  reservoirs  were,  in  detail,  as  follows: 


Location. 


Leeoh  Lake 

Lake  Winibigoshish 

Mad  Lake 

Vermilion  River 

Pokenma  Falla 

Gnll  Kiver 

Pine  River 

MiUeLaca 


Total 


Height 

of  pi-o- 

IKwed 

dam. 


Feet. 


4 
14 

6 
10 

7 
12 
24 
i3 


Length 
of  dam. 


Feet. 
4,000 
1,000 

eoo 

860 
400 
442 
592 
000 


Area  of 

water- 

ished. 


Sq.  milea. 
1,001 
1,892 
161 
432 
179 
272 
551 
444 


I 


Probable 
capacity 
(in  bill- 
ions.) 


361 
3 

It 


95i 


Estimated 
cost. 


$177, 56« 
59.970 
31,73» 
56,245 
75,334 
25,786 
32,886 
29,537 


488,551 
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With  the  Rorvey  of  1874,  mnd  the  snb«6qaent  report,  opemUons  were  raspended, 
and  nothiug  further  was  done  nntil  1878. 

It  may  be  mentioned  here  that  four  of  the  propoaed  daoM  will  probably  neTor  be 
bnilt.  Those  at  Mud  Lake  and  Vermilion  Kiver,  it  was  aftenrards  deteimined, 
could  be  dispensed  with  by  raising  the  dam  at  Pokegama  Falla,  and  holding  the 
water  at  that  point. 

The  proposed  dam  at  Gull  River  will  probably  be  abandoned  oa  aeeoont  of  the  ex- 
cessive damages  asked  for  overflowed  lands.  At  Mille  Laos  the  area  of  the  water- 
shed is  so  small,  in  proportion*  to  the  area  of  the  lake,  that  the  conclusion  was 
reached  that  a  head  sufficient  to  produce  a  good  dischaige  could  not  be  obtained. 

In  July,  1878,, Col.  Farquhar  was  succeeded  by  M^J.  Charles  J.  Allen,  and  about 
the  same  time  an  appropriation  was  made  for  continuing  the  surveys. 

In  addition  to  the  completion  of  the  work  on  the'  upper  Mississippi  Rir^r,  the 
watershed  of  a  cousiderable  portion  of  Wisconsin  was  that  year  incladed  in  the 
examination,  embracing  all  of  the  important  streams  discharging  hito  the  Missis- 
sippi River  above  Lake  Pepin,  the  St.  Croix,  Chippewa^  and  Wisconsin  riven  and 
their  numerous  tributaries. 

The  work  on  the  upper  Mississippi  River  in  1878  consisted  mainlT  in  the  snrveT 
of  the  proposed  dam  sites,  going  more  into  detail  than  was  possible  in  1874,  with 
borings  at  the  proposed  sites,  ^augings  to  determine  high  and  )ow  water  dischargee, 
and  obHervations  on  local  precipitation  and  evaporation. 

In  Wisconsin  the  work  was  of  about  the  same  character  as  that  on  the  Mlssiaaippi 
in  1874,  the  examination  of  localities  favorable  for  the  retention  of  water  and  sites 
for  dams,  etc. 

The  examination  in  Wisconsin  was  continued  to  completion  in  1879,  with  the  re- 
sult of  the  selection  of  thirty-four  favorable  sites  for  reservoirs  and  dams. 

Compared  with  the  proposed  reservoirs  on  the  Mississippi  River,  those  proposed 
on  the  Wisconsin  River  were  comparatively  small,  there  being  only  two  that  oonld 
retain  7,000,000,000  cubic  feet  of  water;  the  remainder  ranging  from  400,000,000 
cubic  feot  upward.  The  tot-al  capacity  was,  however,  abont  79,000,000,000  cubic 
feet,  enly  about  15,000,000,000  less  than  the  quantity  claimed  for  the  Mississippi 
River  system. 

The  proposed  reservoirs  in  Wisconsin  were  distributed  as  follows: 

On  the  St.  Croix  and  tributaries,  fourteen,  capable  of  retaining  34,000,000,000 
cubic  feet,  with  a  watershed  of  5,012  square  miles.  The  total  supply  from  the 
watershed  was  estimated  at  98,000,000,000  cu'bio  feet.  There  would,  therefore,  haTe 
been  a  surplus  on  the  St.  Croix  of  about  65,000,000,000  cubic  feet. 

The  34,000,000,000,  that  could  have  been  retained,  wonld  have  furnished 4,415  onbic 
feet  of  water  per  second  for  ninety  days. 

Th^  cost  of  the  fourteen  dams  was  estimated  at  $385,720. 

The  rainfall  of  the  St.  Croix  basin  averaged  about  25  inches,  of  which  0.7  of  a  foot 
was  estimated  as  available. 

On  the  Chippewa  River  and  tributaries  twelve  dam  sites  were  located,  capable  of 
retaining  about  25,250,000,000  cubic  feet,  sufficient  to  furnish  8,246  cubic  reet  per 
second  for  ninety  days.  The  watershed  contained  5,513  square  miles  with  the  aver- 
age rainfall  at  30  inches,  of  which  one-third  was  estimated  as  available.  The  total 
supply  from  the  Chippewa  Basin  would  have  be<;n  about  127,333,333,333^  cubic  fe^t. 
leaving  a  surplus  over  the  capacity  of  the  proposed  reservoirs  of  about  102,000,000,000 
cubic  feet.    Kstimated  cost  of  the  dams  on  the  Chippewa  and  tributaries,  $325,530. 

On  the  Wisconsin  Kiver  eight  favorable  dam  sites  were  located,  capable  of  retain- 
ing 19,500,000,000  cubic  feet  of  water,  sufficient  to  furnish  2,488  cubic  feet  per  second 
for  ninety  days. 

From  the  watershed  of  1,410  square  miles  the  total  supply  from  one-third  of  a  30- 
inch  rainfall  was  estimated  at  about  32,000,000,000  cubic  feet,  sufficient  to  fill  the 
proposed  reservoirs  and  leave  a  surplus  of  12,000,000,000  cubic  feet.  The  cost  of  the 
eiplit  damn  on  the  WiHconsin  River  was  estimated  at  $170,978. 

I'he  combined  results  of  the  construction  of  the  thirty-four  dams  in  Wisconsin 
would  have  been  the  retention,  during  average  years,  of  about  79,000,000,000  cubic 
feet  of  water,  sufficient  to  furniHh  10,149  cubic  feet  per  second  for  ninety  days,  at  an 
estimated  cost  of  $^2,208. 

These  dams,  if  bnilt,  would  probably  have  been  constructed  of  wood  and  earth, 
something  after  the  plan  of  Winnibigoshish,  as  described  further  on. 

The  lengths  of  the  proposed  dams  varied  from  75  feet  to  2,500  feet,  the  heights  from 
6  feet  to  41  feet.  In  some  cases,  in  addition  to  the  dams  proper,  extensive  dikes 
would  have  been  re<iuirod  to  hold  the  water. 

Some  further  examinations  were  made  in  1880-'81,  including  final  surveys  of  the 

?>ropo8ed  Gull  Lake  and  Pine  River  reservoirs,  a  resurvey  of  the  Pokegama  country 
or  a  24-foot  and  30-foot  dam,  previously  mentioned,  and  in  Wisconsin  exsAiinations 
were  made  at  a  number  of  points,  including  Rock  River,  the  Horicon  Marshes,  etc. 
The  examinations  of  1874  and  1878,  in  Minnesota,  and  1878  and  1879,  in  Wiscoiisin,'had, 
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liowe  ver,  pretty  well  covered  the  ground,  and  no  other  reservoir  sites  were  fonnd  that 
were  worth  considering. 

In  addition  to  the  operations  so  far  outlined,  as  the  investigations  were  continued, 
meteorological  and  hydrological  data  were  required,  so  that  reasonahly  fair  estimates 
mi^ht  be  made  as  to  the  capacity  of  the  reservoirs  required  to  hold  the  surplus  water, 
or,  in  other  words,  bow  much  surplus  water  there  would  probably  be  to  hold. 

By  the  term  ''surplus  water"  was  meant  the  excess  over  and  above  the  mean  low, 
water  discharge,  for  in  no  case  was  it  considered  expedient  to  calculate  on  retaining 
any  more  than  the  excess  or  flood  discharge. 

Fortunately  it  had  been  the  custom  at  military  posts  in  this  section  of  the  country 
to  measure  and  record  the  rainfall,  and  all  this  information,  which  was  easily  ob- 
tained, was  very  valuable  in  arriving  at  the  average  precipitation. 

At  Fort  Snelling  the  record  had  been  kept  from  1837  to  1877;  at  Fort  Ripley,  from 
1850  to  1876;  at  Fort  Ridgely,  from  1855  to  1864:  at  Fort  I?embina,  from  1872  to  1877; 
at  Fort  Abercrombie,  from  1861  to  1872;  at  Fort  Winnebago,  from  18d7  to  1843;  and  at 
Fort  Howard,  from  1S36  to  1851.  Records  had  also  been  kept  at  St.  Paul  from  1872 
to  1878  and  at  Duluth  from  1873  to  1877. 

All  of  these  points  were  quite  favorably  located  for  the  section  of  Country  under 
examination,  so  that,  to  start  with,  a  very  fair  idea  of  the  average  precipitation  was 
obtainable.  No  attention,  however,  worth  meutioning  had  been  paid  to  evapora- 
tion or  loss  by  absorption  into  the  soil,  and  the  proportion  of  the  rainfall  that 
reached  the  streams  was  at  that  time  in  this  section  of  the  country  an  unknown 
quantity. 

Naturally,  during  the  surveys  the  quantity  of  water  moving  was  nfoasnred  as 
often  as  possible,  but  the  periods  were  short  and  a  few  gaugings  did  not  go  far  to- 
ward determinin  jf  the  ran^e  of  the  streams. 

Commencing  with  1878,  instruments  were  furnished  survey  parties  for  measuring 
rainfall  and  evaporation,  and  regular  stations  were  established  as  near  the  proposed 
reservoirs  as  possiMe,  for  the  same  purpose — at  Red  Lake,  Leech  Lake,  White 
Earth,  Wausau,  Crow  Wing,  and  Taylors  Falls. 

At  Crow  Wing,  on  the  Mississippi  River^  and  at  Taylors  Falls,  on  the  St.  Croix, 
regular  gauging  stations  for  the  purpose  of  taking  daily  measurements  were  estab- 
lished. At  Crow  Wing  separate  gaugings  were  made  of  the  Mississippi  and  Crow 
Wing  rivers ;  at  Taylors  Falls,  of  the  St.  Croix  only.  These  measurements  were  con- 
tinued for  just  one  year — October,  1881,  to  November,  1882. 

The  basin  of  the  Mississippi  River  above  Crow  Wing  contained  7,283  square  miles. 
The  measurements  showed  that  151,644,239,424  cubic  feet  of  water  passed  Crow  Wing 
during  the  year,  an  average  discharge  of  4,791  cubic  feet  per  second. 

The  minimum  discharge  was  1,905  cubic  feet  per  second,  on  February  25,  1882 ;  the 
maximum  10,837  cubic  feet  per  second,  on  May  23,  1882. 

The  average  rainfall  at  the  four  stations  nearest  to  the  basin,  Moorhead,  Leech 
Lake,  Dulut\  and  Crow  Wing,  was  32.65  inches.  The  measured  discharge  as  given 
showed  tha't  about  9  inches  of  the  rainfall  (a  little  less  than  one-third  of  the  total 
precipitation)  reached  the  river  that  year.  Incidentally  it  should  be  mentioned 
that  i881  and  1882  were  years  of  unusually  large  precipitation.  There  were  floods 
on  the  lower  river  both  years. 

The  basin  of  the  Upper  Mississippi  River  is  generally  sandy,  with  large  marsh  and 
lake  areas.  Clay,  when  found,  is  at  considerable  depths,  and  there  is  but  little 
rock  in  place. 

The  slope  of  the  Upper  Mississippi  River  averages  about  0.49  of  a  foot  per  mile. 

The  Crow  Wing  basin  contained  about  3,576  square  miles.  The  observed  raiu&ll 
at  three  stations,  Moorhead,  Leech  Lake,  and  Crow  Wing,  averaged  30.85  inches.' 

The  measured  discharge  for  the  year  was  101,641,592,448  cubic  feet,  an  average 
of  3,200  cubic  feet  per  second.  Maximum  discharge,  10,160  cubic  feet  per  second, 
May  13 ;  minimum  discharge,  891  cubic  feet  per  second,  February  23, 1882. 

The  discharge  in  this  case  showed  that  a  little  over  12  inches,  about  40  per  cent  of' 
the  rainfall,  reached  the  river. 

The  basin  of  the  Crow  Wing  has  more  clay  and  less  sand  than  that  of  the  Missis- 
sippi River  and  the  lake  and  marsh  areas  are  less  extensive.  The  slope  of  the  Crow 
Wing  averages  1.25  feet  per  mile. 

Hie  basin  of  the  St.  Croix  River  contains  5,950  square  miles.  The  measured 
rainfall  at  two  statious,  Duluth  and  Taylors  Falls,  averaged  32.58  iuclies.  The  meas- 
ured discharge  during  the  year  was  224,918,931,168  cubic  feet,  showing  that  nearly 
60  per  ctfnt  reached  the  river. 

The  maximum  discharge  was  35,775  cubic  feet  per  second,  May  13,  1882;  the  mini- 
mum 2.523  cubic  feet  per  second,  January  25,  1882;  the  average  for  the  year,  7,100 
cubic  feet  per  second. 

In  the  basin  of  the  St.  Croix  there  are  large  areas  of  rock  in  place  on  the  upper 
tributaries,  and  there  are  also  extensive  marsh  areas.  Lower  down  there  are  lar^e 
tracts  of  sandy  soil  of  considerable  depths  in  some  places;  in  others  alluvial  soil 
with  clay  subsoil. 
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The  ttlope  of  the  St.  Croix  Riyer  averagos  aboat3.33  fe«t  per  mile. 

The  general  characteristics  of  the  several  bafiins  under  examination  hftve  been 
mentioned  on  account' of  the  ronsiderable  difference  in  the  observed  reanlts. 

Prior  to  these  inyestigations  it  had  been  assumed  that  one-third  or  more,  likely 
one-fonrth,  of  the  rain  rail  could  be  estimated  as  available.  In  this  case  the  facto 
proved  to  be  more  favorable  than  the  priginal  estimates.  . 

The  results  obtained  are  not,  however^  in  any  way  remarkable.  Similar  observa- 
tions in  other  localities,  mostly  in  the  eastern  States,  go  to  show  that  all  the  way 
from  25  to  75  per  cent  of  the  rainfall  reaches  the  streams. 

Long-ooutinued  observations  also  prove  that  there  are  considerable  variations  in 
the  same  localities,  under  different  conditions.  As  a  rnle<  the  smaller  the  precipita- 
tion the  smaller  the  percentage  that  reaches  the  streams.  On  the  other  hand,  the 
greater  the  slope  of  a  river  the  greater  the  percentage  of  the  precipitation  that 
reaches  it. 

As  to  the  loss  from  evaporation  in  open  reservoirs,  the  results  of  the  investigation 
in  that  direction  proved  that  in  this  section  of  the  country  there  was  an  average  loss 
of  about  one-tentn  of  an  inch  per  day  during  the  six  warmer  months,  and  very  con- 
siderably les&  during  the  remaining  six  months,  the  total  loss  being  probably  a  little 
less  than  the  average  rainfall  on  the  area  exposed — about  27  inches. 

As  the  exposed  areas  of  the  reservoirs  and  the  discharging  river  are,  in  everj'-  case, 
very  small  in  proportion  to  the  areas  of  the  watersheds,  this  loss  was  considered  to 
cut  a  very  small  hgure  in  the  calcnlatlons.  It  was  simply  assumed  that  the  rainfall 
and  evaporation  on  the  exposed  water  surfaces  were  equal. 

June  l^y  1880,  an  appropriation  of  $75,000  was  made  for  the  construction  of  an  ''ex- 
perimentad  dam''  at  Lake  Winnibigoshish.  It  was,  however,  over  a  year  later,  in 
December,  1881,  before  the  work  was  actually  commenced.  ' 

In  the  meantime,  among  other  preparatory  arrangements,  a  plan  was  prepared 
which  was  submitted  to  a  Board  of  Engineers  appointed  by  the  Chief  of  Engineers 
for  that  purpose.  • 

The  phm  as  adopted,  and  after  which  the  dam  was  finally  built,  was  substantially 
as  follows : 

The  body  of  the  dam  consists  of  an  earth  embankment  10  feet  wide  oii  top,  ^  feet 
high  above  low  water,  with  a  slope  of  2  feet  to  1  foot  in  both  back  and  face.  The 
slopes  and  top  are  covered  with  a  layer  of  clay  2  feet  thick,  protected  on  the  fkce  and 
top  by  a  layer  of  stone  18  inches  thick.  On  the  back  the  layer  of  clay  is  covered 
with  a  heavy  sod.  protected  as  far  up  as  it  is  liable  to  be  affected  by  backwater,  by 
a  layer  of  stone  &6  on  the  face. 

A  center  core  of  puddled  clay,  5  feet  thick  at  the  bottom,  extends  the  full  length 
of  the  embankment  and  there  is  a  timber  diaphragm  running  through  the  center  of 
the  puddle  wall. 

Before  the  embankment  was  built  the  area  to  be  occupied  was  inclosed  by  sheet- 
piling,  and  the  surface  material,  mostly  muck,  was  removed  to  a  depth  of  about  6 
feet.  On  completion  of  the  work  these  rows  of  sheet-piling  were  left  in  place  as  an 
additional  protection  to  the  bank.  The  portion  of  the  dam  occupied  by  the  sluices 
is  composed  of  crib  work,  filled  with  stone,  supported  at  each  end  by  crib  abutments 
also  filled  with  stone. 

There  are  twenty  discharge  sluices  5  feet  square  and  one  6-foot  log  sluice.  The 
log  sluice  extends  to  the  top  of  the  dam,  and  is  provided  with  an  adjustable  bottom, 
that  can  be  raised  or  lowered  to  suit  the  stage  of  water  in  the  reservoir. 

Below  the  sluices,  between  the  downstream  extensions  of  the  abutments,  there  is 
an  apron  120  feet  long;  a  wall  of  crib  work  across  the  lower  end  forms  the  whole 
into  a  big  swash  basin,  for  the  purpose  of  breaking  up  the  destructive  force  of  the 
water  below  the  dam. 

The  timber  portion  of  the  dam  is  supported  on  piles.  There  are  five  rows  of  sheet 
piling  under  this  part  of  the  work,  three  under  the  main  wall  and  abutments,  and 
two  at  the  extremities  of  the  aprons.  There  is  a  short  apron  extending  to  the  end 
of  the  abutments  above  the  sluices. 

The  sluices  are  operated  by  timber  gates  working  in  grooves,  controlled  by  hoisting 
machines  on  top  of  the  wall  over  each  gate. 

The  work  on  this  dam  was  commenced  in  the  latter  part  of  December,  though  a 
party  was  started  out  a  month  earlier  for  the  purpose  of  repairing  the  existing  roads 
and  bridges  and  swamping  new  roads. 

The  work  during  the  winter  consisted  in  getting  supplies  of  all  kinds,  including 
subsistence,  tools,  machinery,  etc.,  to  the  works.  Nearly  a  year's  supply  was  neces- 
sary, as  the  roads  were  impracticable  except  during  the  winter,  building  quarters 
and  getting  out  logs  for  the  lumber  reauired  in  the  dam.  One  million  five  hundred 
and  ninety-one  thousand  feet,  B.  M.,  or  logs,  and  1,500  piles  were  cut  and  banked  dur- 
ing the  winter.  ^ 

The  logs  were  towed  to  dam  site  as  soon  as  the  lake  opened,  and  were  sawed  into 
lumber  by  the  sawmill  that  had  been  erected  for  the  purpose.    A  steamboat,  buOt 
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above  PokegAina  Falls  the  preceding  year,  was  purchased  and  used  in  connection 
with  the  lumbering  operations.  The  first  pile  was  driven  April  23,  1882.  The  dam 
was  completed  in  August,  1884. 

Leech  liake  Dam  was  commenced  in  September,  1882.  The  preliminary  operations 
were  much  the  same  as  at  Winnibigoshish,  quarters  were  built,  logs  cut  and  banked^ 
piles  cut  and  hauled  to  the  work,  etc. 

This  dam  is  3,600  feet  long,  2,600  feet  of  embankment,  and  1,000  feet  of  timber  dam 
on  pile  foundation.  The  timber  portion  of  the  dam  is  simply  a  row  of  open  sluices. 
The  walls  are  of  12-inch  by  12-inch  timbers.  The  sluices  are  6  feet  wide  and  12  feet 
long,  open  at  the  top,  excepting  the  stringers  that  tie  the  walls  together  and  the  foot- 
way for  the  dam  tenders. 

The  discharge  is  controlled  by  stop  plank  working  in  grooves.  The  timber  portion 
of  the  dam  is  supported  by  three  rows  of  piles.  Leakage  under  the  dam  is  prevented 
by  two  rows  of  sneet  piling. 

The  embankment  is  formed  of  sand  and  gravel  covered  with  sod  and  faced  with 
stone. 

In  the  center  of  the  embankment  there  are  two  rows  of  sheet  piling  about  7  feet 
apart,  supported  by  capped  piles.  The  space  between  the  rows  of  sheet  piling  is 
filled  with  selected  material  found  in  the  locality,  a  mixture  of  clay  and  sand. 

The  bank  is  9  feet  wide  on  top,  slope  on  the  face  of  the  dam  2  to  1 ;  on  the  back 
li  to  1.  Top  of  bank  4  feet  above  fiowage  line.  This  dam  will  raise  the  lake  6  feet 
above  the  low-water  stage. 

Pokegama  Dam  was  commenced  in  June,  1883.  It  is  built  on  the  same  general 
plan  as  that  of  the  timber  portion  of  the  Winnibigosliish  Dam,  timber  cribs  filled 
with,  stone,  with  the  exception  that,  there  being  rock  in  place  at  Pokegama,  the 
cribs  were  built  on  and  secured  to  the  rock,  concrete  being  used  to  fill  up  the  irreg- 
ularities and  bed  the  bottom  timbers.  Length  of  dam  380  feet,  width  26  feet. 
There  are  thirty  discharge  sluices  5  feet  by  4  feet,  and  an  8-foot  log  sluice. 

The  log  sluice  is  operated  by  a  Parker-Tain ter  gate,  the  discharge  sluices  by  ordi- 
nary timber  gates  working  in  vertical  grooves,  controlled  by  gearing  at  the  top  of 
the  .dam. 

Pokegama  Dam  was  completed  in  October,  1884. 

Pine  mver  Dcm* — The  construction  of  Pine  River  Dam  was  commenced  in  Febru- 
ary, 1884.  The  length  of  the  dam  is  1,500  feet;  235  feet  of  timber  cribs  filled  with 
stone,  and  1,265  feet  of  embankment. 

The  bank  has  a  diaphragm  of  timber  in  the  center  of  a  puddle  wall,  similar  to  that 
at  Winnibigoshish.  The  crib  work  is  supported  by  piles.  There  are  six  rows  of 
sheet  piling.  The  space  between  two  of  the  rows  of  sheet  piling  is  filled  with  pud- 
dled clay  capped  with  concrete.  The  spaces  under  the  floor  and  between  the  cap 
timbers  are  filled  with  mortar  cement,  injected. 

In  addition  to  the  dam  proper,  a  dike  167  feet  long  and  13  feet  high  was  built  at 
a  low  ^int  in  the  ridge  surrounding  one  of  the  main  lakes  in  the  reservoir.  The 
water  is  raised  17  feet  by  this  dam.  There  are  13  discharge  sluices  4  feet  by  4  feet 
and  one  10-foot  log  sluice.    The  latter  is  so  arranged  with  stop  plank,  working  in 

frooves,  that  the  logway  can  be  adapted  to  any  stage  of  water  in  the  reservoir.    The 
am  was  completed  November,  1886,  at  a  total  cost  of  $90,388.92.    The  completion  of 
the  Pine  River  Dam  brought  the  construction  operations  to  a  close. 

One  more  dam  is  contemplated  on  the  Mississippi  River  at  Sandy  Lake,  and  it  is 
proposed  to  raise  Pokegama  Dam  2  feet.  The  proposed  change  at  Pokegama  will  so 
much  increase  the  capacity  of  that  reservoir  as  to  do  away  with  the  necessity  for  the 
proposed  dams  at  Mud  Lake  and  Vermilion. 

From  the  latest  revision  of  the  estimates,  the  four  dams  now  in  operation  are  capa- 
ble of  retaining  about  77,000,000,000  cubic  feet  of  water. 

Leech  Lake  Reservoir 22,000,000,000 

Lake  Winnibigoshish  Reservoir 45,000,000,000 

Pokegama  Reservoir 3,000,000,000 

Pine  River  Reservoir 7,000,000,000 

Total 77,000,000,000 

sufficient  to  furnish  about  10,000  cubic  feet  per  second  for  ninety  days. 

With  the  proposed  dam  at  Sandy  Lake  and  the  change  at  Pokegama  the  capacity 
of  the  holding  grounds  will  be  increased  to  about  83,000,000,000  cubic  feet,  sufficient 
to  furnish  10,7&  cubic  feet  per  second  for  ninety  days. 

Of  course  it  would  probably  be  out  of  the  question,  under  any  circumstances,  to 
discharge  10,000  cubic  feet  or  more  per  second  from  the  reservoir  dams ;  the  quantity 
mentioned  is  merely  intended  to  give  an  idea  of  the  value  of  83,000,000,000  cubic  feet 
of  water  as  expressed  in  a  supply  for  a  given  period  of  time. 

The  conditions  thus  far  have  not  been  favorable  for  the  retention  of  very  large 
qumtitiM  of  wAter.    Eighteen  hundred  and  eighty-two  waa  the  last  high-water 
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year;  18X3,  188^1,  1885,  and  1886  were  unnsnally  dry,  and  in  1887,  though  there 
about  tho  uveni^e  raiutnll,  the  entire  country  had  become  so  thoroughly  dried  out 
that  the  proportion  of  rainfall  that  reached  the  lakes  and  rivers  was  very  much  less 
than  the  usual  supply.  The  two  main  reservoirs — ^Leeeh  Lake  and  Lake  Winni- 
bigoshish — were  first  closed  for  the  retention  of  water  in  the  spring  of  1884.  They 
have,  consequently,  had  the  full  bcneht  of  the  drought.  From  other  causes,  in  ad- 
dition to  the  drought,  the  retention  of  large  quantities  of  water  has  to  an  ertent 
been  interfered  with. 

In  the  original  calculations  on  the  amount  of  water  available  for  storage  porposes. 
as  previously  mentioue<l,  the  mean  discharge  of  the  streams  affected  was  allowea 
for,  and  it  was  believed  that  such  quantity  would  be  sufficient  to  meet  all  reqaire- 
ments  except  at  such  times  as  it  would  be  necessary  to  permit  the  flow  of  water  for 
the  benefit  of  navigation.  Since  the  construction  of  the  dams  that  has  not,  how- 
ever, been  the  case,  or,  at  any  rate,  has  not  been  considered  so  by  those  interested 
in  various  enterprises  on  the  lakes  and  rivers  in  the  reservoir  country,  and  demandB 
have  been  made  from  every  side  for  more  water.  One  of  the  main  causes  of  loss  has 
been,  so  far,  the  water  required  to  sluice  logs  at  times  when  additional  water  was 
not  required  for  the  purposes  of  navigation. 

Another  has  been  tne  construction  of  a  large  number  of  small  dams  on  the  minor 
tributaries  by  the  lumbermen.  None  of  these  dams  retain  any  very  large  qnantity 
of  water,  but  in  the  aggregate  the  amount  is  sufficient  to  materially  affect  tne  main 
river,  and  the  consequence  is  that  more  water  from  the  reservoirs  is  required  to  keep 
up  the  mean  discharge.  Demands  have  also  been  made  by  the  millers  at  Minneapolis 
and  by  the  steamboat  men  on  the  upper  river  for  more  water  for  their  interests.  As 
a  rule  they  did  not  get  it,  but  the  result  has  been,  more  wat«r  has  been  furnished 
than  was  originally  expected  would  be  necessary,  rather  than  involve  the  Goyeni- 
ment  in  endless  claims  for  damages. 

The  attention  of  the  General  Government  has  been  called  to  this  feature  of  the 
case,  and  legislation  has  been  asked  for,  which  may  define  the  rights  of  all  parties, 
and  in  all  probability  the  entire  arrangement  will  soon  be  controlled  by  special 
laws. 

In  Wisconsin  the  lumbermen  were  at  first  very  enthusiastic  on  the  question  of 
Government  reservoirs ;  but  of  late  years  they  have,  however,  obtained  control  of 
most  of  the  important  streams,  and  it  is  believed  that,  recognizing  the  fact  that 
their  interests  can  not  help  being  more  or  less  antagonized  by  the  retention  of  water 
for  the  benefit  of  navigation,  they  are  now  to  a  great  extent  opposed  to  their  con- 
struction. In  all  probability  this  opposition  is  the  cause  of  the  work  not  having 
been  started  in  that  State. 

In  spite,  however,  of  the  somewhat  unfavorable  conditions  under  which  the  com- 
pleted reservoirs  have  so  far  been  operated,  the  results  have  been  very  encouraging, 
and  foreshadow  what  can  probably  be  done  under  reasonably  favorable  circifm- 
stances.  As  previously  mentioned,  tHe  two  main  reservoirs — Leech  Lake  and  Lake 
Winnibigoshish — were  first  closed  for  the  retention  of  water  in  the  spring  of  1884, 
the  first  on  the  14th  of  March,  the  latter  on  the  3d.  Leech  Lake  Dam  was  kept 
closed,  or  rather  partially  closed,  until  about  the  middle  of  July.  During  that 
period  the  lake  was  raised  about  1.4  feet,  indicating  an  accumulation  of  about 
6,000,000,000  cubic  feet  of  water.  Commencing  on  the  19th  of  July,  a  steady  flow  of 
water  was  permitted  until  the  13th  of  October.  The  discharge  in  July  was  600 
cubic  feet  per  second.  From  the  1st  of  August  until  the  13th  of  October  the  aver- 
age discharge  was  about  500  cubic  feet  per  second.  The  ordinary  low-water  dis- 
charge of  Leech  Lake  is  less  than  300  cubic  feet  per  second. 

Lake  Winuibigoshish  Reservoir  was  kept  closed  until  June  15.  The  lake  was 
raised  2.3  feet;  an  accumulation  of  about  6,000,000,000  cubic  feet  of  water.  From 
the  15th  of  June  until  the  20th  of  October  a  steady  discharge  was  permitted.  In 
June  and  July  the  discharge  avc-aged  1,000  cubic  feet  per  second;  m  August,  700 
cubic  feet  per  second;  iu  September,  670  cubic  feet;  in  October,  until  the  dam  was 
closed,  450  cubic  feet  per  second.  The  low- water  discharge  at  Lake  Winnibigosh- 
ish is  about  450  cubic  feet  per  second. 

Brielly  summarized,  the  operation  of  the  dams  in  1884,  a  very  dry  year,  resulted 
in  the  accumulation  of  about  12,000,000,000  cubic  feet  of  water  during  an  average 
period  of  115  days.  Leech  Lake  127,  Winuibigoshish  104,  and  after  the  dams  were 
opened  the  furnishing  of  a  supply  for  at  least  one-half  the  period  of  discharge  of 
about  double  the  usual  supply  for  the  time  of  year.  The  first  year's  accumulation 
was  not  expected  to  amount  to  much.  A  considerable  Quantity  of  water  was  re- 
leas(Hl  from  the  reservoirs  for  various  purposes  before  tne  regular  discharge  was 
commenced,  and  as  Pokegama  Dam  was  still  unfinished,  no  attempt  was  made  to 
accumulate  or  to  diHcharge  any  very  large  quantity  of  water  that  year. 

During  the  following  winter  all  of  the  dams  were  partially  closed,  only  sufficient 
water  being  allowed  to  pass  to  keep  up  the  usual  winter  discharge  at  Pokegama — 
between  400  and  500  cubic  feet  per  second.     When  navigation  opened  in  the  spring 
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of  1885  the  discharge  from  Pokegama  was  increased  to  about  1,000  cubic  feet  per 
second,  sufficient  for  the  purposes  of  navigation  on  the  upper  river,  no  water  at  that 
time  being  required  on  the  river  at-  and  below  St.  Paul ;  and  as  most  of  this  1,000 
cubic  feet  per  second  came  ft'om  Pokegama  Reservoir,  a  considerable  quantity  of 
water  was  allowed  to  aooumnlate  in  the  upper  reservoirs. 

The  river  at  and  below  St.  Paul  in  the  early  summer  of  1885  was  at  a  very  low 
sta^e,  and  it  was  concluded  to  make  an  experimental  discharge  from  the  reservoirs. 
This  was  expected  to  begin  early  in  July,  but  fh>m  various  causes — amon^  others  the 
probable  damage  to  certain  hay  lands  below  Pokegama,  which  seemed  likely  to  de- 
velop claims  for  damages — the  discharge  was  not  commenced  at  Pokegama  until  the 
15th  of  August. 

The  dams  at  Winnibigoshish  and  Leech  Lake  were,  however,  opened  about  the  Ist 
of  August  to  permit  the  accumulation. of  a  considerable  quantity  of  water  in  the 
Pokegama  Reservoir  prior  to  the  proposed  discharge.  Up  to  that  time,  the  1st  of 
August,  the  rise  in  Leech  Lake  Reservoir  had  been  about  3  feet,  indicating  an  accu- 
mulation of  about  15,000,000,000  cubic  feet  of  water;  and  in  Winnibigoshish  about 
7  feet,  an  accumulation  of  about  20,000,000,000  cubic  feet.  The  discharge  in  August 
from  Leech  Lake  averaged  1,200  cubic  feet  per  second ;  in  September,  i.OW  cubic  feet : 
in  October,  450  cubic  feet.  From  Winnibigoshlah,  in  August,  the  discharge  averaged 
2,000  cubic  feet  per  second;  in  September,  1,800  cubic  feet;  in  October,  1,000  cubic 
feet.  The  sreatest  quantity  of  water  passed  at  one  time  was  al)put  3,200  cubic  feet 
per  second  from  the  winnibigoshish  Reservoir  in  August. 

At  Pokegama,  the  distributing  reservoir,  up  to  the  15th  of  August,  the  discharge 
had  been  kept  up  to  about  1,000  cubic  feet  per  second.  On  that  date  the  water  from 
the  upper  dams  commenced  to  arrive  in  large  quantities,  and  the  diseharge  was  rap- 
idly increased.  During  the  remaining  fifteen  days  of  August  the  average  was  about 
2.700  cubic  feet  per  second;  in  September  the  average  was  about  3,000  cubic  feet ;  in 
October,  2,800  cubic  feet;  and  during  the  first  fifteen  days  of  November,  1,700  cubic 
feet,  per  second. 

The  grAtest  discharge  was  3,200  cubic  feet  per  second  for  several  days  during  the 
latter  part  of  September.  Afber  the  15th  of  November  the  discharge  was  reduced  to 
Mie  usual  winter  supply  for  the  lower  river. 

In  1886  the  accumulation  of  water  in  Leech  Lake  was  about  15,000,000,000,  as  indi- 
cated by  a  rise  of  2.8  feet  up  to  the  1st  of  July.  The  discharge,  in  August,  was  about 
1,000  cubic  feet  per  second;  in  September,  750  cubic  feet;  and  in  October,  up  to  the 
15th,  about  700  cubic  feet  per  second. 

Large  quantities  of  water  had,  however,  been  drawn  from  the  lake  in  June  and 
July  prior  to  the  regular  discharge  that  was  commenced  in  August  for  the  purpose 
of  keeping  up  a  navigable  stage  on  the  upper  river,  which  was  that  year  at  a  very 
low  stage. 

In  Winnibigoshish  the  accumulation  was  about  22,000,000,000  cubic  feet,  as  indi- 
cated by  a  rise  of  7i  feet  in  the  lake.  During  June  the  discharge  was  about  1,100 
cubic  feet  per  second  j  in  July  and  August,  about  2,000  cubic  leet;  in  September, 
1,600  cubic  feet,  and  m  October,  about  800  cubic  feet,  per  second.  By  tne  1st  of 
November  the  head  in  the  lake  had  been  reduced  about  6  feet. 

At  Pokegama,  the  discharge,  in  June,  averaged  about  1,800  cubic  feet  per  seoond ; 
in  July,  l,wX)  cubic  feet:  in  August,  2,200  cubic  feet;  in  September,  2,400  cubic  feet; 
in  October,  1,900  cubic  feet,  and  in  November,  1,200  cubic  feet  per  second. 

The  Pine  River  dam  having  been  completed  and  closed  in  the  spring  of  1886,  a  dis- 
charge from  that  reservoir  was  added  to  the  discharge  from  the  upper  reservoirs.  Up 
to  the  1st  of  June  there  was  a  rise  in  the  reservoir  of  6i  feet.  During  the  month  of 
May,  there  was  a  discharge  of  600  cubic  feet  per  second;  in  June,  500  cubic  feet;  in 
July,  400  cubic  feet;  in  August,  250  cubic  feet;  in  September.  150  cubic  feet  per 
second.    The  low- water  discharge  of  Pine  River  is  about  150  cuoic  feet  per  second. 

In  1887  upto  the  1st  of  August,  there  was  an  accumulation  in  Leech  LaKe  of  about 
10,000,000,000  cubic  fset.  This  water  was  let  out  as  follows :  In  August,  550  cubio 
feet  per  second;  in  September,  475  cubic  feet;  in  October,  425  cubic  feet  per  seoond. 

At  Winnibigoshish  the  accumul  Ation  was  about  the  same — 10,000,000,000  cubio  feet. 
The  discharge,  in  August,  was  1,500  cubic  feet  per  second ;  in  September,  1,000  cubic 
feet;  in  October,  800  cubic  feet  per  second. 

The  comparatively  small  accumulation  and  discharge  from  Leech  Lake  and  Win- 
nibigoshish was  caused  by  the  heavy  drafts  that  had  been  made  on  the  reservoirs 
during  the  months  preceding  those  above  mentioned,  mainly  to  keep  the  upper  river 
up  to  a  navigable  stage  and  to  an  extent  for  the  movement  and  sluicing  of  logs. 

At  Pokegama,  the  discharge  from  May  1  to  August  1  averaged  about  1,100  cubio 
feet  per  second.  In  August,  1,875  cubic  feet;  in  September,  1,800  cubic  feet,  and  in 
October,  L500  cubic  feet  per  second. 

At  Pine  River  Reservoir  there  was  an  accumulation  of  about  2,500,000,000  cubic  feet, 
as  indicated  by  a  rise  of  7  feet.    During  the  last  ten  days  of  June  a  discharge  was 
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permitted  of  600  cubic  feet  per  second;  iu  July,  53(lcubic  feet;  in  August,  558  cubic 
feet ;  in  September,  363  cubic  feet^  and  in  October,  204  cubic  feet  per  second. 

The  foregoing  brings  the  operation  of  the  re^rvoirs  up  to  date.  I  have  gone  some- 
what  into  the  details  of  the  operations  at  each  reservoir,  to  show  when  and  wbere 
the  water  was  accumulated  and  how  it  was  disposed  of.  In  considering^the  resolts 
it  will  only  be  necessary  to  refer  to  the  discharges  from  Pokegama  and  Pine  Riv^er. 

Now,  as  to  what  has,  so  far,  been  accomplished  by  the  reservoirs. 

In  1885,  the  first  year  in  which  any  considerable  discharge  was  made,  the  dis- 
charge from  Pokegama  during  the  last  15  days  of  August  was  2,700  cubic  feet  x>er 
second ;  in  September,  »30  days,  3,000  cubic  feet  per  second ;  in  October,  31  dajB, 
2,800  cubic  feet  per  second;  and  in  November,  30  days,  1,700  cubic  feet  p^  second, 
'i'he  mean  low- water  discharge  of  the  Mississippi  River  at  Pokegama,  is  about  850 
cubic  feet  per  seconil,  as  determined  by  long-continued  observations  at  that  point. 
This  quantity  was  all  that  could  reasonably  nave  been  expected,  under  the  existing 
circumstances  of  rainfall,  etc.,  during  the  mouths  of  August.  September,  October, 
and  November,  It  is  reasonable  to  suppose,  therefore,  that  tne  reservoirs  added  to 
the  low- water  discharge  of  the  river  auring  the  last  15  di^s  of  August  1,850  cubic 
feet  per  second ;  in  September,  2, 150  cubic  feet  per  second ;  in  October  1,950  cubic 
feet  per  second;  in  November,  850  cubic  feet  i>er  second;  an  average  of  nearly  2,000 
cubic  feet  per  second  for  the  first  76  days,  or  an  average  of  1,775  cubic  feet  per 
second  for  the  entire  107  davs. 

The  mean  low- water  discharge  at  St.  Paul  is  estimated  at  about  5^000  cubic  feet 
per  second.  Consequently  the  quantity  of  water  supplied  was  eqmal  to  40  per  cent  of 
the  low- water  discharge  at  St.  Paul  for  the  first  76  aays. 

In  1886  the  discharge  was  commenced  in  May  with  600  cubic  feet  per  second  from 
Pine  River  and  about  1,000  cubic  feet  per  second  from  Pokegama^  in  June,  the  joint 
discharge  was  2,300  cubic  feet  per  second;  in  Jaly^  2,00?  cubic  feet;  in  August, 
2,450  cubic  feet;  in  September,  2,550  cubic  feet;  in  October  1,900  cubic  feet,  and  in 
November,  1,200  cubic  feet  per  second  from  Pokegama  only. 

Figuring  on  the  basis  that  the  low- water  discharge  was  all  that  could  have  been 
expected  but  for  the  reservoirs,  and  this  was  even  more  true,  if  possible,  in  1886  than 
in  1885,  for  that  year  the  precipitation  was  probably  less  than  any  year  since  1864, 
the  phenomenally  low- water  year,  the  addition  to  the  supply  for  the  lower  jriver  was 
as  follows :  In  May,  450  cubic  feet  per  second  from  Pine  River  and  150  cubic  feet 
per  second  from  Pokegama ;  in  June,  1,300  cubic  feet  per  second  from  the  two  reser- 
voirs; in  July,  1,000  cubic  feet  per  second  from  the  two  reservoirs;  in  August,  1,450 
cubic  feet  per  second  from  the  two  reservoirs;  in  September,  1,550  cubic  feet  per 
second  from  Pokegama  only ;  in  October,  950  cubic  feet  per  second  from  Pokegama 
only ;  in  November,  350  cubic  feet  per  second  from  Pokegama  onlv ;  an  average  sup- 

Sly  over  and  above  the  mean  low-water  discharge  from  the  1st  of  June  to  the  1st  of 
ovember,  a  period  of  153  days,  of  1,255  cubic  feet  per  second,  just  about  one-quar- 
ter the  low- water  discharge  at  St.  Paul. 

In  1887  operations  were  commenced  by  discharging  1,100  cubic  feet  per  second 
from  the  Pokegama  Reservoir  in  May.  In  June  the  discharge  from  Pokegama  was 
1,100  cubic  feet  per  second  and  for  the  last  ten  days  of  the  month  600  cubic  feet  per 
second  from  Pine  River  Dam.  In  July  the  discharge  from  both  reservoirs  was  1,630 
cubic  feet  per  second;  in  August,  2,433;  in  September,  2,163;  and  in  October,  1,700 
cubic  feet  per  second. 

Figuring  on  the  same  basis  as  in  1885  and  1886,  the  extra  supply  in  July  was  630 
cubic  feet  per  second:  in  August,  1,433  cubic  feet;  in  September,  1,163  cubic  feet, 
and  in  October,  700  cubic  feet  per  second.  The  average  extra  supply  from  the  1st  of 
July  to  the  1st  of  November,  123  days,  was  about  1,000  cubic  feet  per  second,  one- 
fifth  of  the  mean  low-water  discharge  at  St.  Paul. 

The  decrease  in  the  supply  from  40  per  cent  of  the  low-water  discharge  at  St.  Paul 
in  1885  to  20  per  cent  of  the  same  in  1887  was  in  part  caused  by  the  longer  period  of 
discharge,  but  mainly  by  the  continued  drought,  as  the  quantity  of  Water  stored  in 
the  reservoirs  during  the  usual  hif^h-water  period  steadily  decreased.  The  effect  of 
the  flow  of  water  from  the  reservoirs  during  the  several  discharges  was  noted  on 
gauges  established  at  various  points  on  the  river  below. 

At  the  time  of  the  discharge  in  1885  all  of  the  tributary  streams  between  this  city 
and  Pokegama  Falls  were  known  by  actual  measurements  and  observations  to  be 
steadily  falling,  and  the  river  at  St.  Paul  was  also  falling  at  the  rate  of  a  tenth  of  a 
foot  per  day.  The  fall  at  St.  Paul  continued  for  eight  days  after  the  discharge  at 
Pokegama  was  commenced,  showing  that  that  was  about  tne  time  required  for  the 
water  to  pass  over  the  391  miles  between  this  city  and  the  main  distributing  dam. 
The  gauge  records  give  the  best  idea. of  the  progress  and  effect  of  the  discnarge. 
From  the  observed  effect  at  St.  Paul  and  the  series  of  observations  made  at  the  time 
it  is  believed  that  the  discharge  of  that  year  added  at  least  1^  feet  t6  the  stage  of 
water  at  St.  Paul.  During  the  time  of  discharge  there  were  no  rains  that  could 
have  produced  any  material  effect  ou^he  riven 
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« 

The  conolusion  of  a  board  of  eugineerd  appointed  by  the  Chief  of  Engineers  wua. 
that  the  extra  2,000  cubic  feet  per  second  supplied  to  the  river  at  Pokegama  in  1885 
caused  an  increased  depth  at  St.  Paul  of  0.^  of  a  foot;  at  Hastings,  27  miles  below, 
0.87  of  a  foot,  and  the  uffeot  of  the  discharge  practically  ended  at  Winona,  125  miles 
below  St.  Paul,  with  a  rise  of  0.06  of  a  foot. 

This  report,  it  is  believed,  was  a  very  conservative  one  and  did  not  give  the  reser- 
voir question  the  benetits  of  anv  doubts  whatever.    As  for  loss  from  any  cause,  such 
as  evaporation  or  infiltration,  the  oonclnsion  of  the  board  was  that  such  loss  could  ' 
not  exceed  5  per  cent  of  the  amount  ftimished  at  Pokegama. 

As  a  result  of  a  series  of  observations  during  low  stages,  it  has  been  proved  that  an 
increase  of  100  cubic  feet  per  second  will  cause  a  rise  of  0.1  foot  at  St.  Paul. 

It  is  unfortunate  for  the  reservoir  question  that  so  little  of  the  river  above  St.  Paul 
is  navi^able^  for  on  that  portion,  naturally,  the  greatest  effect  of  the  water  from  the 
reservoirs  has  been  exhibited.  At  Grand  Rapids,  in  1885,  during  the  discharge  there 
was  a  rise  of  5.2  feet,  and  at  Aitkin,  165  miles  below,  a  rise  of  3  feet  and  a  propor- 
tional rise  to  the  Falls  of  St.  Anthony.  This  effect,  as  may  be  noticed  on  the  ganse 
sheet,  was  continued  during  the  entire  discharge.  Of  this  portion  of  the  river,  only 
165  milM  is  at  present  operated  on  by  steamboats,  and  consequently  the  resulting 
benefits  have  not  been  appreciated  to  the  full  extent. 

The  results  firom  the  reservoirs  may  not  seem  very  large,  but  when  it  is  considered 
that  what  has  been  done  has  been  accomplished  by  the  construction  of  only  four 
reservoir  dams,  and  that  storage  operntious  have  so  far  been  carried  on  throuffh  four 
years  of  unusually  low  water,  the  results  are  enconraginffy  if  not  phenomenal. 

The  greatest  accumulation  at  any  one  time  was  about  35,000,000,000  cubic  feet  in 
1885 ;  with  that  accumulation  the  two  main  reservoirs  were  j ust  about  half  flill.  With 
the  reservoirs  full  (and  there  is  no  reason  to  suppose  but  that  they  can  be  easily 
filled  when  the  rainfall  gets  back  to  its  normal  condition),  there  is  every  reason  to 
believe  that  everything  that  has  been  claimed  for  the  system,  as  far  as  boilt,  will  be 
realized.  • 

Respectfully  submitted. 

R.  Davenport, 
A89i8tant  U.  S,  Engineer^ 

Maj,  W.  A.  Jones, 

Corp8  of  Engineenf  U,  S,  A, 


IMPROVEMENT  OF  CHIPPEWA  RIVER,  INCLUDING  YELLOW  BANKS,  WIS- 
CONSIN. 

The  plan  for  improvement  of  the  Chippewa  Biver  consists  in  revet- 
ment of  caving  bends  and  constniction  of  dams  and  jetties  from  Eau 
Claire  to  the  confluence  of  the  stream  with  the  Mississippi  Biver,  a  dis- 
tance of  57  miles,  to  conflne  the  low- water  volume  to  a  channel  of  nearly 
uniform  width  and  depth.  The  general  plan  for  improvement  was 
adopted  in  1877,  and  the  work  has  been  carried  on  in  accordance  with 
it,  varying,  however,  more  or  less,  as  to  location  and  extent  of  dams, 
jetties,  etc. 

The  object  of  protection  of  the  Yellow  Banks  is  to  prevent  erosion  of 
the  high  sand  bluffs  or  banks  bordering  the  Chippewa  Biver  at  a  num- 
ber of  points  below  Eau  Claire,  and  to  thereby  relieve  the  channels  of 
that  river  and  of  the  Mississippi  below  the  junction  of  the  two  streams 
from  the  masses  of  sand  contributed  by  those  banks.  The  plan  for  pro- 
tection consists  in  a  revetment  of  piling  and  fascines,  the  latter  to  be 
crowned  with  rock. 

The  examination  of  the  river  upon  which  the  plan  and  estimate  were 
based  was  made  in  1874.  The  report,  dated  January  30, 1875,  of  this 
examination,  is  printed  in  Part  I,  Appendix  to  the  Annual  Beport  of 
the  Chief  of  Eugineei*B,  pages  375-380.    In  that  report  the  estimate  of 
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the  cost  of  improvement,  including  protecting  the  Yellow  Banks,  was 
$139,892.50. 

The  first  appropriation  for  improving  the  Chippewa  Biver  was  made 
m  1876,  and  the  first  for  protection  of  the  Yellow  Banks  was  made  in 

1882.  These  were  regarded  as  separate  and  distinct  works  until  the 
.act  of  Congress  of  August  11, 1888,  appropriated  for  the  improvement 

of  the  Chippewa  Biver,  including  Yellow  Banks  in  said  river,  Wiscon- 
sin, continuing  improvement,  $10,000. 

The  estimated  cost,  including  all  expenditures  since  1876,  for  channel 
miprovement  of  the  river,  as  revised  by  my- predecessor  in  1888  (see 
pages  1543,1544,  Annual  Beport  for  1888),  was  placed  at  $176,487.72. 
The  cost  of  protecting  the  Yellow  Banks,  as  revised  by  the  same  ofiicer 
in  1883  (see  page  1443,  Annual  Beport  for  1883),  was  estimated  at 
$96,000,  making  the  total  cost  for  channel  improvement'  and  the  pro- 
tection of  the  Yellow  Banks  $272,487.72. 

Before  the  improvement  commenced  the  depth  on  the  bars  at  low 
water  seldom  exceeded  18  inches  and  the  crossing  at  the  mouth  of  the 
river  was  extremely  difiicult  at  that  stage,  owing  to  the  volume  of  the 
river  joining  the  Mississippi  through  a  number  of  channels  of  insuffi- 
cient depth.  Frequently  the  depth  of  water  on  the  bar  at  the  mouth 
of  the  river  was  but  10  or  12  Inches. 

The  work  of  improvement  to  June  30, 1891,  has  provided  a  permanent 
channel,  3  feet  in  depth,  over  the  bar  at  the  mouth  of  the  river  and  ma- 
terially increased  the  depth  over  the  Durand,  Plum  Island,  Battle 
Island,  Wacouta  Island,  and  Flowerpot  Island  bars,  besides  straight- 
ening a  difficult  piece  of  river  at  the  Madison  Street  Bridge  in  Eau 
Claire,  and  the  stoppage  of  a  dangerous  cut-off  at  Dead  Lake.  Where 
the  improvements  have  been  completed  the  channels  are  3  feet 'or 
more  in  depth.  The  channel  improvements  have  effected  a  reduction 
of  10  cents  per  thousand  in  the  cost  of  running  rafted  lumber  firom  Eau 
Claire  to  the  mouth  of  the  river. 

No  work  of  consequence  has  been  done  at  the  Yellow  Banks  since 

1883.  At  that  time  revetments  of  the  banks  had  been  accomplished  as 
follows: 

At  Waubeek  Bank,  2,989  feet  long,  protection  completed. 

At  Bumseys  Bank,  4,500  feet  long,  piles  all  driven  and  1,850  linear 
feet  of  protection  completed. 

At  Mary  Dean  Bank,  6,900  feet  long,  piles  have  been  driven  for  625 
linear  feet  and  139  feet  of  the  protection  completed. 

Total  expended  from  commencement  of  operation  in  1877  to  June  30, 
1891,  including  outstanding  liabilities,  $157,407.66. 

Operations  during  the  past  fiscal  year. — Operations  were  commenced 
last  fall  and  continued  until  March,  1892.  A  pile  boom  at  Dead  Lake 
Cut-off  was  built  to  protect  the  dam  at  that  place  from  the  wearing 
action  of  loose  logs. 

Plum  Island  Flats  dam  No.  2  (1,000  feet)  was  built  and  three  founda- 
tion courses  of  brush  and  stone  of  the  main  portion  (500  feet)  of  Phim 
Island  Flats  dam  No.  3  were  laid.  Soon  after  the  ice  went  out  in  the 
spring  high  water  occurred,  and  the  river  has  since  remained  at  a  high 
stage,  so  that  the  effect  of  last  winter's  work  on  the  low- water  channel 
could  not  be  demonstrated;  but  it  is  believed  that  the  result  will  be 
beneficial  to  navigation  interests. 

During  the  year  two  bridges  spanning  the  river  have  received  official 
attention.  The  first,  the  Bed  Cedar  Crossing  of  the  Chicago,  Mil- 
waukee and  St.  Paul  Bailway,  is  being  rebuilt,  and  the  company  de- 
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sired  to  make  certain  alterations,  which,  after  an  examination  and  report 
by  me,  were  approved  by  the  Secretary  of  War. 

The  second  was  the  highway  bridge  at  Diirand,  Wis.,  against  which 
complaints  had  been  ms^e  at  various  times.  Under  the  provision  of 
the  act  of  Congress  approved  September  19, 1890^  a  public  hearing  was 
given  in  the  matter,  and  the  Secretary  of  War  ordered  a  boom  to  be 
constructed  by  December  15, 1892,  to  facilitate  the  passa^  of  rafts. 

The  following  statement  shows  the  cost  of  work  dunng  the  past 
year: 

General  eoq^enset. 

Care  of  propcarty,  tepain  to  boats,  moTing  camp,  etc.,  sitrTey  at  Plum  Is- 
land, saperintendenoe,  and  St.  Panl  office  expenses $3, 520. 60 

Sheer  boom  at  Dead  Lake  cut-off 675.11 

Plum  Island  Flats  Dam  No.  2: 

Clearing  bar  of  loose  logs  and  catting  ice  aronnd  dam $35. 93 

858  cords  brush  in  place,  at  $1.97 1,696.92 

220.1  cords  stone  in  place,  at  $6.04 1,329.42 

585.5  cubic  yards  sand;  at  20i  cents 173.95 

l,0001inearfeet  of  damcomplete,  at$3.24 3,236.22 

Plum  Island  Flats  Dam  No.  3: 

Pain^ 384.95 

Clearing  bar  of  loose  logs  and  cutting  ice  around  dam 50. 14 

220.69  cords  brush  in  place,  at  $1.94 427.37 

691  cords  stone  in  place,  at  $5.05 381.13 

486.11  cubic  yards  sand,  at  61i  cents 261.42 

500  feet  of  foundation,  at  $3.01 1,505.01 

Materials  on  hand:  85  cords  brush,  at$1.72iV 146.55 

Bridges : 

Examination,  etc.,  of  Red  Cedar  Bridge 14.08 

Examination,  etc.,  of  Durand  Bridge 69.55 

83.63 

Total  expenses  for  the  year 8,167.12 

Mr.  A.  O.  Powell,  assistant  engineer  on  this  improvement,  has  ex- 
hibited  faithfulness  and  zeal  in  carrying  out  the  work  intrusted  to  him. 

Expenses  during  the  fiscal  year  ending  June  30, 1892,  including  out- 
standing liabilities,  $8,167.12. 

The  sum  of  $60,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1894. 

This  work  is  in  the  coUection  district  of  Milwaukee,  Wis.  The  duties  on  imports 
coUected  during  the  year  ending  Decemher  31, 1891,  amounted  to  $365,922.16. 

Ahetract  of  appropriations. 

By  act  approved — 

August  U,  1876 :.  $10,000 

Junes,  1878 10,000 

March  3,  1879 8,000 

June  14,  1880 10,000 

March  3, 1881 10,008 

By  act  passed  August  2,  1882 65,000 

By  act  approved  July  5,  1884 15,000 

By  act  approved  August  5, 1886 18,750 

By  act  August  11, 1888 10,000 

By  act  approved  September  19,  1890 10,000 

By  act  approved  July  13, 1892 6,000 

Total 171,750 
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Money  statement 

July  1. 1891,  balance  unexpended 19,435.87 

June  80,  1892,  amount  expended  during  fiscal  year 7,721.89 

July  1, 1892,  balance  unexpended v 1, 713. 98 

July  1, 1892,  outstanding  liabiUties 538.76 

July  1,1892,  balance  avaUable * 1,175.22 

Amount  appropriated  by  act  approved  July  13, 1892 5,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893. ..« 6,175.22 

r  Amount  (estimated)  required  for  completion  of  existing  project 100, 737. 72 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  00, 000. 00 
^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
i     harbor  acts  of  1866  and  1867. 
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C<nnparaHtfe  $iatemeni  of  lumber ,  laths,  shingles,  pickets,  and  logs  for  nine  years* 


Y««r. 

Lnmber. 

Lttfchs. 

SUnglw. 

Pickets. 

Total  ton- 
nage, exola* 
sive  of  1*086 
log». 

Beef  Slough 
logs. 

1891 

Feet,B.M. 

162,040,386 

166,477.966 

158,938.294 

161.309.512 

186,826,521 

207,205,672 

374,138,443 

286,344,591 

269,094,203 

875,000,000 

Number. 
107,841.850 
46,234,673 
50,487,855 
60,544,370 
64.725,580 
77. 729, 630 
95,992,900 
88,905,520 
82,643,500 
66,000,000 

Number. 

48,700,210 

78,499,500 
112, 053, 075 

86,348,900 
130,516,200 
158,645,750 
196,880,220 
160,133,000 
129,754,000 
150,000,000 

Number. 
1,258,850 
1,222,989 

'2,244,786 
1,500,320 
3,023,235 
1,934,340 

75,000,000 
1,840,278 
1,497,948 
2.200,000 

Tont. 
314,085 
342,350 
329,156 
326,971 

Feet^B.M. 
281.113. 430 

1890 

606.992.790 

1889 

400. 518. 720 

1888 

542,437,000 
404.302.660 

1887 

1886 

465.000.000 

1885 

600,600,000 
584. 674. 176 

1884 

1883 

450.000.000 

1882 

350,000,000 

Compatative  statement  of  freight  and  passengers  for  nine  years. 


Year. 


1891 
1890 
1889 
1888 
1887 
1886 


Steam- 
boats. 


*1 

*1 

•1 

1 

1 

1 


Froiffht 
carrfed. 


Pounds. 


Fassen- 
gors. 


600,000 


1,400 
4,700 


Year. 


1885 
1884 
1883 
1882 
1881 


Steam- 
boats. 


1 
2 
3 
3 
8 


Freight 
carried. 


Pounds. 
690,000 
1,500,000 
3, 184, 000 
2, 640, 000 
3,932,000 


Fassen- 

gers. 


4,728 

5,600 

4,000 

10.490 

16,989 


One  hundred  and  eight  tons  burden  and  2  feet  draft. 


But  one  steamboat  plied  regularly  on  the  river  during  the  season  of  1891.  This 
boat,  the  Phil.  Sheckel  (108  tons  burden  and  2  feet  draft),  ran  from  the  mouth  to 
Dunuville,  about  halfway  between  the  mouth  and  £au  Claire,  to  assist  the  Knapp, 
Stout  &  Co.  rafts  in  floating  down  the  river.  Her  passengers  and  freight  were  con- 
fined entirely  to  the  company's  rafting  business. 
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Z  4. 

IBiPBOVEMENT  OF  ST.  CBOEC  BIVER,  WISCONSIN  AND  MINNESOTA. 

The  original  project  for  the  improvement  of  this  river,  adopted  in 
1878,  was  based  upon  the  results  of  a  survey  made  in  1874,  when  the 
St.  Uroix  was  at  a  high  stage  of  water  and  but  comparatively  few  bars, 
etc.,  to  be  seen,  and  contemplated  the  removal  of  snags,  bowlders,  wrecks, 
leaning  trees,  and  sand  bars  between  Taylor  Falls  and  Prescott,  and 
contraction  of  low- water  channel  between  Taylor  Falls  and  Stillwater 
into  one  of  nearly  uniform  width  by  means  of  brush  and  stone  jetties 
and  dams  of  the  same  material,  to  close  island  chutes  and  secondary 
channel.    Estimated  cost,  $21,758. 

The  lower  part  of  the  river  is  a  lake  known  as  Lake  St.  Oroix.  Still- 
water^ at  the  head  of  the  lake,  divides  the  navigable  portion  of  the 
river  mto  sections:  The  upper  or  river  section,  28^  miles  in  length,  and 
the  lower  or  lake  section,  23^  miles  in  length. 

The  present  project,  adopted  in  1880  and  modified  in  1882,  and  again 
in  1889  (see  page  1801,,  Annual  Beport,  1889),Jt)ymy  predecessor,  is 
based  upon  results  of  a  low- water  survey  made  in  1879.  The  esti- 
mated cost  has  been  placed  at  $108,700. 

In  the  Annual  Beport  for  1889  he  reported: 

The  first  appropriation  for  the  improvement  of  the  St.  Croix  was  $10,000,  made  by 
act  of  Coneress  approved  June  18,  1878. 

At  that  date  the  ohanne],  above  StUlwater  especiaUvy  was  encumbered  by  sunken 
oribSy  wreckS;  sna^,  and  old  boom  piers,  and  the  bends  by  leaning  trees.  The  low- 
water  channel  had,  in  many  places,  but  2  feet  of  depth,  and  steamers  and  barp^es 
made  their  way  as  best  they  could  amongst  the  obstructions.  At  times  it  was  im- 
possible for  them  to  get  over  the  shoal  places.  Under  this  appropriation  some  of 
the  worst  obstructions  were  removed  between  Taylor  Falls  and  Stillwater. 

The  free  navigation  of  the  lower  section  was  obstructed  by  partly 
sunken  logs,  and  by  the  Hudson  and  Gatfish  bars,  6-^  and  15^\  miles, 
respectively,  below  Stillwater.  The  channel  over  the  Hudson  Bar  was 
quite  tortuous  and  shallow,  having  but  2^  feet  depth  at  low  water.  At 
Catfish  the  channel  had  sufficient  depth,  but  made  a  sharp  bend  around 
a  long,  narrow  sand  spit  that  jutted  out  for  a  distance  of  1,450  feet  from 
the  left  bank  and  at  right  angles  to  the  shore  line.  When  a  strong 
wind  blew  up  or  down  the  lake  the  steamboats  with  heavy  rafts  en- 
countered considerable  difficulty  in  keeping  the  channel. 

The  improvements  to  June  30, 1891,  resulted  in  a  decidedly  improved 
channel  above  Stillwater  to  the  advantage  of  the  river  traffic  then 
existing.  The  improvement  consisted  in  the  removal  of  sunken  cribs, 
wrecks,  snags,  old  boom  piers,  and  leaning  trees,  and  construction  of 
wing  dams  to  contract  the  channel  over  the  worst  bars,  and  thereby 
increased  the  depth  over  the  bars  worked  on  from  an  original  low-wat^ 
depth  of  2  to  3  feet. 

Since  1886  the  railroads  penetrating  the  region  have  reduced  navi- 
gation over  this  section  to  almost  nothing,  except  the  running  of  loose 
logs;  as  a  consequence  little  attention  during  the  past  six  years  has 
been  given  to  the  improvement  of  this  section. 

On  the  lower  section  (Stillwater  to  the  mouth)  the  commerce,  con- 
sisting of  rafted  lumber  and  logs  towed  by  steamboats,  is  of  large  pro- 
portions, and  its  needs  are  being  met  by  expending  the  largest  part  of 
appropriations  on  this  reach.  By  June  30,  1891,  channels  had  been 
dredged  through  the  Catfish  and  Hudson  bars  to  a  depth  of  4  feet  at  low 
water,  and  the  water  directed  into  new  channels  by  training  dams. 
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Many  of  the  partly  submerged  logs  were  also  removed,  bat  new  ones 
are  continually  coming  into  the  channel.  The  work  has  resulted  in 
creating  a  fair  steamboat  channel,  4  feet  deep  at  low  water,  from  Still- 
water to  the  mouth.  Boats  and  rafts  can  now  pass  over  that  distance 
at  the  lowest  stages;  but  some  work  remains  to  be  done  in  widening 
the  dredged  channels  and  straightening  other  portions,  particularly  on 
the  Hudson  Bar  above  and  below  the  bridge. 

Expended  under  the  present  project  to  June  30, 1891,  including  out- 
standing Uabilities,  $80,717.94. 

Total  expended  under  original  and  present  projects  to  June  30, 1891, 
including  outstanding  liabiUties,  $98,717.94. 

OgfiratiwM  during  the  past  fiscal  year. — ^The  balance  of  tiie  appr<^ri- 
atioii  of  1890  was  expended  in  widening  somewhat  the  channel  over 
the  Hudson  Bar  by  dredging  334.13  cubic  yards  above  the  bridge  and 
547.15  cubic  yards  below  the  bridge.  Log-house  Dam,  on  the  upper 
reach  of  the  river,  was  repaired  by  placing  on  it  98.5  cubic  yards  brush 
and  217  cubic  yards  stone.  Ninety-one  snags  and  partly  sunken  logs 
were  removed  from  the  head  of  the  lake  and  the  riv^  above.  The  work 
accomplished  during  the  year  has  been  small,  owing  to  the  lack  of 
fdnds;  but  the  dredging  at  Hudson  Bar  has  improv^  the  steamboat 
and  raft  channel. 

Total  expended  during  the  fiscal  year  ending  June  30, 1892,  including 
outstanding  liabilities,  $1,743.08^ 

This  work  is  in  the  ooUection  district  of  BCimiesota,  of  which  St.  Paul  is  the  port 
of  entry  and  St.  Vincent  a  sabport.  Collections  for  year  ending  December  31;  1891, 
$2&9,^,92;  Talue  of  domestic  exports  for  same  period,  $452,251. 

Abstract  of  appropriation$. 

By  act  approved —                                      !  By  act  approved  Angost  5, 1886.    $7, 000 
June  18,1878 •$10,000  j  By  act  of  Aagnst  11, 1888 10,000 


March3,1879 •8,000 

June  14, 1880 10,000 

March  3, 1881 8,000 

By  act  passed  An^nst  2, 1882....  30, 000 

By  act  approved  July  5, 1884  —  9, 000 


By  act  approved  September  19, 

XI^QQ ft  OQQ 

By  act  approved  July  13,'  1892' ! ".      8, 000 


Total 108^600 

Money  statement 

Julyl.  1891,  balance  unexpended $4,796.99 

June  30, 1892,  amount  expended  during  fiscal  year 4,747.55 

July  1, 1892,  balance  unexpended 49.44 

July  1, 1892,  outstanding  liabilities 10.46 

Julyl,  1892,  balance  avaUable 38.98 

Amount  appropriated  by  act  approved  July  13,  1892 8,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1893 8,098.96 

(Amount  (estimated)  required  for  completion  of  existing  project ^  18, 200. 00 

Amount  tnat  can  be  nrontabl v  expended  in  fiscal  vear  endmg  June  90, 1894  18, 200. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

■  ■  ■ '  — ~ — ■ — 

*  Appropriated  before  adoption  of  present  project. 
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COMMERCIAL  STATISTICS. 

Chmparative  statement  of  ateamhoate  and  hargee,  freight  and  paeeengere  carried,  lumber 
and  logs  twoed  and  r<rfted  an  ike  8t.  Croix  J^iver,  Wieeanein  and  Minneeota,  for  a 
period  of  fourteen  years. 

STEAMBOATS  AKD  BARGES.  ' 


1878* 
1879. 
1888.* 
1881. 
1882. 
1888. 
1884. 


In  freight  and  pas 
senger  busineM. 


Steam- 
boate. 


8 
8 
8 
2 
8 
3 
8 


Barges. 


24 
25 
25 


SteamboatB 
in  towing 

and  rafting 
busineas. 


8 
12 
29 
40 
77 
51 
90 


Tear. 


1885. 
1886. 
1887. 
1888. 
1888. 
1890. 
1891t 


In  freight  and  paS' 

senger  baaineaa. 

Steam- 
boata. 

Baigea. 

4 

88 

6 

88 

8 

40 

1 

a 

1 

8 

% 

8 

tl 

• 

Bteaanboata 
in  towiug 

and  rafting 
bnaineaa. 


50 
49 
68 

58 

52 

126 

§130 


*  Amount  of  oommeroe  and  navigation  when  work  of  improvement  b^gaa. 
t  Amount  of  oommeroe  and  navintion  at  present  time. 
1 117  tona  burden  and  18  inohea  draft,  respectively. 
9  From  35  to  240  tona  burden  and  2|  to  8|  feet  draft. 

PRSIOHT  AND  PA88EHGBBS. 


Cieneral 

mer< 
ohandiae. 


1878*. 
1879.. 
1880.. 
1881.. 
1882.. 
1883.. 
1884.. 
1885.. 
1886.. 
1887.. 
1888.. 
1889.. 
18B0.. 
1891.. 


Freight  carried. 


Tons. 


209 


Lumber. 


Tens. 


5,200 

5,900 

7,139 

100 


Vood. 


fans. 


4,354 

4,100 

5,796 

200 


Total  to  1887 
induaive. 


Pound*. 

32,000,000 

47,780,995 

<t) 
35.000,000 
60,000.000 
68,000,000 
80,000,000 
85,000,000 
180,900,000 
57,000,320 


Total. 


Tons. 


9,554 

10,000 

13,144 

300 


gers 
ouried. 


15,000 
9,244 

(t) 

11,015 
10,300 
12,800 

4,000 
10,047 
12,766 

9,872 


921 
561 


*  Amount  of  oommeroe  and  navigation  when  work  of  improvement  began, 
t  Unknown. 

RAFTED  LOGS  AND  LUMBER. 


1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1880 
1800 
1891 


Rafted  logs 
towed  out  of 
St.  Croix 
River  (esti- 
mated). 


Feett  B.  M. 
70,000,000 
117,000,000 
200,000,000 
185, 000, 000 
130,000,000 
106,000,000 
175,000,000 
150,000,000 
115, 000^700 
175,000,000 
136,000,000 
150,000,000 
250,000,000 
209,288,490 


Rafted  lumber  towed  out  of  St.  Croix  River. 


Lumber. 


Psst,  JB»  mL. 


100, 000, 000 
114,610,966 
81,817,070 
116,403,000 
110,034,084 


Shinglea. 


Number. 


40,079,500 
38,633,000 
46,007,000 
32,016,750 


Laths. 


NuwJbtr. 


28,651,800 
23,226,575 
83,861,900 
31,132,350 


Pickets. 


Number. 


570,820 

90,800 

278,580 

676,210 


Total 
tonnage. 


Tons, 


706,367 

697,244 

1,104,100 

948,757 


Loose  logs  driven  on  St.  Croix  River  to  head  of  lake  during  season  of  1891  were 
815^231^300  feet,  B.  M.,  or  1,103,310  tons. 
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Z  5. 

IMPROVEMENT  OF  MINNESOTA  RIVER,  MINNESOTA. 

An  examination  of  t^is  stream  was  made  by  Maj.  6.  E.  Warren, 
Corps  of  Engineers,  in  1866,  under  authorization  of  section  4  of  the  act 
of  Congress  approved  June  23, 1866.  Maj.  Warren's  first  or  preliminary 
report  of  this  survey  was  rendered  January  21, 1867,  and  printed  as  a 
psurt  of  Senate  Ex.  Doc.  No.  58,  Thirty-ninth  Congress,  second  session. 

The  estimates  of  cost  of  improvement,  based  u])on  results  of  this  ex- 
amination and  survey,  are  given  in  the  Report  of  the  Chief  of  Engineers 
for  the  year  ending  June  30, 1867.  Two  plans  are  considered,  viz,iDne- 
to  improve  the  navigation  of  the  river  from  the  Yellow  Medicine  to  the 
mouth  of  the  Minnesota  by  means  of  locks  and  dams,  so  as  to  secure  4 
feet  of  water,  at  a  cost  of  $775,500,  and  another  to  secure  2  to  3  feet  of 
water  by  removal  of  snags  and  bowlders  throughout  this  stretch  of  the 
river,  in  addition  to  the  construction  of  a  lock  and  dam  at  Little  Falls 
and  the  operation  of  a  scraper  and  dredge  boat,  at  a  cost  of  $117,000. 

The  river  and  harbor  act  of  Congress  approved  March  2, 1867,  appro- 
priated $37,600  for  removing  snags  and  bowlders  throughout  the  Min- 
nesota Biver,  thus  sanctioning  the  second  plan. 

The  river  and  harbor  acts  of  Congress  approved  June  11, 1870,  and 
March  3, 1871,  each  appropriated  $10,000  for  continuing  the  improve- 
ment. 

The  second  section  of  the  river  and  harbor  act  of  Congress  approved 
June  10, 1872,  provided  for  the  survey  of  the  Minnesoto  Eiver  above 
the  mouth  of  the  Yellow  Medicine,  which  survey  was  made  during  the 
same  year,  the  report  pertaining  to  which  is  printed  in  the  Report  of  the 
Chief  of  Engineers  for  the  fiscal  year  ending  June  30, 1873.  The  re- 
moval of  obstructions,  principally  bowlders,  was  recommended. 

The  same  act  (approved  June  10, 1872)  appropriated  $10,000  for  the 
improvement  of  the  stream,  which  sum  was  expended  in  the  removsd 
of  bowlders,  overhanging  trees,  etc. 

By  act  approved  March  3, 1873,  there  was  appropriated — 

For  the  improyement  of  Minnesota  River,  Minnesota,  $10,000:  proyided  that  one- 
half  of  said  sam  shaU  be  expended  between  the  mouth  of  the  Yellow  Medicine  and 
Minnesota  Falls  on  said  river. 

This  appropriation  was  applied  to  the  removal  of  rocky  ledges,  bowl- 
ders, snags,  and  overhanging  trees.  The  total  of  appropriations  to 
March  3, 1873,  inclusive,  was  $77,600. 

By  act  of  Congress  approved  June  23, 1874,  an  appropriation  of  $10,000 
was  made  "for  the  survey  or  improvement  of  Minnesota  River.^'  ~A 
survey  was  made  from  the  mouth  of  the  river  to  South  Bend,  a  distance 
of  116.4  miles,  to  determine  the  practicability  of  improving  the  naviga- 
tion by  means  of  canals,  locks,  and  dams.  The  results  of  this  survey 
proved  the  possibility  of  a  lock-and-dam  navigation  for  the  distance 
passed  over,  the  estimated  cost  of  improvement,  as  stated  in  the  report 
of  the  survey  printed  in  the  Annual  Report  of  the  Chief  of  £ngineei*s  for 
the  fiscal  year  ending  June  30, 1875,  being  for  five  locks  and  dams  and 
removal  of  snags,  etc.,  $733,868.63,  the  cost  of  removing  snags,  etc., 
being  therein  placed  at  $34,585.10,  including  contingencies.  Following 
this  report.  Congress  made  three  appropriations,  of  $10,000  each,  by 
acts  approved  March  3,  1875,  August  14,  1876,  and  June  18,  1878, 
which  sums  were  appliea  to  clearing  the  river  of  obstructions  below 
South  Bend. 
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The  appropriations  up  to  and  including  that  of  June  18, 1878,  were 
applied  in  removing  snags,  bowlders,  etc.,  on  the  upper  pai't  of  the 
river  between  Minnesota  Falls  and  a  point  30  miles  below  Henderson 
(16,7  miles  above  Shakopee).  The  rapidly  caving  banks  on  this  stretch 
of  the  river  add  snags  and  leaning  trees  to  the  channel  yearly,  so  that 
channels  which  were  cleared  twelve  years  ago  are  encumbered  with 
them  to-day. 

Fo  money  has  been  spent  on  the  lower  part  of  the  river,  which  pre- 
sents a  marked  contrast  to  the  upper  section. 

Below  Shakopee  the  river  is,  in  the  main,  very  deep,  almost  free  from 
snags  and  caving  banks,  and  would  offer  exceptional  advantages  to  the 
navigation  thereof  were  cpmmunication  between  it  and  the  Mississippi 
Eiver  rendered  possible  by  the  improvement  of  the  bar  at  the  mouth 
of  the  river  and  an  increased  depth  provided  over  Credit  Eiver  Bar  (or 
Petersons  Bar.  bs  it  is  sometimes  called),  just  below  Shakopee. 

It  is  claimed  by  those  interested  in  the  Minnesota  Valley  that,  were 
the  improvements  extended  by  the  construction  of  locks  and  dams, 
steamboats  and  barges  would  navigate  the  river  and  carry  much  of  the 
freight  that  now  depends  upon  rail  for  transportation. 

The  river  and  harbor  act  of  Congress  approved  August  6, 1886,  au- 
thorized a  survey  of  the  Minnesota  River  with  a  view  to  its  improve- 
ment by  locks  and  dams.  The  survey,  extending  from  the  mouth  of  the 
river  to  Mankato,  was  made  by  my  predecessor  during  the  season  of 
1887,  and  a  report  thereon,  with  maps,  rendered  January  16, 1888.  This 
report  was  printed  in  House  Ex.  Doc.  No.  158,  Fiftieth  Congress,  first 
session. 

By  the  river  and  harbor  act  of  August  11, 1888,  Congress  appropri- 
ated for — 

Improving  Minnesota  River,  Minnesota,  including  protecting  and  holding  the 
banks  opposite  the  borough  of  Belle  Plaine,  so  as  to  prevent  the  river  from  cutting 
through  the  narrow  neck  of  land  at  that  point  and  thereby  changing  its  channel  and 
course,  $10,000. 

This  is  the  first  appropriation  made  since  1878  for  the  improvement 
of  the  Minnesota  River,  Concerning  the  expenditure  of  this  appro- 
priation my  predecessor  reported  (see  page  1804,  Annual  Report,  1889) : 

An  examination  of  the  river  at  Belle  Plaine.  and  also  from  Carver  to  the  mouth  of 
the  stream,  was  made  in  September,  1888,  witii  a  view  to  obtaining  data  upon  which 
to  base  a  project  for  the  advantageous  expenditure  of  the  sum  appropriated  by  the 
act  of  August  11,  1888. 

The  examination  showed  that  there  had  not  been  any  marked  erosion  of  the  bend 
at  Belle  Plaine  for  several  years  past ;  but  that  to  thoroughly  protect  it  against  such 
erosion  as  might  occur  from  floods  or  from  changes  in  the  channels  of  the  river  above 
the  bend  would  undoubtedly  cost  more  than  the  entire  sum  appropriated  for  the 
river.  It  also  showed  that  there  had  not  been  any  steamboat  navigation  of  the 
river  at  that  point  (an  occasional  trip  by  steamboat  at  high  water  excepted)  for  a 
number  of  years. 

The  cost  of  an  adequate  open-channel  improvement  of  the  river  from  its  mouth  to 
Carver,  such  an  improvement  as  might  last  for  a  number  of  years,  was  found  to  be 
not  less  than  $52,000. 

The  appropriation  being  inadequate  for  thorough  work  at  either  Belle  Plaine  or 
the  extent  of  river  from  ite  mouth  to  Carver,  and  still  less  adequate  for  the  perform- 
ance of  work  if  divided  between  them,  it  was  recommended  that  the  submitting  a 
project  for  expenditure  of  the  appropriation  be  delayed  until  the  further  wishes  of 
Congress  might  be  known,  or  until  some  definite  information  as  to  prospective  nav- 
igation might  be  obtained  upon  which  to  base  a  project  for  the  best  utilization  of 
l£e  appropriation. 

Since  the  submission  of  the  foregoing  report  it  has  been  represented 
by  reliable  parties  that  a  lar]2:e  amount  of  brick,  hay,  lime,  and  wood 
would  be  carried  by  steanxbuats  and  barges  from  points  near  Shakopee 
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to  St.  Paul  were  navigation  made  certain  throughout  the  season,  and 
there  is  an  excellent  opportunity  for  a  general  packet  business  between 
the  Mississippi  River  and  points  on  the  Lower  Minnesota  River,  which 
would  result  in  material  reduction  of  freight  rates  between  these  points. 
In  this  connection  I  quote  from  my  predecessor,  M%j.  Allen  (see  An- 
nual Report,  Chief  of  Engineers,  1888,  page  1574): 

From  coDsideration  of  aU  the  facts  that  I  have  beeu  able  to  collect,  I  am  of  the 
opinion  that  the  Minnesota  River  from  its  mouth  to  Mankato  is  worthy  of  improve- 
ment. 

Total  expended  under  the  proj^ect  following  the  survey  of  1874  to 
June  30, 1801,  including  outstanding  liabilities,  $30,042. 

Total  expended  under  all  projects,  including  the  survey,  to  June  30, 
1891,  inclusive,  $117,532. 

There  are  no  operations  to  report  for  the  past  year. 

Amount  expended  during  the  fiscal  year  ending  June  30, 1892,  noth- 

The  sum  of  $25,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1894. 

This  work  is  in  the  collection  district  of  Minnesot>a,  of  which  St. 
Paul  is  the  x)ort  of  entry  and  St.  Vincent  a  subport.  Collections  for 
year  ending  December  31, 1891,  $299,659.32  j  value  af  domestic  exx>orts 
for  same  period,  $452,251. 

Ahsir€U!i  of  oppropriaiionM, 


By  act  approved — 

March  3,  1867 $37,500 

July  11,  1870 10,000 

March  3,  1871 10,000 

June  10,  1872 10,000 

March  3,  1873 10,000 

June  23,  1874 10,000 


By  act  approved — 

March  3,  1875 $10,000 

August  U,1876 10,000 

June  18,  1878 10,000 

By  act  of  August  11,  1888 10, 000 

Total 127,500 


Money  statement, 

July  1, 1891,  balance  unexpended $9, 967. 00 


July  1,  1892,  balance  unexpended 9, 967. 00 

July  1,1892,  outstanding  liabilities 9.79 

July  1, 1892,  balance  available 9,957.21 

{Amount  ^estimated)  required  for  completion  of  existing  proioct 693, 868. 63 

Amount  tliat  can  be  pi'ofit'ably  expended  in  iiscal  year  ending  June  30, 1894  25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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There  was  no  traffic  on  the  river  during  the  season  of  1891,  as  steamboats  could 
not  pass  the  bar  at  the  mouth  of  the  river. 
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IMPROVEMENT  OF  RED  RIVER  OF  THE  NORTH,  MINNESOTA  AND  NORTH 

DAKOTA. 

The  present,  which  is  also  the  original  project  for  the  improvement 
of  this  river  from  Breckenridge  to  the  northern  boundary  line,  adopted 
in  1877  and  amended  as  to  estimate  of  cost  in  1883,  consists  in  the  re- 
moval of  snags,  leaning  trees,  and  bowlders,  and  in  dredging  channels 
through  the  bars. 

The  estimated  cost  of  this  improvement,  omitting  the  item  of  im- 
provement of  Goose  Eapids,  as  based  upon  the  reports  of  1874, 1875, 
and  1877  (see  pages  730-732,  Report  of  Chief  of  Engineers,  1878),  was 
$145,310.18,  which  estimate  as  revised,  and  for  the  reasons  stateU  in  Ap- 
pendix X  8  of  the  Annual  Report  of  1883,  was  increased  to  $179,310.18. 

The  river  and  harbor  act  of  Congress,  approved  August  5,  1886, 
making  the  money  theretofore  appropriated  for  locks  and  dams  at 
Goose  Rapids  available  for  dredging,  removal  of  snags  and  bowlders, 
and  construction  of  wing  dams,  necessarily  included  in  that  mode  of 
improving  Goose  Rapids,  which  were  originally  intended  to  be  im- 
proved by  means  of  locks.  For  this- reason  as  well  as  for  others  given 
in  the  Annual  Report  of  1887,  a  new  estimate  of  cost  of  completing  the 
work  became  necessary.  The  cost  was  placed  at  $79,598.37.  (See  Ap- 
pendix A  A  to  the  Annual  Report  of  the  Chief  of  Engineers  for  1887, 
pages  1714, 1715.) 

Previous  to  1879,  when  the  first  bar  was  dredged  through,  the  ruling 
depth  at  ordinary  low  water  between  Moorhead  and  Goose  Rapids  has 
been  stated  to  have  been  but  1 J  feet,  and  below  Grand  Forks  but  2 
feet.  The  dredging  work  to  June  30,  1891,  has  resulted  in  a  3-foot 
channel  at  ordinary  low  water,  averaging  60  feet  in  width,  from  Moor- 
head to  a  point  80  miles  north,  and  a  4-foot  channel  at  same  stage  av- 
eraging 70  feet  in  width,  from  Grand  Forks  to  a  point  62  miles  north,  by 
river,  have  been  made  by  dredging  through  the  bars. 

The  river  is  subject  to  landslides.  These  slides  can  never  be  antic- 
ipated, form  obstructions  when  they  occur,  and  have  to  be  removed  in 
whole  or  in  part,  thereby  increasing  the  amount  of  cost  of  the  im- 
provement. 

The  removal  of  snags  and  trees  between  Moorhead  and  Abercrombie 
imi)roved  that  portion  of  the  stream  for  navigation  during  high  and 
medium  stages  of  water. 

Expended  ui)on  the  improvement  from  commencement  of  work  in 
1877  to  June  30, 1891,  including  outstanding  liabilities,  $198,932.58. 

Operations  during  the  fiscal  year  ending  June  30,  1892. — The  field 
work  has  consisted  in  dredging  and  removal  of  snags,  bowlders,  and 
leaning  trees,  from  July  1  to  October  28, 1891.  During  the  spring  of 
1892,  the  fleet  had  been  repaired  and  placed  in  readiness  for  the  re- 
sumption of  work  when  a  new  appropriation  became  available. 

The  dredging  operations  of  last  fall  extended  over  62^  miles  of  river, 
30  miles  north  of  to  82J  miles  north  of  Grand  Forks.  The  dredged 
channels  were  made  the  standard  width  of  60  feet,  except  some  chan- 
nels dredged  during  August  and  September,  when  very  low  water 
prevailed,  that  were  made  55  feet  in  width,  and  four  bars  dredged 
through  at  the  close  of  the  season  have  but  35  feet  width. 
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Table  of  dredging  work  performed  during  fiscal  year  ending  June  SO,  189S. 
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Average  cost  of  the  dredging  was  11.26  cents  per  cubic  yard. 

During  July,  1891,  the  steamer  Ogama^  when  it  could  be  spared  from 
the  fleet  of  dredges,  removed  obstructions  from  Goose  Rapids  as  fol- 
lows: Bowlders,  27^  cubic  yards,  at  a  cost  of  $5.37  per  cubic  yard; 
overhanging  trees  and  snags,  34,  at  a  cost  of  $3.26  each. 

The  total  work  done  on  tliis  stream  since  the  first  appropriation  for 
its  improvement  was  made  in  1876,  and  extending  from  Fort  Abercrom- 
bie  to  a  point  93  miles  north  of  Grand  Forks,  a  total  river  distance  of 
321  miles,  is  as  follows : 

Giibic  yards  of  material  dredged 683,620 

Snags  removed 635  . 

Overhanging  trees  removed 8, 722 

Cubic  yards  of  bowlders  removed 40&i 

Stumps  removed : 198 

Piles  removed 23 

Drift  piles  (collection  of  driftwood,  trees,  e tc . ) 8 

Barge  removed 1 

Total  linear  feet  of  channel  excavated 126, 807 

Total  linear  feet  of  wing  and  training  dams  constructed 169, 835 

On  the  portions  of  the  river  worked  over  by  the  dredges  the  average 
depth  of  the  channel  has  been  increased  from  1 J  to  2  feet. 

Mr.  liufus  Davenport,  assistant  engineer  upon  this  improvement  for 
the  i)ast  ten  seasons,  has  exhibited  faithfulness  and  zeal  in  carrying  out 
the  work  intrusted  to  him, 

Allo'f  the  work  for  the  improvement  of  this  stream  has  be^n  per- 
formed by  hired  labor. 

Expended  upon  this  improvement  during  the  fiscal  year  ending  June 
30,  1892,  including  outstanding  liabilities,  $15,248.02. 

Tins  work  is  in  the  collection  district  of  Minnesota  and  North  and  South  Dakota. 
Collections  for  year  ending  December  31, 1891,  $336,097.38.  Value  of  domestic  ex- 
ports for  same  period,  $1,319,390. 


Abstract  of  appropriation*. 


By  act  approved — 

August  14, 1876 

June  18,  1878 

March  3,  1879 

JuneU,  1880 

March  3,  1881 

By  act  passed  August  2, 1882. 
By  act  api)roved  July  5, 1884. 


$10, 000. 00 
30,  OCX).  00 
25,  000. 00 
20,  000. 00 
18, 000. 00 
10, 000. 00 
10, 000. 00 


By  act  approved   August  5, 

1886 $46,947.66 

By  act  of  August  11,  1888 ....  20, 000. 00 
By  act  approved  September 

19,  1890 25,000.00 

By  act  approved  July  13, 1892 .    25, 000. 00 

Total 239,947.65 
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Money  statement. 

July  1, 1891,  balance  unexpended $19, 158. 83 

June  3iO,  1892,  amoant  expended  during  fiscal  year 17, 091. 78 

July  1,  1892,  balance  unexpended 2, 067. 05 

July  1,  1892,  outstai^ing  liabilities 1,300.00 

July  1,  1892,  balance  available 767.05 

Amount  appropriated  by  act  approved  July  13,  1892 25, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 25, 767. 05 


Amount  ^estimated)  required  for  completion  of  existing  project 9, 598. 37 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  J  uue  30, 1894      9, 598. 37 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


RBPORT  OF  MB.  R.   DAVENPORT,  ASSISTANT  BNGINSBR. 

St.  Paul,  Minn.,  January  1,  tS93. 

Major:  The  following  report  on  the  status  of  the  improvement  of  the  Red  River 
of  the  North  under  the  present  project,  dredging  channels  through  the  bars,  aud 
the  removal  of  overhanging  trees,  snags,  and  bowlders,  with  summary  of  work  so 
far  accomplished  and  estimate  of  work  remaining  to  be  done  to  complete  the  im- 
provement, with  probable  cost,  is  respectfully  submitted. 

The  length  of  tne  Red  River  from  Breckenridge  to  Pembina  is  estimated  at  396.7 
miles.  Of  this  distance,  370.7  miles,  from  Fort  Abercrombie  to  Pembina,  comes 
under  the  project  of  improvement  by  dredging.  The  26  miles  between  Breckenridge 
and  Fort  Abercrombie  it  was  proposed  to  improve  by  the  removal  of  bowlders  only, 
as  that  section  of  the  river,  owing  to  sand  bars  and  sharp  slopes,  could  only  be  made 
navigable  at  comparatively  high  stages  of  water.  The  improvement  proposed  exca- 
vated channels  through  the  bars  60  feet  wide,  with  a  3-foot  low- water  dei)th  from 
Fort  Abercrombie  to  Grand  Forks,  and  channels  of  the  same  width,  with  a  4-foot 
low- water  depth  from  Grand  Forks  to  Pembina,  and  the  removal  of  overhanging 
trees,  snags,  and  bowlders  whenever  they  proved  to  be  an  obstruction  to  navigation. 

Until  the  close  of  the  season  of  1882  it  was  proposed  to  make  all  dredged  chan- 
nels north  of  the  Cheyenne  River  80  feet  wide.  As  it  was,  however,  found  later  on 
that  there  was  not  jsufiicient  water  at  the  lowest  stages  to  fill  the  80-foot  channels, 
all  cuttings  since  1882  have  been  60  feet  wide.  The  stage  of  water  adopted  as  tlie 
standard  was  the  low-water  of  1879,  approximately  equal  to  a  discharge  of  500 
cubic  feet  per  second  at  Fargo  and  1,000  cubic  feet  per  second  at  Grand  Forks,  the 
latter  below  the  outlet  of  Red  Lake  River. 

Of  the  proposed  improvement  there  has  so  far  been  accomplished  the  dredging 
of  the  3-foot  channel  80  miles  north  from  Fargo  and  50  miles  south  from  Grand  Forks, 
the  latter  including  about  15  miles  of  the  lower  end  of  Goose  Rapids,  and  the  ex- 
tension of  the  4-foot  channel  82  miles  north  from  Grand  Forks,  which  latter  work, 
in  connection  with  the  partial  improvement  of  the  river  by  dredging  of  the  most 
important  bars  to  the  noi-th,  opens  a  3-foot  low- water  channel  to  Pembina.  In  im- 
proving the  channels  the  dredges  have,  so  far.  worked  over  227  miles  of  river,  mak- 
ing available  an  increased  low- water  depth  or  from  18  inches  to  2  feet. 

Inrom  overhanging  trees,  snags,  etc.,  the  river  has  been  cleared  from  Fort  Aber- 
crombie to  lYog  Point,  a  distance  of  192  miles,  taking  in  fill  of  the  river  in  which 
obstructions  were  found ;  from  Fargo  to  Frog  Point  in  1877  and  again  in  1882,  and 
from  Fort  Abercrombie  to  Fareo  in  1879  and  1880. 

From  bowlders  and  snags  the  channels  on  Goose  Rapids  were  cleared  in  1882, 
1887,  1888,  and  1891.  In  1882  the  entire  length  of  the  rapids,  about  25  miles,  was 
worked  over.  In  1887,  1888,  and  1891  the  channels  on  the  northern  half  of  the  rap- 
ids were  cleared.    Summary  of  work  done  to  close  of  season  of  1891 : 

Channel  excavation cubic  yards..  684,182 

Length  of  channel  cuttings linear  feet  .  -  127, 217 

Length  of  wing  and  training  dams do 170, 190 

Overhanging  trees  removed 8, 707 

Snags  removed 650 

Stumps  removed 198 

Piles  removed •. 23 

Drift  piles  removed  (accumulations  of  driftwood) 8 

Sunken  barge  removed 1 

Bowlders  removed cubic  yards..         426 
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Gout  of  work  to  dutef  January  /,  2S9^. 

Channel  ©xcavation,  684,182  cubic  yards $115,073.34 

Oyerhangiiie  trees,  stumps,  snags,  piles,  etc.,  9,586 12, 783. 30 

Bowlders,  426  cubic  yards 2,101.44 

Sunken  barge 31. 51 

Construction  of  dredging  fleet 43,530.42 

Repairs -fT 16,375.29 

Contingent  expenses 20, 963. 67 


Total 210,858.97 

Total  appropriations 214,947.65 


Unexpended 4,088.68 

Cost  of  excavation  per  cubic  yard,  including  cost  of  fleet,  repairs,  and 

contingent  expenses ,  2864 

Cost  of  excavation  per  cubic  yard,  inclndiug  cost  of  operation  and 

maintenance  of  boats  only .  2067 

Cost  of  reAioval  of  trees,  snags,  stumps,  etc 1. 3334 

Cost  of  removal  of  bowlders,  per  cubic  yard 4.9329 

Per  cent  of  contingent  expenses  on  entire  work .  0994 

The  cost  of  excavating  per  cubic  yard  includes  placing  the  material  in  the  wing 
and  training  dams. 

The  dredging  fleet  now  in  the  Red  River  consists  of  the  following  boats:  Two 
dredges,  Unser  Fritz  and  Otier  Tail;  2  steamboats.  General  Poe and  Ogama;  2  quarter 
boats,  1  derrick  boat,  2  slide  scows,  5  wood  barges,  1  storehouse  boat,  and  6  skifls. 
The  boats  are  all  in  fair  condition,  requiring  only  minor  repairs  to  flt  them  for 
resumption  of  work. 

WORK    REMAINING   TO    BB    DONE     TO    COMPLETE    THE    IMPROVEMENT    OP   THE    RED 
RIVER  OF  THE  NORTH  UNDER  THE   PRESENT  PROJECT,   WITH  ESTIMATED  COST. 

South  of  Fargo, — From  surveys  and  examinations  made  of  the  river  south  of  Fargo 
prior  to  1882  it  was  estimated  that  40,000  cubic  yards  of  dredging  would  be  required 
to  open  a  continuous  low-water  channel  to  Fort  Abercromble.  As,  however,  the' 
estimates  of  that  time  were  based  upon  what  was  believed  to  be  the  mean  low- water 
stage,  since  proved  to  be  at  least  1  foot  too  high,  it  is  now  estimat'Od  to  require 
60,000  cubic  yards  of  dredging. 

This  section  of  river  is  also  obstructed  by  bowlders,  snags,  and  overhanging  trees* 
It  was  partially  cleared  of  obstructions  during  the  winter  of  1879-'80  between  Fort 
Abercrombie  and  Fargo,  but  the  work  was  done  during  a  comparatively  high- water 
period  and  many  of  tne  most  dangerous  obstructions  were  concealed  under  the  ice. 
The  lower  governing  stage  of  water  of  recent  years  has  also  brought  into  view  many 
obstructions  that  were  then  passed  over  as  harmless  or  overlooked  entirely. 

The  leneth  of  the  river  from  Hreckenridge  to  Fargo  is  101.57  miles,  over  which 
distance  the  work  is  distributed  as  follows :  From  Breckenridge  to  Fort  Abercrom- 
bie, 25.97  miles,  bowlders  to  be  removed  from  channel.  This  work,  it  is  estimated^ 
will  require  the  services  of  a  land  party  of  twelve  men  and  two  teams  for  five  months, 
at  a  total  cost  of  $5,000.  The  work  on  this  section  of  river  can  best  be  done  at  an 
extreme  low  stage  of  water. 

From  Fort  Abercrombie  to  Fargo,  75.6  miles,  bowlders  and  snags  to  be  removed 
from  channel  and  overhanging  trees  from  banks.  To  clear  this  section  of  riA'er 
from  obstructions  to  navigation  it  is  estimated  that  the  services  of  a  snag  boat  will 
be  required  for  five  months,  at  a  total  cost  of  $5,000.  It  is  at  the  lower  end  of  this 
portion  of  the  river,  for  the  first  6  miles  south  of  Fargo,  that  the  60,000  cubio  yards 
dredging  previously  mentioned  will  be  required. 

North  of  Fargo. — To  complete  the  improvement  of  the  river  between  Fargo  and 
Grand  Forks  there  now  remain  20  miles  of  river  to  be  worked  over  by  the  dredges 
to  connect  the  excavated  channels  fi-om  the  north  and  south,  including  about  10 
miles  of  the  upper  end  of  Goose  Rapids ;  in  all  estimated  at  120,000  cubic  yards  of 
channel  excavation.  It  is  also  estimated  that  the  services  of  a  snag  boat  will  be  re- 
quired for  two  months  on  Goose  Rapids  to  clear  the  channel  of  snugs  and  bowlders 
that  have  accumulated  since  the  last  clearing  out.  (Probably  from  the  action  of  the 
ice  and  land  slides.)    Estimated  cost,  $2,000. 

Between  Grand  Forks  and  Pembina,  143.5  miles,  it  is  estimated  that  50,000  cubic 
yards  of  dredging  will  be  required  to  complete  the  4-foot  channel  to  Pembina, 

On  this  section  of  river,  near  Drayton,  there  are  two  bars,  averaging  abont  1,500 
linear  feet  each,  estimated  as  requiring  15,000  cubic  yards  of  channel  excavation j  and 
four  bare  of  a  total  length  of  8,500  linear  feet,  with  35-foot  channels  to  be  widfened 
to  60  feet,  estimated  at  20,000  cubic  yards;  and  between  Drayton  and  Pembina  a  few 
short  bars  or  mud  lumps,  estimated  as  requiring  6,000  cubic  yards  of  channel  exca- 
Tatiou, 
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Summai'jf  of  eetimated  cost  of  work  to  complete  the  improvement  of  the  Red  River  of  the 

North. 

Cliannol  obstructions : 

From  Breckenridge  to  Fort  AbercTombie,  bowlders  to  be  removed $5, 000 

From  Fort  Abercrombie  to  Fargo,  snags,  boulders  and  overhanging  trees      5, 000 
From  Gk>08e  Bapids,  bowlders,  snags,  etc 2, 000 

Dredging : 

From  Fort  Abercrombie  to  Fargo,  cubic  yards  excavation 60, 000 

From  Fargo  to  Grand  Forks,  cubic  yards  excavation 120, 000 

From  Grand  Forks  to  Pembina,  cubic  yards  excavation 50, 000 

•  ' 

Total  cubic  yards  excavation,  at  20  cents  per  cubic  yard 250, 000    46, 000 

58,000 
For  contingent  expenses,  10  per  cent 5, 800 

Total 63,800 

The  above  estimate  of  tbe  cost  of  the  work  remniuiug  to  be  done  to  complete  the 
improvement  of  the  Red  River  exceeds  tbe  previous  entimate  $29,201.63.  The  ne- 
cessity for  the  increased  estimate  of  cost  has  been  caused  partially  by  l^d  slides, 
which  have,  in  places,  in  recent  years,  destroyed  the  natural  channels,  rendering 
extra  dredging  necessary;  but  mainly  by  the  lower  prevailing  stages  of  water. 
Since  the  spring  of  1886  it  is  estimated  that  to  produce  the  '1-foot  channels  it  has 
required  an  average  of  1  foot  deeper  cutting  than  in  preceding  years,  which  fact 
has,  of  course,  rendered  it  necessary  to  dredge  many  bars  not  included  in  the  origi- 
nal estimates,  and  probably  increased  the  amount  of  channel  cutting  required  about 
20  per  cent. 

Very  re8i>eotfully,  your  obedient  servant, 

p.  Davenport, 
Aasietant  Engineer, 
Maj.  W,  A.  Jones, 

Corps  of  Engineers,  U.  8,  A, 


REPORT  OF  MR.  R.  DAVENPORT,  ASSISTANT  ENGINEER. 

Grand  Forks,  N,  Dak.,  June  50, 189£. 

Major  :  The  following  report  of  operations  in  the  improvement  of  the  Red  River  of 
the  North  during  the  fiscal  year  ending  June  30,  1892,  is  respectinlly  subfnitted : 

During  the  last  half  of  the  season  of  1891,  from  July  1  to  October  28,  the  work  was 
confined  to  channel  dredging  and  removal  of  obstructions  iu  the  shape  of  snags, 
bowlders,  and  overhanging  trees.  The  operations  of  the  dredges  were  in  the  river 
north  of  Grand  Forks,  extending  over  some  52^  miles  of  river,  from  .SO  miles  north  of 
Grand  Forks  to  8  miles  north  of  Drayton.  Of  the  stretch  of  river  worked  over,  18 
miles  had  been  partially  improved  in  former  years,  36  miles  had,  however,  received 
no  previous  improvements.  In  all,  21  channel  cuttings  were  made,  of  which  three 
cnts  were  on  bars  that  had  been  partially  improved,  the  work  in  1891  consisting  in 
the  widening  and  extension  of  the  dredged  channels  and  repairs  on  the  wing  and 
training  dams. 

Total  channel  excavation,  100,442  cubic  yards;  length  of  channel  cut  through  the 
bars,  21,510  linear  feet.  With  the  excavated  material,  21,295  linear  feet  of  training 
dams  and  2,400  linear  feet  of  wing  dams  were  constructed. 

The  average  cost  of  the  excavation,  including  the  cost  of  placing  the  material  iu 
the  wing  and  training  dams,  was  11.26  cents  per  cubic  yard.  Cost  of  subsibteu«e 
per  ration,  38.7  cents. 

As  far  as  possible  the  channel  cuttings  were  made  the  standard  width  and  depth, 
60  feet  wide  with  a  4-foot  depth  at  low  water. 

During  the  extreme  low> water  stage,  in  August  and  September,  the  cuttings  were, 
however,  unavoidably  narrowed  down  to  an  average  width  of  about  55  feet ;  and 
toward  the  close  of  the  season's  work,  so  that  the  benefits  of  the  4- foot  low- water 
channel  might  be  extended  as  far  an  possible,  four  of  the  bars  were  run  through  with 
one  cut  of  the  dredge,  making  a  channel  of  an  average  width  of  about  35  feet. 

Sun'eys,  with  soundings  before  and  after  dredging,  were  made  of  the  new  channels. 

The  steamer  Ogama,  operated  in  connection  with  the  dredges,  did  all  the  towing 
and  kei)t  the  dredges  supplied  with  fuel,  subsistence,  etc.  Number  of  trips  made,  50 ; 
total  miles  run,  2,422.  The  cost  of  operating  the  steamboat  in  connection  with  the 
dredges  is  included  in  the  cost  of  the  work. 

During  a  thort  period  of  fairly  high  water,  in  July,  the  steamer  Ogama  made  a 
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trip  to  Goose  Rapids,  and  a  ^reek  was  occupied  in  clearing  the  channel  in  the  Yieinity 
of  Bellemont,  X.  Dak.,  of  snags,  overhanging  trees,  andl>owldera.  Length  of  riyer 
-worked  over,  9  miles;  bowlders  removed,  57.  =  27i  cubic  yards;  overhanging  trees 
and  snags  6  inches  to  14  inches  in  diameter,  34.  Cost  of  removing  bowlders,  $5.37 
per  cubic  yard;  overhanging  trees  and  snags,  an  average  of  $3.26  each. 

The  dredging  season  of  1891  was  brought  to  a  close  October  2^.     After  the  close  of 
the  work  aU  of  the  boats  were  returned  to  winter  quarters  at  Grand  Forks^  N.  Dak. 

Dredge  vcork  in  d«iail, 

BRISDGA  OTTBB  TAIL. 


Ko.  of 
out. 


18 
10 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
83 


Location. 


Sec  30,  T.  156,  B.  50  (new  work) 

Sec.  30,  T.  156,  R.  50  (new  work) ,. 

Sec.  20,  T.  156.  R.  50  (extension  of  cut  Ko.  20, 1887) . 

Sec.  18,  T.  156,  R.  50  (new  work) 

Sec.  17,  T.  156,  R,  50  (new  work) 

Sec.  7,  T.  156,  R.  50  (new  work) 

Sec  82,  T.  157,  R.  50  (new  work) 

Sec.42.  T.  157.  R.  50  (extenaion  of  cnt  No.  22, 1887). 
Sec.  32,  T.  157,  R.  50  (extension  of  cnt  Ko.  22, 1887). 

Sec.  20,  T.  157,  R.  50  (new  work) 

Sec  18,  T.  157,  R.  50  (new  work) 

Sec.  18,  T.  157,  R.  50  (new  work) 

Sec.  17,  T.  157,  R.  50  (new  work) 

Sec  17,  T.  157,  R.  50  (new  work) .• 

Sec.  6,  T.  157,  R.  50  (new  work,  35-foot  channel) . . . 
Sec.  5,  T.  158,  R.  50  (new  work,  35-foot  channel) . . . 

Total.. -T 


Exoava- 

Tratniiig 

Wing 

Chahnel 

tlon. 

dams. 

dama. 

cut. 

Chi.ydt. 

Lin.f9H. 

Lin.fteL 

iAn./eef. 

1,488 

305 

SO 

805 

.  2,080 

300 

50 

300 

5,860 

970 

115 

1,020 

1,483 

500 

.  50 

500 

6,000 

1,220 

125 

1^260 

2.826 

600 

70 

ooo 

8,495 

1,535 

155 

1,565 

6,640 

050 

90 

-  950 

2,419 

500 

600 

655 

300 
500 

300 

1,765 
681 

590 

175 
325 

175 

2,322 

135 

325 

Oil 

326 

70 

325 

3,483 

1,150 

00 

1,150 

8,053 

?,800 

180 

2,860 

54,760 

12,545 

1.X60 

12.725 

llie  dredge  Otter  Tail,  July  1,  was  at  work  on  cut  No.  18,  30  miles  north  of  Grand 
Forks,  and  continued  the  channel  excavation  until  October  28.  During  this  period 
the  dredge  worked  over  44^  miles  of  river,  making  the  sixteen  channel  cuttings  aa 
above. 

DREDGE  UKSER  FRITZ. 


-No.  of 
cnt. 


2. 
3. 
4. 

5. 
6. 

7. 


Location. 


Sec.  20;  T.  159,  R.  50  (partial,  now  work) 

Sot\  17,  T.  159.  R.  50  (new  work) 

Sec.  18,  T.  159,  R.  50  (new  work ) 

Sec.  8,  T.  150,  R.  50  (35foot  ihannel,  new  work) 

Set!.  29,  T.  159,  R.  50  (new  work) 

Sec.  32,  T.  150,  R.  50  (35-foot  channel,  new  work) 

Total 


Exoava* 

Training 

Wing 

Channel 

tion. 

dams. 

dama. 

cut. 

Cu.  yd*. 

Lin.  ft. 

Liu,  ft. 

if n.  ft. 

4,071 

635 

270 

560 

7.  :J28 

880 

265 

880 

13, 8*J1 

2.415 

230 

2,475 

5, 753 

1,220 

200 

1,270 

1, 523 

320 

125 

320 

12, 288 

3,280 

150 

8,280 

45,682 

8,750 

1,240 

8,785 

The  dredge  XJniier  Fritz  July  1  was  at  work  in  Cut  No.  2,  on  the  Pelican  bars, 
which  was  about  two-thirds  completed  at  that  time,  and  continued  the  channel  ex- 
cavation until  the  19th  of  October. 

During  this  period  the  dredge  worked  over  8  miles  of  river,  completing  the  six 
channel  cuttings  as  above. 

Season  of  1892  to  June  SO, — The  work  this  vear  was  commenced  by  fitting  up  the 
steyner  Ogama  for  a  trip  of  inspection  over  the  unimproved  portion  of  Goct^  Rapids 
on  Sf  ay  8,  taking  advantage  ol  the  comparatively  high  sta^e  of  water  at  that  tune, 
and  after  the  return  to  Grand  Forks,  the  preliminary  operations  necessary  to  put  the 
dredging  fleet  in  shape  were  commencea.  The  work  to  this  date  has  consisted  in 
the  general  repair  of  the  boats  aud  machinery,  partial  calking  of  the  entire  Oeet,  re- 
placing worn-out  castings  on  the  dredges,  exchange  of  the  boiler  of  Dredge  No.  1  for 
that  of  the  scow  derrick,  and  everything  necessary  to  prepare  the  dredging  fle«t  for 
the  resumption  of  work.  Total  cost  of  repairs,  distributed  generally  throughout  the 
fleet,  $948.75. 

Very  respectfully,  your  obedient  servant, 

E.  Davbnport, 
Aeaietant  Engineer, 

Maj.  W.  A.  Jones, 

Corps  of  Engineers,  U.  S,  A» 
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COMMERCIAL  BTATI8TIC8. 

The  stage  of  water  in  the  Red  Rirer  during  the  boating  season  of  the  past  year 
hasvbeen  more  favorable  than  any  year  since  1885.  During  the  last  half  of  the  sea- 
son of  1891,  the  water  reached  the  vicinity  of  zero  on  the  Grand  Forks  gauge  only 
for  a  short  time  during  the  months  of  August  and  September.  In  1892,  to  June  30, 
the  water  raneed  from  8  feet  to  28  feet  on  the  Grand  Forks  gauge,  giving  at  the 
lowest  12  feet  m  the  channel  to  the  north  of  that  place  and  not  less  than  4  feet  on 
Goose  Rapids. 

The  Red  River  Transportation  Company  has  been  the  only  steamboat  line  in  active 
operation  during  the  past  year.    Their  one  steamfr,  the  W,  H,  AUap  (157  tons)^  and 
a  fleet  of  barges  have  been  steadily  occupied. 
The  following  is  a  statement  of  the  freight  moved  in  1891. 
From  the  north  to  Grand  Forks,  North  Dakota : 

Tom. 

Wheat 7,487 

From  the  south  to  Grand  Forks,  North  Dakota : 

Wheat 3,193 

From  Grand  Forks  north : 

Merchandise 60 

Lumber 647 

Cordwood 750 

Total 12,137 

Comparative  Mtatement  of  freight  moved  hy  steamboats  and  barges  during  the  past  thirteen 

years. 


Year. 


1801 
1890 
1889 
1888 
1887 


Tods. 


12, 187 

1,710 

3,866 

12,140 

10,405 


YeftT. 


1886 
1885 
1884 
1883 
1882 


Tone. 


10,507 
23,u43 
29,046 
25,314 
31,652 


Year. 


1881 
1880 
1879 


Tons. 


26,557 
21.651 
17,829 


SURVEYS  FOR  RESERVOIRS  AT  THE  SOURCES  OF  MISSISSIPPI,  ST.  CROIX, 

CHIPPEWA,  AND  WISCONSIN  RIVERS. 

Nothing  was  done  under  this  head  during  the  past  fiscal  year,  no  funds 
having  been  available  for  such  work.  For  account  in  detail  of  these 
surveys  reference  is  made  to  pages  1507  and  1508,  Appendix  Y,  Part 
II,  Annual  Report  of  Chief  of  Engineers,  1886. 

Money  statement 

(Amount  (estimated)  required  for  completion  of  existing  project $50,000 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and  harbor 
(     acts  of  1866  and  1867. 


Z  8. 

GAUGING  MISSISSIPPI  RIVER  AT  OR  NEAR  ST.  PAUL,  MINNESOTA. 

The  Board  of  Engineers,  to  whom  was  referred  the  project  for  the 
application  of  $37,000,  appropriated  by  the  river  and  harbor  act  of 
August  5,  188C,  for  reservoirs  at  the  headwaters  of  the  Mississippi 
Eiver,  recommended  in  their  report,  dated  May  24, 1887 :  "  That  such 
gaugings  be  made  at  or  near  St.  Paul,  during  the  annual  operation  of 
the  reservoirs  as  shall  determine  accurately  the  discharge  at  that  point 
at  critical  periods.''  (Page  1692,  Annual  Report  Chief  of  Engineers, 
1887.) 

The  river  and  harbor  act  of  August  11, 1888,  authorized  the  gaug- 
ings and  provided  for  them  as  follows : 

And  the  Secretary  of  War  shall  oaose  saoh  gangings  to  be  made  at  or  near  St. 
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Panl  during  the  annaal  operation  of  said  re8ervx>ir8  as  shall  determine  accurately 
the  discharge  at  that  point,  the  cost  of  the  same  to  be  paid  out  of  the  annual  appro- 
priation for  gauging  the  waters  of  the  Mississippi  River  and  its  tributaries. 


SsG.  6.  That  for  the  i>urpoee  of  securine  the  uninterrupted  ^au^ng  of  the  waters 
of  the  Lower  Mississippi  River  and  its  tributaries^  as  provided  for  m  Joint  resolution 
of  the  2lBt  of  February,  1871,  upon  the  application  of  the  Chiisf  of  Engineers,  the 
Secretary  of  War  is  hereby  authorized  to  draw  his  warrant  or  requisition  from  time 
to  time  upon  the  Secretary  of  the  Treasury  for  such  sums  as  may  be  necessary  to  iTo 
such  work,  not  to  exceed  in  the  aggftgate  for  each  year  the  amount  appropriated  in 
this  act  for  such  purpose :  ProvidSt,  however,  That  an  itemized  statement  of  said  ex- 
penses shall  accompany  the  annual  report  of  the  Chief  of  Engineers. 

GFaugings  were  not  made  until  the  fall  of  1889,  although  an  allotment 
of  $900  for  the  fiscal  year  ending  June  30, 1889,  had  been  made.  On 
account  of  the  lateness  in  the  season  and  the  condition  of  the  river  it 
was  not  deemed  advisable  to  expend  any  of  the  money  that  year. 

The  allotments  of  $600,  $900,  and  $900,  made  for  the  fiscal  years 
1889-'90, 1890-'91,  and  1891-'92,  respectively,  were  applied  to  gauging 
the  Mississippi  River  at  St.  Paul. 

During  the  past  year  a  total  of  135  gaugings  have  been  made,  as 
follows : 

Table  of  gaugings  made  at  St.  Paul^  Minneeota,  dunng  theftsoal  year  ending  June  SO,  1S92. 


No. 

D*te. 

1891. 

1 

July  1 

2 

July  2 

8 

July  3 

i 

July  « 

5 

July  10 

6 

July  11 

7 

July  18 

8 

July  14 

9 

July  15 

10 

July  16 

n 

July  17 

12 

July  18 

13 

July  20 

u 

July  21 

15 

July  22 

16 

July  23 

17 

July  24 

18 

July  25 

19 

July  27 

20 

July  28 

21 

July  29 

22 

July  30 

23 

July  31 

24 

Aug.  1 

25 

Aug.  3 

20 

Aug.  4 

27 

Aug.  5 

28 

Aug.  6 

29 

Aug.  7 

30 

Aug.  8 

31 

Aug.  10 

32 

Aug.  11 

33 

Aug.  12 

34 

Aug.  13 

35 

Aug.  14 

36 

Aug.  15 

37 

Aug.  17 

88 

Aug.  18 

89 

Aug.  19 

40 

Aug.  20 

41 

Aug.  21 

Place. 


MiiwiMippl  RlTer 
at  Kobert  Street 
Bridge,  St.  Paul. 

— do 

— do 

— do 


..do 
..do 
,  .do 

..do 

.do 

.do 

.do 

..do 

,  .do 

..do 

..do 

..do 

..do 

..do 

,.do 

..do 

..do 

..do 

..do 

..do 

..do 

..do 

.do 

.do 

..do 

.do 

.do 

.do 

.do 

.do 

.do 

..do 

.do 

.do 

.do 

.do 

..do 


Method. 


Ellis  current  meter, 
No.  21. 


.do 
.do 
.do 

.do 
.do 
.do 

.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 

.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 


Readiuff 

of  8ig11^ 

service 

gauge, 

St.  Paul, 

Minn. 


2.78 


2.89 
2.70 
2.10 

2.54 
2.46 
2.75 

2.46 
2.27 
2.01 
1.96 
1.90 
1.94 
2.01 
1.91 

1.96 

2.00 

2.00 

1.97 

2.11 

2.01 

2.09 

2.30 

2.09 

1.80 

1.99 

1.80 

1.80 

1.84 

1.92 

1.06 

1.71  ! 

1.49  i 

1.47 

1.26 

1.54 

1.51 

1.63 

1.30 

1,86 

L68 


Discharge 
in  cubic 
feet  x>er 
second. 


6,773.27 


5,866.25 
5,668.15 
4,857.89 

5,420.16 
5,162.51 
5,600.07 

5,373.48 
5, 046. 35 
4, 821. 09 
4, 662. 35 
4,574.56 

4,696.38 

4. 596. 75 

4,637.77 
4,731.68 
4, 675. 77 
4, 516. 15 
4,860.72 
4,786.67 
4, 808. 89 
5, 259, 40 
4, 843. 49 

4. 473. 76 
4, 566. 43 
4, 399. 84 
4, 363. 60 
4, 390. 58 
4.472.47 
4, 659. 21 
4, 136. 35 
3,  760. 23 
3, 626. 33 
3, 507. 55 
3, 906. 40 
3,961.19 
3, 963. 01 
3, 548. 14 
4, 200. 84 
4,109.68 


Semarlu. 


Wind  downatreanL 

Wind  npstream; 
rain. 


Strong  wind  down- 
stream. 
Kaitt. 


Strong  wind  down- 
stream. 


Rain. 


Light  rala. 
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Teible  of  gaugings  made  at  St.  Paul,  Minneaotaf  ete.— Continaed. 


No. 


42 


43 
44 

45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 

63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 


Date. 


1891 
Aug.  22 


Aug.  24 
Aug.  25 
Aug.  26 
Aug.  27 
Ang.  28 
Ang.  29 
Aag.  31 
Sept.  1 
Sept  2 
Sept  3 
Sept  4 
Sept  6 
Sept  7 
Sept  8 
Sept  9 
Sept  10 
Sept  11 
Sept  12 
Sept.  14 
Sept  15 


Sept  17 
Sept  18 
Sept  19 
Sept  21 
Sept  22 
Sept  23 
Sept  24  ' 
Sept  25  I 
Sept.  26 
S^t  28  I 
Sept  29  i 
Sept.  30 
Oct.      1 
Oct       2 
Oct.      3 1 
Oct.      5 


79 

Oct. 

0| 

80 

Oct. 

7' 

81 

Oct. 

8 

82 

Oct. 

10 

83 

Oct. 

12' 

84 

Oct. 

13 

85 

Oct. 

14 

86 

Oct 

15 

87 

Oct. 

16 

88 

Oct. 

17 

89 

Oct. 

19 

90 

Oct. 

20 

91 

Oct. 

21 

92 

Oct. 

22 

93 

Oct 

23 

94 

Oct. 

24 

95 

Oct. 

26 

96 

Oct. 

27 

97 

Oct 

28 

98 

Oct. 

29 

99 

Oct. 

80 

100 

Oct 

31 

101 

Nov. 

3 

102 

Nov. 

4 

103 

Nov. 

5 

104 

Nov. 

6 

105 

Nov. 

7 

106 

Nov. 

9 

107 

Nov. 

10 

108 

Nov. 

11 

109 

Nor. 

12 

110 

Nov. 

13 

111 

Nov. 

14 

1892 

112 

June 

1  1 

113 

June 

2  1 

114 

June 

31 

115 

June 

4  ' 

Place. 


Misslsaippi  River 
at  Robert  Street 
Bridge,  St  PauL 
do 


.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
■.do 
.do 
.do 
.do 
.do 

.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 

.do* 
.do 

.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 

.do 
.do 
.do 
.do 


Method. 


Ellis  current  meter, 
No.  21. 


.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
do 
.do 
.do 
.do 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
do. 
..do  . 
.do. 
.do. 
.do. 
.do  . 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
do. 
•do*, 
.do. 
.do. 
.do. 

.do. 
.do. 

.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 

.do  . 
-do. 
.do. 
.do. 


Reading 

of  signal 

service 

gauge, 

St  Paul, 

Minn. 


1.60 


1.36 
1.61 
1.46 
1.46 
1.34 
1.25 
1.48 
1,49 
1.47 
1.35 
1.31 
1.29 
1.70 
1.49 
1.25 
1.20 
1.40 
1.07 
1.55 
1.34 

1.40 
L34 

1,25 
1.15 
1.38 
1.07 
1.31 
1.28 
1.24 
1.50 
1.62 
1.60 
1.56 
1.70 
1.85 
1.63 
1.80 
1.45 
1.60 
1.50 
1.35 
1.50 
1.45 
1.45 
1.40 
1.27 
1.40 
1.50 
1.48 
1.48 
1.32 
1.21 
1.18 
1.40 
1.35 
1.41 
1.38 

1.32 
1.38 

1.10 
1.31 
1.11 
0.97 
0.82 
1.00 
0.54 
0.90 
0.65 
0.80 

11.45 
11.10 
10.80 
10.46 


Discharge 
in  cubic 
feet  per 
second. 


3,738.54 


3, 674. 88 
3,892.53 
3,764.19 
8,746.77 
3,532.92 
3,366.80 
3,665.06 

3. 792. 81 
3, 636. 44 
3,  555,  24 
3,476.63 
3, 390. 22 
4, 323. 20 
3,626.98 
3,208.58 
3, 328. 44 
3,482.m 
3, 2:^3. 58 
4,227.02 
8, 614. 30 

8, 767. 84 
3, 512. 16 
3,327.51 
8,244.63 
S,  doll.  Ski 
3,  111.  75 
3, 386. 15 

8. 287. 82 
3, 428. 81 
3, 679. 28 
3, 956. 24 
3, 893. 81 
8, 875. 35 
3,9«1.58 

4. 210. 55 
3,999.09 
4,242.02 
3, 606. 50 
3,963.94 
3.824.29 
3,537.39 
3,808.86 
3,720.91 
3,761.12 
3,648.76 
3,458.31 
3, 710. 14 
3,830.91 
3, 894. 75 
3,780.80 
3,548.49 

3. 539. 56 
3,459.02 
3, 692. 73 
3.535.92 
3,656.90 
3,590.47 

3,612.36 
3,578.93 

3,192.96 
3,446.98 
3, 189. 88 
3, 036. 18 
2,686.20 
2,988.85 
2,422.52 
2,824.86 
2,507.87 
2,742.97 

39,478.47 
38, 093. 46 
85,547.75 
83,526.12 


Remarks. 


Wind  downstream. 
Strong  downstream 
wind. 


S Strong  wind  down- 
stream;   large 
waves. 
Very   strong   wind 
downstream. 


Wind  upstream. 
Rain. 

Strong  wind  down- 
stream. 


Wind  downstream. 
(Strong  wind  down- 
<  stream.  Very  cold 
(    and  high  waves. 
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Table  of  gaugfngM  made  at  St.  Paul,  Minneeoia,  etc. — Continued. 


Ko. 


U6 


117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
12S 

lao 

180 
131 
132 
133 
134 
136 


Date. 


1882. 
Jane    6 


7 
8 
9 


June 
June 
June 
June  11 
Jtine  13 
June  14 
Jnne  15 
June  16 
Jnne  17 
June  18 
Jone  20 
June  21 
June  22 
June  23 
June  24 
June  25 
Jnne  27 
June  28 
June  30 


Place. 


Mississippi  RiTer 
at  Bobert  Street 
Brldi^e,  St.  Paul. 

do 

, do 

— do 

— do 

...do 

do 

do 

— do 

— do 

— do 

...do 

— do 

..  .do 

...do  .,..,. 

..  .do 

...do 

...do  ...A 

— do 

...do 


Kethod: 


Ellis  current  meter, 
yo.  21. 


.do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

do 

do 

do 

do 

.do 

do 

.do 

.do 

.do 

.do 


'& 


Readln 
of  si 
service 

sPpaSi, 
Minn. 


9.65 
9.50 
9.25 

a97 

8.70 

a  70 

8.80 
8.95 
9.50 
9.52 
9.85 
9.80 
9.65 
9.48 
9.00 
8.75 
8.65 
8.80 
8.60 


Discharge 

in  cubic 

feet  per 

second. 


20,308.94 


31,149.52 
28,936.73 
28,082.76 
26,085.24 
24,473.48 
24,768.81 
25,798.58 
26, 273. 18 
28,982.61 
29,074.36 
31, 182. 68 
30, 150. 63 
29,473.57 
28,458.74 
26, 242. 52 
24,899.49 
24,945.28 
25,723.16 
24,128.47 


Bemarka. 


The  gaiigings  were  made  by  observing  the  mid-depth  velocities  in 
sections  20  feet  apart.  Mean  velocity  was  taken  as  95  per  cent  of  mid- 
depth  velocity. 

The  results  of  the  gaugings  are  interesting  and  valuable  so  far  as 
they  go,  but  the  money  heretofore  allotted  and  made  available  for 
gaugings  has  been  inadequate  to  procure  the  information  needed  for  a 
correct  and  scientific  investigation  of  the  effect  of  the  reservoir  water 
on  the  Mississippi  Biver.  It  is  imperative  that  this  effect  shall  be 
ascertained  and  established  beyond  question.  The  knowledge  gained 
would  be  of  use,  not  only  in  connection  with  the  present  reservoir  sys- 
tem at  the  head  waters  of  the  Mississippi  Eiver,  but  also  in  determin- 
ing the  value  of  reservoirs  as  a  means  of  improving  rivers  in  general. 

It  is  recommended  that  Congress  be  asked  to  fix  the  amount  to  be 
annually  available  for  this  specific  work. 

Amount  expended  during  the  fiscal  year  ending  June  dO,  1892,  in- 
cluding outstanding  liabilities^  1900. 

Ahatract  of  allotments. 

For  fiscal  year  ending  Jnne  30  - 

1889 *$900 

1890 600 

1891 900 

1892 900 

Money  statement 

July  1,  1891,  balance  unexpended $1, 179. 07 

June  30,  1892,  amount  expended  during  tiscal  year 1, 133. 85 

July  1;  1892,  balance  unex]^ended 45.22 

July  1,  1892,  outstanding  habilities 45. 22 

Amount  allotted  for  fiscal  year  ending  June  30,  1893 500.00 

Amount  thatcanbeprofitablyexpendedinfiscalyearendinffJuneSO,  1894      4, 600. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

*  Not  used. 
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Itemized  statement  of  expenditures  during  the  fiscal  year  ending  June  SOj  J189S, 


Dste. 


1801. 
July  31 .. 
Aug.  29.. 
Sepi2... 
Sept  16.. 
Sept  22., 


Ootl. 
Oct  16 


KoT.2«iidn 

Dec.l 

1892. 

js  eo«  D»«*a»>.. 


Junes 


To  whom  p*id. 


Sundry  perwmt 

St  Paul  White  Lead  and  Oil  Co. 

Sundry  peraons 

John  wolf 

A.  O.Powell 

D.W.ColIlee 

George  W.Allen 

Sundry  persons 

Robinson  and  Gary  Co 

Ames,  Ebert  it  Co. 


American  Express  Co. 

Sundry  persons 

do 


Total. 


For  what  paid. 


Pay  roll  for  July,  1891 

Paint 

Pay  roll  for  August,  1891  — 

Services  

Traveling  exi>enses 

do 

do 

Pav  roll  for  September,  1891. 

Wire  rope,  etc 

Dry  batteries 

Express  charges 

Pav  roll  £br  October,  1891 . . . . 
Pay  roll  for  November,  1891  . 


Henry  E.  Wedelsteadt  &  Co 

Wriffh^  Barrett  &  StilweU 

Keuffel,  Esser  &  Co 

ISoeringer  &  Son 

Pioneer  Press  Co 

Brown,Treacy  Sc  Co 

Noye8Bros.«  Cutler 

Ames,  Ebert  &  Co 

D.W.  Collies 


Stationery 

Waste  baskets... 
Blue-print  paper. 

Section  liner 

Mounting  maps . . 
Paper  and  ink... 
Chemicals,  etc... 

Okonite 

Services 


Amount 


$166.00 

L15 

189. 2S 

.75 

1.92 

1.22 

1.82 

133.50 

7.80 

3.60 

.45 

171. 17 

153.67 

51.39 
2.17 
1.16 
7.50 
3.50 
1.75 
4.62 
1.50 

10.50 


854.78 


Outstanding  liabilities  June  SO,  1892. 


To  whom  owing. 


D.W.  Collies 

St.  Paul  Brass  Works  . 
Bobinson  and  Cary  Co. 
Boeringer  dt  Son 


Expended  during  the  fiscal  year  ending  June  30, 1892 
Total 


On  account  of— 


Services  

Meter  weight. . 
Wire  sash  cord 
Brass  tags 


Amount. 


$35.00 

9.36 

.40 

.46 


45.22 
854.78 


900.00 


Zg. 

PRELIMINARY  EXAMINATION  AND  SURVEY  OF  RED  RIYER  OF  THE 
NORTH  AND  TRIBUTARIES  ABOVE  FERGUS  FALLS  AND  CR00K8T0N, 
MINNESOTA,  AND  OF  BIG  STONE  LAKE,  MINNESOTA,  AND  SOUTH  DA- 
KOTA, WITH  A  VIEW  TO  IMPROVING  NAVIGATION  THEREON  BY  THE 
ERECTION  OF  SUITABLE  DAMS,  OR  BY  SUCH  OTHER  MEANS  AS  MAY 
BE  DEEMED  BEST. 

[Printed  in  House  Ex.  Doc.  No.  127,  Fifty-second  Congress,  first  session.} 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtonj  D.  0.,  February  6j  1892. 

Sm :  I  have  the  honor  to  submit  herewith  reports,  dated  February 
24, 1891,  and  January  11, 1892,  respectively,  upon  preliminary  exami- 
nation and  survey,  with  map,  •  of  Bed  Eiver  of  the  North  and  tributaries 
above  Fergus  Fails  and  Orookston,.  Minn.,  and  of  Big  Stone  Lake, 
Minnesota  and  South  Dakota,  with  a  view  to  improving  navigation 


*  Not  reprinted.    Printed  in  House  Ex.  Doc.  No.  127,  Fifty-second  Congress,  first 
session. 
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thereon  by  the  erection  of  suitable  dams  or  by  such  other  means  as  may 
be  deemed  best,  made  by  Maj.  W.  A.  Jones,  Corps  of  Eugineers,  in 
compliance  with  provisions  of  river  and  harbor  act  approved  September 
19^890. 

The  plan  of  improvement  presented  contemplates  the  formation  of  two 
reservoir  systems,  at  Bed  Lake  and  Lake  Traverse,  at  the  head  waters 
of  tributaries  to  the  Eed  Eiver  of  the  North,  for  the  purpose  of  dimin- 
ishing the  effects  of  floods  and  of  storing  water  for  use  at  low  stages  in 
the  ^d  Eiver  system. 

The  plan  for  the  Eed  Lake  reservoir  system  contemplates  the  con- 
struction of  a  reservoir  dam,  with  a  lock,  in  Eed  Lake  Eiver  near  the 
outlet  of  the  lake.  Navigation  up  Eed  Lake  Eiver  to  the  lake  is  to  be 
provided  for  by  the  construction  of  locks  and  dams  at  Grookston  and 
Thief  Eiver. 

The  plan  for  the  Lake  Traverse  reservoir  system  contemplates  the 
diversion  of  Otter  Tail  Eiver  into  Eabbit  and  Bois  de  Sioux  rivers 
by  constructing  a  dam  and  canal  near  Breckenridge;  construction  of  a 
dam  and  lock  in  Bois  de  Sioux  Eiver  below  the  mouth  of  the  Eabbit; 
and  construction  of  a  dam  at  the  foot  of  Bi^  Stone  Lake,  and  exca- 
vation of  a  canal  to  connect  Big  Stone  Lake  with  Lake  Traverse. 

The  estimated  cost  of  these  works,  not  including  flowage  damages,  is 
as  follows : 

Red  Lake  system : 

Red  Lake  dam  and  lock $150,000 

Dam  and  lock  near  Thief  River 150,000 

$300,000 

Lake  Traverse  system : 

Dam  and  lock  In  Bois  de  Sioux  River  below  Rabbit  River. . .    150, 000 
Canal  between  Otter  Tail   River  and  Rabbit  River,  near 

Breckenridge 60, 000 

Dam  across  Otter  Tail  River 20,000 

Dam  at  foot  of  Big  Stone  Lake 1 150,000 

Canal  between  Big  Stone  Lake  and  Lake  Traverse 30, 000 

410, 000 

Surveys  and  contingencies 150,000 

Total 860,000 

Major  Jones  also  suggests  that  a  canal  55  miles  long  could  be  con- 
structed from  Eed  Lake  to  Rainy  Lake  Eiver  (which  empties  into  the 
Lake  of  the  Woods),  extending  navigation  to  that  region,  at  a  cost  of 
about  $15,000  per  mile. 

The  amount  of  commerce  on  the  Eed  Eiver  of  the  iN'orth  does  not 
justify  undertaking  a  project  of  this  magnitude,  and  in  my  opinion  the 
river  is  not  worthy  of  improvement  to  this  extent  by  the  General  Gov- 
ernment. 

Very  resi)ectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen,,  Chief  of  Ungineers. 

Hon.  S.  B.  Elkins, 
Secretary  of  War. 


appendix  z ^report  of  major  jones.  1855 

pbelihinary  examination  of  red  river  of  the  north  and  trib- 
utaries above  fergus  falls  and  orookston,  minnesota,  and 
of  big  stone  lake,  minnesota  and  south  dakota,  with  a  view 
to  improving  navigation  thereon  by  the  erection  op  suit- 
able dams,  or  by  suoh  other  means  as  may  be  deemed  best. 

United  States  Engineer  Office, 

St,  Paul,  Minn.,  February  J^,  1891. 

General:  In  compliance  with  *the  act  of  Congress,  September  19, 
1890, 1  have  the  honor  to  report  the  result  of  a  preliminary  examination 
of  "  Eed  River  and  tributaries  above  Fergus  Falls  and  Crookston  and 
of  Big  Stone  Lake,  with  a  view  to  improving  navigation  thereon  by  the 
erection  of  suitable  dams,  or  by  such  other  means  as  may  be  deemed 
best,  together  with  an  estimate  of  cost." 

I  interpret  the  foregoing  as  calling  for  an  investigation  of  the  ques- 
tion of  improving  the  Bed  River  of  the  North  by  means  of  reservoirs 
at  Big  Stone  Lake,  and  on  the  Otter  Tail  and  Red  Lake  rivers,  and 
have  made  the  examination  accordingly. 

description  of  the  red  river  of  the  north,  with  tribu- 
taries, AND  BIO  STONE  LAKE  AND  LAKE  TRAVERSE. 

BED  RIVER  OF  THE  NORTH. 

The  Red  River  of  the  Korth  is  a  sluggish,  narrow,  and  tortuous 
stream  subject  to  excessive  variations  in  volume.  It  drains  an  area  of 
32,000  square  miles  of  fertile  country  in  the  States  of  Minnesota  and 
Korth  Dakota.  Together  with  one  of  the  tributaries,  the  Bois  ^6  Sioux, 
it  forms  the  boundary  line  between  those  States. 

The  region  drained  in  Minnesota  lies  west  of  the  Mississippi  River 
basin  and  north  of  the  Minnesota;  in  Korth  Dakota,  east  of  the  Devils 
Lake  basin  and  the  James,  or  Dakota,  River. 

The  main  river  is  formed  at  Breckenridge  by  the  conjunction  of  the 
Bois  de  Sioux  and  Otter  Tail  River.*  Its  general  course,  as  weU  as 
that  of  the  Bois  de  Sioux,  is  due  north  to  the  British  Possessions  and 
empties  into  Hudson  Bay.  It  has  no  connection  with  any  other  waters 
of  the  United  States,  except  during  times  of  freshets,  when  the  waters 
of  Lake  Traverse,  the  source  of  the  Bois  de  Sioux,  mingle  with  those 
of  Big  Stone  Lake  on  the  Minnesota  River. 

On  inspecting  a  map  of  the  Red  River  Basin,  one  is  struck  with  the  fsetct  that  most 
of  the  tributary  streams  hare  their  sources  in  a  higher  latitude  than  their  mouths. 
This  peculiarity  extends  as  far  north  as  the  Saskatchewan,  in  Manitoba,  and  would 
seem  to  suggest  that  ori^naUy  .the  general  slope  of  the  country  was  to  the  south, 
and  that  uie  waters  of  tnis  immense  area  were  drained  by  a  large  stream  which 
occupied  the  now  comparatively  dry  valley  of  the  Minnesota.  Maj.  G.  K.  Warren, 
in  his  report  on  the  Minnesota  Valley,  advances  the  theory  that  there  has  been 
a  subsidence  along  the  valley  of  the  Red  River,  having  its  maximum  below  Lake 
Winnipeg,  together  with  a  possible  upheaval  of  the  headwaters  of  the  Minnesota 
River.  All  the  natural  features  of  the  Red  River  Valley  confirm  this  theory.  (Col. 
Farquhar's  report,  page  370,  Annual  Report,  1875,  Part  I.) 

The  tributaries  from  the  west,  or  Dakota,  are  inconsequent,  except 
during  periods  of  freshets,  though  a  few,  like  l^e  Oheyenne,  are  of  great 
length. 

The  topography  of  the  country  (prairie)  through  which  the  Dakota 
tributaries  flow  is  not  adapted  to  the  sustenance  of  rivers.    There  are 

•Authorities  dill'cr  ah  to  whether  the  Otter  Tail  River  extends  beyond  Otter  Tail 
Lake,  with  that  Lake  as  the  head  of  the  Red  River  of  the  North.  This  office  hat 
always  applied  the  names  as  used  in  the  text. 


1856   BEPOBT  OP  THE  CHIEF  OF  ENGINEERS,  U.  S.  ABMY. 

no  forests,  swamps,  nor  lakes  to  form  natural  reservoirs.  Those  fix>m 
the  east,  or  Minnesota,  present  many  like  characteristics,  with  the  ex- 
ception of  the  Otter  Tail  and  Red  Lake  rivers,  which  take  their  rise  in 
the  timbered  country  and  are  fed,  in  the  former,  by  a  system  of  lakes, 
and  in  the  latter  by  one  large  lake.  These  two  streams  furnish  a^ut 
all  of  the  low- water  volume  of  the  river. 

The  Bois  de  Sioux,  one  of  the  two  streams  forming  the  Bed  Biver  of 
the  North  and  the  most  southern  tributary,  is,  in  itis  natural  state,  of 
little  importance,  but  becomes  of  some  prominence  approaching  the 
Otter  Tsui  and  Bed  Lake  rivers,  from  the  fact  that  it  takes  its  nse  in 
Lake  Traverse,  which  perhaps  might  be  developed  into  an  artificial  res- 
ervoir  for  the  increase  of  the  low-water  volume  of  the  Bed  Biver. 

The  banks  of  Bed  Biver  are  of  clay;  in  height  they  increase  from  12 
feet  at  Breckenridge  to  50  feet  at  Pembina. 

The  bed  of  the  river  is  mainly  of  clay,  with  some  gravel  and  bowlders 
below  Breckenridge  and  at  Goose  Bapids. 

For  a  short  dis^nce  below  the  mouth  of  the  Bed  Lake  Biver  sand 
that  has  been  carried  down  by  that  stream  is  found  mixed  with  the  clay 
in  the  bars,  but  it  soon  disappears. 

The  slope  of  the  river  is  small  and  tolerably  uniform.  Tlie  total  fall 
from  Breckenridge  to  the  northern  boundary  line,  a  distance  by  river  of 
305.52  miles,  is  194.52  feet,  or  at  the  rate  of  0.49  foot  per  mtte.  The  max- 
imum slope  occurs  at  Goose  Bapids,  where  the  river  flows  through  a 
drift  formation  12  miles  wide,  extending  across  the  country  at  right 
angles  to  the  course  of  the  river.  The  rapids  are  produced  by  bars  of 
tenacious  clay  covered  with  a  layer  of  coarse  gravel,  cobblestones,  and 
bowlders.  The  maximum  fall  is  at  the  head  of  the  rapids,  being  4.6  feet 
in  0.928  mile. 

Until  1886  the  lowest  volume  at  Moorhead  was  considered  to  be  about 
500  cubic  feet  per  second.  In  1874  the  low- water  volume  at  Brecken- 
ridge was  place.d  as  high  as  1,000  cubic  feet  per  second,  based  "on  infor- 
mation obtained  that  covers  the  last  twenty  years  [1854-'74].''  Since 
1886  the  low- water  volume  has  been  reduced  one-half.  During  exces- 
sive dry  periods  the  Bois  de  Sioux  is  merely  pools  of  water  separated 
by  dry  bars.  The  Otter  Tail  Biver  furnishes  the  supply  of  water  at 
Breckenridge,  about  200  cubic  feet  per  second.  Between  that  i)oint 
and  Moorheaa  this  amount  is  increased,  by  the  tributaries,  50  cubic  feet 
per  second,  making  250  cubic  feet  per  second,  the  low-water  volume  at 
Moorhead.  Before  reaching  the  Bed  Lake  Biver  another  increment  of 
60  cubic  feet  per  second  is  added.  The  latter  stream  joins  the  Bed 
Biver  at  Grand  Forks  and  furnishes  about  200  cubic  feet  per  second  at 
extreme  low  water.  The  volume  of  the  Bed  Biver  of  the  North  at  Grand 
Forks  is  therefore  500  cubic  feet  per  second.  From  here  to  the  bound- 
ary line  probably  100  cubic  feet  per  second  is  added. 

The  ruling  depths  in  the  river  for  the  extreme  low  stage  of  250  cubic 
feet  per  second  at  Moorhead  are  approximately  as  follows: 

IncbM. 

Breckenridge  to  Moorhead 6 

Moorhead  to  Goose  Rapids 12 

Goose  Rapids 6 

Goose  Rapids  to  boundary  line 12 

For  the  stage  corresponding  to  500  cubic  feet  per  second  at  Moorhead, 
the  ruling  depths  on  the  undredged  bars  are: 

Inches. 

Breckenridge  to  Moorhead 12 

Moorhead  to  Goose  Rapids 18 

Goose  Rapids 18 

Goose  Rapids  to  boundary  line 18 
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The  following  table  shows  the  length,  width,  depth,  high  and  low 
water  volumes,  height  of  banks,  and  flood  level: 


rrom— 


Breckenridge 

Fort  Abercrombie 

Moorhf^ad 

GooHe  Kapids 

Frog  Point 

Grand  Porks 

Turtle  River 

BieSolt  River 

Feucan 


Total 


Fort  Abercrombie 

Moorhead 

( Jooso  RtipidB 

Frog  Point 

Grand  Forks 

Turtle  River 

Kig  Salt  River 

Lower  End  Pelican  bars. 
Boundar3'  line 


Distance  in 
miles. 


By 
river. 

By 
land. 

26.00 
71.00 
9R06 
21. 9G 

Slope. 


Total  fall. 


35.00 
25.00 
30.50 
40.00 
48.00 


22 

18 
13 
17 
28 


} 


Feet. 
35.5 
38.2 
50.658 
21.109 
•12.8 
6.2 

20.661 

9.333 


395.52  I I     194.521 


Average 
per  mi 


age 
lile. 


Feet. 
1.36 

.616 

.865 
.403 

.298 

.104 


From— 


Breckenridge 


Fort  Abercrombie 

Hoorhead 

Goose  Rapids 


Frog  Point  . . . , 
Grand  Forks  . 
Turtle  River.. 
Big  Salt  River 


Pelican 


To— 


Slope. 


Maximum. 


At- 


Fort     Aber-     Conollys  Rapids 
crorabie. 

Moorhead 

Cioose  Rapids . 

Frog  Point !  Upper  End  of  Goose 

I      Rapids. 

Grand  Forks  ..{ ".. 

Turtle  River  . .    Turtle  River  bars 

Big  Salt  Rivor. 
Lower  End  Pel- 
ican bars. 
Boundary  line . 


Length. 


MiUa. 


0.928 


5.000 


Fall. 


Feet. 


4.6 


Average 
per  mile. 


Feet. 
2.446 

1.389 

"'4L96" 


Width 

of 
river. 


Feet. 
125 

05 
100 
160 

100-200 


250-300 


From— 


Breckenridge 


Fort  Abercrombie 


Moorhead. 


Groose  Rapids 
Frog  Point... 


Pelican 


To- 


Height  ot 
banks. 


Fort    Aber 
orombie. 


Moorhead 


Goose  Rapids 

Frog  Point . . 
Grand  Forks 


Boundary  line 


12  feet 


At  Moorhead, 
37|  feet. 


At  Frog  Point, 
61i  feet. 


At  Pembina, 
50  feet. 


Low-water 
volume. 


High-water 
volume. 


At  Breckon- 
ridjse,  200 
cubic  feet 
per  second. 

At  Moorhead. 
250  cubic 
feet  per  sec- 
ond. 


At  Grand 
Forks,  500 
cubic  feet 
per  Herond. 

At  boundary 
line,  600 cu- 
bic feet  per 
second. 


At  Moorhead, 
20,000  cubic 
feet  i)er sec- 
ond. 

At  Elm  River, 
30,000  cubic 
feet  per  sec- 
ond. 


At  Pembina, 
40,000  to 
.50.000  cubic 
feet  per  sec- 
ond. 


Ranj^e  between 

high  and 
low  water  mark. 


At    Brecken- 
ridge, 16  feet. 


At     Moorhead, 
32.8  feet. 


At  Elm   River, 

36.2  feet. 
A  t     Caledonia, 

39.6  feet. 


At  Grand  Fork», 
42.5  feet. 


At  Pembina,  38.9 
feet. 


The  obstructions  to  navigation  are: 

(1)  Lack  of  water  during  low- water  stages.  When  the  volume  falls 
to  250  cubic  feet  per  second  at  Moorhead  navigation  is  practically 
suspended  and  can  not  be  made  possible  within  a  reasonable  cost  with- 
out an  increment  to  the  volume. 
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(2)  With  a  volume  of  500  cubic  feet  per  se<;ond  at  Moorbead  the  ob- 
Btructions  betweeu  Breekenridge  and  Moorhead  have  been  stated  in 
Maj.  Allen's  report  dated  January  31,  1880  (page  1829,  Annual  Beport 
1881,  Part  ii),  as  follows  : 

From  Breckenridge  (the  iunction  of  the  Otter  Tail  and  Bois  de  Sionx  rivers)  to 
old  Fort  Abercroiubie — a  ciiHtuuce  by  river  of  26  miles — the  sloj^e  or  faU  of  tlio  sur- 
face of  the  stream  is  35.542  feet,  or  an  average  slope  per  mile  of  1.36  feet,  with  one 
stretch  included  of  1.3  miles  with  an  average  slope  of  2.86  feet  per  mUe.  'I^his  latter 
slope  is  over  what  is  known  as  Conollys  Kapids.  The  river  for  the  entire  26  miles  is 
about  200  feet  wide,  and  for  a  gi'eatcr  portion  of  the  distance  tliL'  river  bed  is  formed 
of  gravel,  mixed  with  frequent  bowlders,  some  of  which  have  cubical  contents  of  5 
yards.  Soundings  show,  in  eleven  different  stretches  of  river,  a  low-water  channel 
of  less  than  Tfoot.  These  are  not  isolated  soundings,  but  continue  for  distances  of 
from  1  to  500  feet,  and  even  for  these  depths  of  channel  are  very  narrow  and  t-ortuons 
and  comi)letely  hemmed  In  by  large  bowhlers.  »  *  »  Fort  Abercrombie  should 
be  considereci  the  head  of  navigation  on  the  Red  River  of  the  North,  the  portion  of 
river  between  that  point  and  Breckenridge  being  possible  for  navigation  for  a  few 
days  only  in  the  year,  during  the  period  of  extreme  high  water. 

ipTom.  Fort  Abercrombie  to  Fargo  [opposite  Moorhead]  the  distance,  by  river,  is 
75.6  miles,  with  an  average  slope  p<'r  mile  of  a  little  over  0.5  of  a  foot.  During  the 
winter  of  1879  and  1880  a  party  cut  down  the  overhanging  trees  and  removed  aU 
snags  which  were  to  be  found  while  the  river  was  frozen.  The  work  was  well  done 
as  lar  as  it  was  possible  to  do,  but  during  the  period  of  open  river  and  low  water  a 
considerable  number  of  dangerous  snags  are  stiU  to  be  seen,  and  should  be  re- 
moved.   *    *    * 

The  river  from  Fort  Abercrombie  to  Fargo  is  naturally  superior  for  navigable  pur- 
poses to  that  part  of  the  stream  from  Fargo  to  the  mouth  of  the  Cheyenne  River 
20  miles  below  Fargo,  and  very  little  work  will  be  required  to  perfect  it.  To  within 
6  miles  of  Fargo  nothing  is  required  but  the  removal  of  snags;  but  over  the  latter 
6  miles  mentioned  about  40,000  yards  of  earth  will  have  to  be  removed  by  dredging. 
The  removal  of  snags  is  by  far  the  more  needed  improvement  at  present,  and  should, 
if  possible,  be  accomplished  first. 

Below  Moorhead  the  obstnictions  are  clay  bars,  on  which  dredging 
operations  have  been  carried  on  since  1879.  These  bars,  as  a  rule,  are 
formed  in  a  peculiar  manner,  owing  to  the  geological  formation  of  the 
country. 

In  1879  the  assistant  engineer,  in  local  charge  of  the  dredging  work, 
thus  speaks  of  them : 

It  is  a  curious  fact  that  in  nearly  every  case,  in  the  upper  river,  the  deep  water  or 
channel  is  on  or  near  the  points,  and  the  bars  and  shoals  are  located  in  the  bends ; 
or,  in  other  words,  the  chamiol  is  on  the  convex  side  of  the  river  and  the  ^oals  in 
the  concave.     »    *     • 

The  cutting  or  undermining  of  these  steep  banks  produces  hard  olay  bars  and 
lumps,  which  generally  extend  over  half  way  across  the  river.  These  bars  are  so 
frequent  and  the  water  so  shallow  over  them,  that  they  cause  a  profile  of  the  river 
to  show  a  series  of  level  pools,  connected  by  short  pieces  of  much  greater  slope  and 
consequen  t  s wi fter  current*.  These  pools  have  generally  su tfi ci ent  depth  of  water  for 
navigation  purposes.     (Pages  1192-3, 1879  Annual  Report,  Part  ii.) 

Under  date  of  June  30, 1887,  Assistant  Engineer  R.  Daveni)ort  re- 
ported, in  relation  to  them:    •    •    • 

A  number  of  extensive  land  slides  have  come  into  the  river  during  the  last  two 
years.     *    *    * 

The  banks  of  the  Red  River  are  always  moving  on  the  bend  side,  discharging  large 
quantities  of  clay  and  earth  into  the  river,  but  during  the  last  two  years  the  slides 
have  been  more  extensive  and  more  numerous  than  ever  before  noticed,  at  least 
since  the  work  of  improvement  was  commenced.  Two  years  ago,  in  1885,  a  slide 
occurred  5  miles  north  of  Moorhead,  which  must  have  brought  into  the  river  at  least 
100,000  cubic  yards  of  clay  and  earth.  And  last  spring,  1§^6,  on  the  rapids,  a  slide 
containing  probably  200,000  cubic  yards  completely  filled  the  river,  forming  for  a 
time  a  sharp  fall  of  5  feet  or  more.  The  river  in  a  few  mouths  formed  a  narrow  and 
crooked  channel  through  the  obstructions,  but  Avhen  the  dredge  passed  over  that 
portion  of  the  river  this  spring  it  was  found  necessary  to  excavate  3,000  cubic  yards 
of  material  from  the  channel  at  that  poiut  to  permit  the  passage  of  steamboats  (the 
river  at  that  place  was  formerly  200  feet  wide),  and  for  ten  miles  below  the  slide  it 
was  found  that  new  bars  had  been  formed,  which  will  all  have  to  be  dredged,  in 
what  was  formerly  considered  fairly  good  river. 
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In  addition  to  the  extenRive  slides  above  mentioned,  tiiimerons  smaller  slides  have 
also  occurred,  both  on  the  improved  and  unimproved  portions  of  the  river.  In  some 
localities  below  (irand  Forks  they  have  entirely  changed  the  shape  of  the  bottom  of 
the  river.  Two  new  cuts  made  this  spring,  No.  9  A  and  No.  9  B,  retiuiring  the  exca- 
vation of  5,200  cubic  yards,  were  rendered  necessary  from  this  cause  alone,  and  a 
number  of  other  places  have  been  found  where  digging  must  soon  be  done  from  the 
same  cause. 

As  previously  mentioned,  the  banks  of  the  Red  River  are  always  in  motion  to  an 
extent,  though  why  the  slides  Hhould  have  been  more  numerous  during  the  past  two 
years  is  not  known.    (Pages  1720-21,  Part  ii,  Annual  Report,  1887.) 

Below  ^loorhead  the  bars  are  most  numerous  between  that  place  and 
Frog  Point,  including  Goose  Kapids,  which  presents  the  most  serious 
obstruction. 

Below  Frog  Point  the  obstructions  are  reported  on  pages  1587-88, 
Part  II,  Annual  Keport,  1880. 

1.  From  Frog  Point  to  Grand  Forks,  Dakota. —  •  •  •  This  section  of  the  river 
is  by  far  the  best  portion  thit  is  situated  within  the  limits  of  the  United  States. 


the  river  from  Grand  Forks  to  the  Turtle  River  bars  (a  distance  of  11  miles)  is  good, 
with  no  low-water  soundings  of  less  than  4  feet.  The  Turtle  River  bars  ext-end  for 
a  distance  of  5  miles  and  can  only  bo  removed  by  dre<lging.  »  »  ♦  From  the  foot 
of  these  bars  to  the  Turtle  River,  a  di  stance  of  9  miles,  the  character  of  the  river  is 
improved,  only  two  bars  of  any  length  being  found.     *    *    * 

3.  From  the  mouth  of  Turtle  River  to  the  mouth  of  Big  Salt  River, —  •  •  •  Through 
this  section  of  the  river  more  shallow  water  is  found  than  in  any  other,  with  the  ex- 
ception of  Turtle  River  tind  Pelican  bars.  The  bottom  is  very  uneven,  and  the 
transitions  from  10  to  2|  feet  soundings  are  very  abrupt  and  numerous.  None  of  the 
bars  are  long,  but  few  extending  for  a  great-er  distance  than  500  feet.     *     «     * 

4.  From  the  mouth  of  the  Big  Salt  River  to  the  lower  end  of  the  Pelican  bars, —  ♦  «  « 
The  first  24  miles  of  river  below  the  Big  Salt  are  in  fair  condition,  and  but  little  dredg- 
ing would  be  required  to  give  a  continuous  4-foot  depth  of  channel.  The  succeeding 
16  miles  will  require  more  dredging  to  obtain  a  4-foot  channel  than  any  other  portion 
of  the  lower  river.  There  is  one  section  of  5  miles  that  would  require  continuous 
dredging  to  furnish  a  greater  low-water  depth  than  30  inches. 

5.  From  Pelican  bars  to  the  boundary  line. — The  river  between  these  points  is  in 

food  navigable  condition,  free  from  snags  and  bars,  and  is  being  constantly  traversed 
y  steamboats. 

THE  RED  LAKE  RIVER. 

The  Eed  Lake  River  is  the  principal  tributary  of  the  Red  River  of 
the  North,  which  it  joins  opposite  Grand  Forks,  N.  Dak.  The  river 
lies  wholly  in  the  State  of  Minnesota  and  takes  its  rise  in  Red  Lake,  the 
largest  body  of  water  within  the  State.  The  river  is  quite  crooked, 
being  325  miles  in  length  by  water  from  Red  Lake  to  the  mouth,  while 
the  length  of  its  valley  is  about  126  miles.  The  volume  of  the  river  at 
its  mouth  varies  from  about  200  cubic  feet  i)er  second  during  extreme 
low  water  x)eriods  to  a  flood  discharge  of  15,000  cubic  feet  per  second. 

Red  Lake  lias  an  area  of  500  square  miles;  the  drainage  basin,  exclu- 
sive of  the  lake,  is  estimated  at  1,200  square  miles.  Mjyor  0.  J.  Allen, 
under  date  of  December  1,  1886,  reported — 

Red  Lake  could  probably  be  converted  into  a  reservoir  and  *  •  •  wonld  prob- 
ably form  a  valnnlilo  adjunct  to  the  improvement  of  the  Red  River  of  the  North  from 
Grand  Forks  to  the  northern  boundary  line. 

The  Red  Lake  River  from  Red  Lake  to  the  Thief  River  is  sluggish, 
2  fe^t  deep  at  low  water,  and  about  200  feet  in  width.  The  range,  in 
height,  between  high  and  h)W  water  stages  at  the  mouth  of  the  Thief 
River  is  about  4  feet. 

From  the  Thief  River  to  Fishers  Landing,  160  miles,  the  slope  is 
about  3  feet  per  mile.  The  channel  is  obstructed  by  bowlders  and  fre- 
quent rapids.    This  reach  is  wholly  unnavigable  and  can  not  be  im- 
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proved  except  by  locks  and  dams.  There  are  two  dams  for  water  power 
purposes  within  this  stretch — one  of  15  feet  bead  at  Eed  Lake  Falls, 
and  the  other  of  10  feet  head  at  Orookston.  The  range  between  high 
and  low  water  stages  at  Crookston  is  about  16  feet. 

From  Fisliers  Landing  to  the  Red  River  of  the  North,  40  miles,  the 
river  again  becomes  sluggish,  with  a  low-water  depth  of  about  2  feet 
and  150  feet  in  width.  When  Fisbers  Landing  was  the  terminus  of 
the  railroad  this  reach  of  the  river  was  navigated  by  the  Eed  River 
steamboats,  but  in  late  years  and  since  the  construction  of  railroads  in 
the  district  there  has  been  no  commerce  on  the  river.  In  1884  an  iron 
highway  bridge  was  built,  without  a  draw,  over  the  river  near  its 
mouth,  which  practically  shuts  steamboats  out,  even  if  they  desired  to 
navigate  the  river,  except  possibly  during  very  low  water. 

THE  OTTER  TAIL  RIVER. 

The  Otter  Tail  River,  the  second  tributary  in  size  and  volume  to  the 
•  Red  River  of  the  North,  connects  with  the  Bois  de  Sioux  at  Brecken- 
ridge,  Minn.,  and  there  forms  the  Red  River. 

It  is  a  jMinnesota  stream  and  takes  its  rise  in  the  system  of  lakes  in 
the  timbered  and  flat  country  west  of-  the  Mississippi.  The  low- water 
discharge  is  about  200  cubic  feet  per  second.  It  might  be  considered 
the  most  important  tributary  to  the  Red  River,  for  without  it  the  latter, 
above  Grand  Forks  and  during  low-water  periods,  would  be  an  exceed- 
ingly small  stream. 

There  is  no  data  or  record  relating  to  the  Ott^r  Tail  River  above 
Fergus  Falls  except  such  as  may  be  gathered  from  an  inspection  of  a 
State  sectional  map. 

An  examination  of  the  river,  below  Fergus  Kails,  was  made  in  1886. 

For  about  10  mUes  below  Fergus  Falls  the  Otter  Tail  River  is  fuU  of  bowlders ; 
the  descent  is  sharp,  and  a  number  of  smsill  rapids  occur.  In  the  next  10  miles  the 
slope  reduces,  although  the  current  is  rapid,  and  the  bed  of  the  stream  is  obstructed 
by  large  quantities  of  bowlders.  During  high-water  stages  small  flatboats  with 
light  loads  have  run  down  this  10-mile  section,  but  at  great  risk.  The  remainder  of 
the  river  to  Breckenridge,  about  50  miles  in  distance,  is  comparatively  sluggish, 
with  depth  of  about  3  feet,  and  average  width  of  70  feet  at  ordinarily  low- water 
stage.  [During  extreme  low  water  the  depth  would  be  considerably  less.]  In 
former  years  steamboats  of  fair  size  have  navigated  this  section  of  the  stream  daring 
high  stages  of  water,  and  numbers  of  flatboats  laden  with  flour,  coal,  lumber,  etc.. 
were  run  from  the  upper  end  of  this  section  to  Pembina  and  other  points  on  the  Rea 
River.    This  navigation  appears,  however,  to  have  been  discontinued. 

THE  BOIS  DE  SIOUX  AND  LAKE  TRAVERSE. 

Lake  Traverse  is  the  source  of  the  Bois  de  Sioux,  the  tributary  that^ 
in  connection  with  the  Otter  Tail  Eiver^  forms  at  Breckenridge  the 
Red  River  of  the  Nortli.  The  general  direcition  of  the  Bois  de  Sioux 
and  Lake  Traverse  is  north  and  south,  and  constitutes  part  of  the 
western  boundary  of  the  State  of  Minnesota. 

The  lake  is  about  30  miles  long,  with  banks  gradually  sloping  up  to 
the  prairie  level,  60  feet  above.  In  low  water  more  than  one-half  the 
area  is  dry.  At  the  upper  (south)  end  the  w^ater  is  16  miles  long  by  1 
mile  wide,  while  the  marsh  at  the  lower  end  is  from  2  to  4  miles  wide, 
with  frequent  ponds  of  water,  and  intersected  by  a  number  of  sloughs 
which  unite  at  the  lower  end  and  form  the  Bois  de  Sioux.  A  railroad 
crosses  this  end  of  the  lake  with  the  grade  about  5  feet  above  the  low- 
water  level. 

The  range  between  high  aiid  low  water  is  about  4  feet.  During  high- 
water  periods  the  lake  covers  an  area  of  about  50  square  mile^  and 
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discharges  a  large  quantity  of  water,  but  in  dry  seasons  no  water 
escapes. 

The  Bois  de  Sioux  from  Lake  Traverse  to  its  junction  with  the  Otter 
Tail  Kiver  at  Breckenridge  is  about  50  miles  long,  though  the  distance 
is  only  22  miles  by  land.  In  the  first  8  miles  of  the  valley  the  river  is 
merely  a  slough  through  low  marshy  ground.  In  the  remaining  dis- 
tance the  banks  are  tolerably  well  defined.  The  fall  from  Lake  Trav- 
erse to  Breckenridge  is  estiinated  at  5  feet.  The  whole  river  is  prac- 
tically a  part  of  Lake  Traverse. 

BIG  STONE  LAKE. 

Big  stone  Lake  is  on  the  head  waters  of  the  Minnesota  Eiver.  It 
forms  part  of  the  boundary  between  the  States  of  Minnesota  and  South 
Dakota.  It  is  a  fine  sheet  of  water.  25  miles  long,  J  mile  to  1  mile  in 
width,  and  about  10  feet  in  depth.  Its  low- water  area  is  18  square  miles. 
The  banks  are  well  defined  and  slope  rapidly  to  the  pmirie  level,  about 
60  feet  above.  At  the  ends  of  the  lake,  marshes  and  meadows  fill  the 
valley. 

Big  Stone  Lake  and  Lake  Traverse  occupy  tlie  same  valley;  a  pierce 
of  low  land  4|  miles  in  length,  called  Browns  Valley,  separates  them 
and  forms  the  divide  between  tne  Eed  Eiver  of  the  North  and  the  Min- 
nesota Eiver.  The  latter  enters  Browns  Valley  from  the  west  near  the 
upper  end  of  Lake  Traverse  and  continues  its  course  to  about  midway 
between  the  bluffs,  where  it  tuins  sharply  to  the  south  and  flows  into 
Big  Stone  Lake.  The  elevation  of  the  Minnesota  Eiver  at  its  point  of 
entrance  into  the  valley  is  about  3  feet  above  Lake  Traverse.  In  times 
of  freshets  the  river  overflows  its  banks  and  frequejitly  discharges  into 
both  lakes.  Low  water  in  Big  Stone  Lake  is  7.71  feet  below  Lake  Trav- 
erse. The  general  elevation  of  Browns  Valley  is  about  10  feet  above 
Lake  Traverse  and  17  feet  above  Big  Stone  Lake. 

The  usual  range  between  high  and  low  water  in  Big  Stone  Lake  is  5 
to  10  feet.  It  is  i)lain  that  the  lake  could  be  made  into  a  ser\iceable 
reservoir  for  the  benefit  of  the  Minnesota  Eiver  by  the  impounding  of 
surplus  waters  during  the  seasons  of  high  water,  tlie  only  question  as 
to  its  practicability  being  the  water  supply  and  the  expense  of  land 
damages.  In  1882  the  latter  were  estimated  at  $00,000  for  a  10-foot  rise 
in  the  lake.  Beyond  the  10-foot  contour  the  damages  would  be  far 
greater.  The  Vater  supply,  coming  as  it  does  from  the  treeless  plains 
of  Dakota,  is  a  matter  of  extreme  doubt. 

The  following  appropriations  have  been  made  from  time  to  time  for 
the  improvement  of  the  Eed  Eiver  of  the  North : 

By  act  approved  August  14,  1876 $10,000.00 

By  act  approved  June  18,  1878 80,000.00 

By  act  approved  March  3. 1879 25,000.00 

By  act  approved  June  14,  1880 20,000.00 

By  act  approved  March  3, 1881 18,000.00 

By  act  passed  August  2, 1882 10,000.00 

By  act  approved  July  5, 18^1 10,000.00 

By  act  approved  August  5,  1886 46,047.65 

By  act  of  August  11,  1888 20,000.00 

By  act  approved  September  19,  1890 25,000.00 

Total 214,947.65 

The  present  project  under  which  operations  are  carried  on  consists 
in  the  removal  of  snags,  leaning  trees,  and  bowlders,  and  in  dredging 
channels  through  the  bars  between  Breck'enridge  and  the  northern 
boundary  line. 
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This  was  based  upou  a  mistaken  idea  of  the  discharge  of  tlie  river 
daring  low-water  seasons.  The  experience  of  recent  years,  liowever, 
is  conclusive  in  showing  that  it  was  only  reasonable  to  expect  many 
low-water  seasons  during  which  the  normal  discharge  of  the  river  is 
wholly  iusufiicient  for  the  puri)08es  of  navigation. 

An  examination  of  the  table  of  slopes  shows  the  general  slope  of  the 
river  to  be  extremely  smaJl,  and  this,  taken  in  connection  with  its  nar- 
row, canal-like  character,  ^vill  render  comparatively  small  accretions  in 
water  volume  very  efficacious  in  afibrding  navigable  depths.  An  in- 
crease of  1,000  cubic  feet  per  second  to  a  low-water  discharge  of  350 
cubic  feet  per  second  would  render  further  operations  under  our  iiroject 
for  improvement  unnecessary  and  make  an  exceedingly  fine  line  of  water 
transportation.  , 

In  order  to  furnish  this  increase  to  the  volume  of  discharge,  the 
waters  from  the  watershed  of  Eed  Lake  could  be  assembled  in  one  res- 
ervoir, and  those  from  the  Otter  Tail  might  be  gathered  in  Lake  Trav- 
erse as  a  reservoir  by  means  of  a  dam  at  Breckeniidge.  This  would 
seem  to  be  a  feasible  and  economical  method  of  solving  the  question  of 
the  improvement  of  the  Ked  Eiver  of  the  North  permanently,  and  hence 
I  consider  the  matter  worthy  of  the  favorable  attention  of  the  Govern- 
ment. In  order  that  it  may  be  fully  investigated  and  the  estimates 
called  for  submitted,  a  survey  will  be  necessary,  for  which  purx)ose  I 
estimate  the  sum  of  $6,000  will  be  necessary. 

A  sketch  map  of  the  river  and  surrounding  country  is  herewith.* 

COMMERCIAL  STATISTICS. 

(From  annual  report  for  fiscal  year  ending  June  SO,  1890.) 

There  are  two  steamboat  lines  now  on  the  Red  River:  At  Fargo,  N.  Dale.,  the 
Grandin  Line,  one  steamer,  Hie  Grandin,  220  tons,  with  4  barges,  2  of  300  tons,  1  of 
250  tons,  and  1  of  200  tons;  at  Grand  Forks,  the  Red  River  Transportation  Com- 
pany, two  steamboats,  the  Pluck,  86  tons,  and  the  H.  W,  Alsop,  157  tons,  with  10 
barges,  4  of  178  tons,  1  of  202  tons,  1  of  155  tons,  1  of  116  tons,  and  3  of  72  tons. 

Comparative  ataiement  affreight  moved  hy  steamhoaU  and  barges  duHng  ikepast  eleven  yean. 


Tons. 

1889 3,866 

1888 12,140 

1887 10,405 

1886 10,507 

1885 23,043 

1884 29,046 


Tons. 

1883 25,314 

1882 31,a53 

1881 26,557 

1880 21,651 

1879 •  17,859 


Very  respectfully,  your  obedient  servant, 

W.  A.  Jones, 
Major y  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S,  A. 

(Through  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer, 
Northwest  Division.) 

[First  indorBement.] 

U.  S.  Engineeb  Office, 
Detroit,  Mich.,  March  2^  1891. 
Respectfully  forwarded. 

An  examination  of  this  report  reveals  the  fact  that,  although  nearly 
$200,000  have  been  expended  upon  the  improvement  of  the  Red  River 
of  the  North  within  the  l^st  fifteen  years,  but  little  commerce  has  been 
developed. 

•  Not  printed. 
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In  the  eleven  years  for  wluch  statistics  are  given  the  ajfgregate  vol- 
nnie  of  frei^lit  transported  was  only  about  212,000  tons,  an  average  of 
less  than  20,000  tons  per  year.  During  the  four  years  from  1886  to 
18<S9,  both  inclusive,  the  average  was  only  9,100  tons,  and  for  the  year 
1889  only  3,866  tons. 

Notwithstanding  the  expenditure  of  more  than  $75,000  towards  im- 
proving the  river  between  the  years  1883  and  1889,  both  inclusive,  its 
commerce  ai)pears  to  have  steadily  declined  during  that  period  from 
31,6r>2  tons  in  1882  to  3,866  in  1889. 

This  exhibit  is  surely  discouraging.  The  situation  is  principally  due 
to  two  causes:  First,  the  difficulty  of  so  improving  such  a  stream  as  to 
make  navigation  easy  and  cheap;  second,  the  extension  into  the  trib- 
utary territory  of  several  railroads,  which  serve  the  peoi)le  more  satis- 
factorily than  is  possible  by  way  of  the  river. 

If  the  question  were  now  an  original  one,  I  should  feel  myself  com- 
pelled to  express  the  opinion  that  the  river  is  not  worthy  of  improve- 
ment by  the  General  Government*;  but,  by  ten  successive  appropria- 
tions, the  highest  authority  has  sanctioned  the  efforts  heretofore  made 
to  improve  navigation  on  this  river,  and  this  action  must  be  accepted 
as  imperatively  demanding  the  completest  possible  examination  of  the 
situation  and  conditions,  as  they  now  exist,  before  expressing  an  adverse 
opinion. 

With  the  foregoing  explanation  and*  with  a  view  to  securing  the 
surveys  and  examinations  which  I  deem  necessary  before  reaching  a 
conclusion,  I  express  the  opinion  that  the. river  in  question  is  worthy 
of  improvement  by  the  General  Government. 

O.  M.  PoE, 
Colonelj  Go^-ps  of  EngineerSj 
Division  Ungitieer,  NorthiceHt  Division. 


survey  of  red  river  of  the  north  and  tribtttaries  above 
fbrcius  falls  and  crookston,  minnesota,  and  of  bia  stone 
lake,  minnesota  and  south  dakota,  with  a  view  to  improv- 
ing navigation  thereon  by  the  erection  of  suitable  dams 
or  by  such  other  means  as  may  be  deemed  best. 

United  States  Engineer  Office, 

St,  Paulj  Minn,j  January  11, 1892. 

General:  I  have  the  honor  to  make  the  following  report  upon  the 
survey  of  Red  lliver  and  tributaries  above  Fergus  Falls  and  Crookston, 
and  of  Big  Stone  Lake,  with  a  view  to  improving  navigation  thereon 
by  the  erection  of  suitable  dams,  or  by  such  other  means  as  may  be 
deemed  best,  together  with  an  estimate  of  cost. 

The  following  is  a  general  description  of  the  locality; 

GENERAL    CONSIDERATIONS. 

The  Red  River  of  the  I^orth  flanks  tlie  border  between  the  forest  of 
Minnesota  lakeland  and  the  great  prairie  which  sweeps  away  to  the 
west  through  the  Dakotas.  Along  substantially  a  meridional  zone,  the 
great  forest  fades  througli  insensible  gradations  into  the  grasses  and 
flowers  of  the  prairie,  through  wliich  in  a  bed  of  clay  the  river  winds 
its  way  in  a  general  north  direction  to  Lake  Winnipeg. 

Many  indications  point  to  the  time  when  the  river  flowed  in  a  directly 
opposite  direction,  and  carried  the  waters  of  the  Saskatchewan  and 
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Assiuibofne  rivers  in  a  mighty  prehistoric  Mississippi  to  the  Galf. 
General  Warren  has  aptly  reiujoiied  that  the  south-flowing  waters  were 
turned  backwards  by  a  lifting  up  of  the  land  which  had  its  maxijnum. 
effect  upon  the  valley  of  the  river  between  two  great  lakes  whose  dwin- 
dled descendants  are  now  called  Big  Stone  Lake  and  Lake  Traverse. 

The  river  is  formed  by  the  junction  of  the  Otter  Tail  and  Bois  de 
Sioux  rivers,  the  former  being  a  continuation  of  the  ancient  valley  and 
drawing  it«  waters  almost  entirely  from  the  prairie  country,  while  the 
latter  gathers  its  supply  from  the  western  borders  of  the  forest  lake 
country. 

It  is  a  narrow,  sluggish,  tortuous  stream,  subject  to  excessive  vari- 
ations in  volume.  It  drains  an  area  of  32,000  square  miles  of  fertile 
country  in  the  States  of  Miiniesota  and  North  Dakota.  Together  with 
one  of  its  tributaries,  the  Bois  de  Sioux,  it  forms  the  boundary  between 
those  States. 

Tlie  region  drained  in  Minnesota  lies  west  of  the  Mississippi  and 
north  of  the  Minnesota  basins:  in  Dakota,  east  of  the  basins  of  Devils 
Lake  and  James  River. 

The  tributaries  from  the  west,  coming  entirely  from  prairie  country 
are  inconsequent  during  the  present  condition  of  rainfall.  From  the 
east  the  principal  supply  of  water  is  drawn  from  the  Otter  Tail  and 
Bed  Lake  rivers,  which  are  fed  from  the  forests  of  Minnesotii  lakehmd^ 

The  Bois  de  Sioux  is  50  miles  long  and  forms  the  outlet  of  Lake 
Traverse. 

The  banks  of  Red  River  are  of  clay.  In  height  they  increase  from  12 
feet  at  Breckinridge  to  50  feet  at  Pembina.  The  bed  is  mainly  of  clay, 
with  some  gravel  and  bowlders  near  old  Fort  Abercrombie  and  at  Goose 
Rapids.  In  the  former  locality  there  is  a  stretch  of  about  20  miles  of 
river  which  has  a  considerable  slope,  1.36  feet  per  mile,  resulting  from 
great  masses  of  bowlders  which  encumber  the  channel.  It  is  more  than 
probable  that  with  the  removal  of  these  bowlders  and  some  dredging, 
this  slope  can  be  reduced  so  that  with  a  uniform  discharge  of  1,2(K). 
cubic  feet  per  second  no  further  improvement  will  be  needed. 

The  Red  River  of  the  North  flows  through  a  plain  of  soft  aUu\:i|a.ai!| 
underlaid  with  a  great  bed  of  clay.  At  scattering  intervals  ojki  this, 
plain  occur  small  deposits  of  drift  in  the  shape  of  small  bowldei»^  cob- 
blestones, and  gravel  composed  of  several  varieties  of  crystaJJftie  rocks, 
and  a  well  defined  fossiliferous  limestone.  At  Oonollya,  and  Goose^ 
Rapids  the  river  has  cut  through  a  number  of  these  deposits,  and  the* 
removal  of  soft  material  has  allowed  the  drift  to  settl^andicoucentratc^ 
upon  the  surface  of  the  river  bed  until  it  forms  a  sogct  of.  pav^meatj  whichj 
the  river  can  no  longer  affect.  This  material  restrixjts  the  chani^e?  and 
creates  the  ra})ids.  Its  removal  will  distribute  the  slope  over  such  long; 
reaches  of  low  slope  as  to  obviate  the  obstructions. 

The  slope  of  the  river  is  small  and  strikingly  uniform.    The  impraxe^ 
ments  to  be  suggested  promise  to  practically  convert  the  river  in,|p  a 
great  canal.    The  total  fall  over  395.5  miles  to  the  international  bound- 
ary is  104.5  feet  or  about  0.49  feet  per  mile.    The  maximum  slopt^  i$  at. 
the  rapids  above  mentioned, 

WATEE  VOLUMES. 

Until  1886  the  lowest  volume  at  Moorhead  was  consider^^to  be  about*. 
500  cubic  feet  per  second.  In  1874  the  low- water  volume  at  Brecken-- 
Xl^ge  was  placed  as  high  as  1,000  cubic  feet  per  si^cond,  based  upon:- 
^Information  that  covers  the  last  twenty  yeg^r*.?^  Since  1886  thalaw*^ 
water  volume  has  been  reduced  one-half. 
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During  excessive  dry  periods  the  Boia  de  Sioux  is  merely  pools  of 
water  counected  by  dry  bars.  The  Otter  Tail  furnishes  the  supply  at 
Breckeuridge,  about  200  cubic  feet  per  second. 

From  here  to  Moorhoad  this  amount  is  increased  by,  say,  60  cubic 
feet  per  second.  Down  to  Grand  Forks  another  increment  of  50  is 
added,  and  there  it  meets  about  200  cubic  feet  per  second  coming  ini 
from  Red  Lake  Eiver,  thus  making  about  500  cubic  feet  per  second  as 
the  low-water  volume  at  that  point.  From  here  to  the  boundary  line 
probably  100  cubic  feet  i>er  seconi^  is  added. 

RULINa  DEPTHS. 

For  the  extreme  low- water  stage  of  250  cubic  feet  per  second  at  Moor- 
head,  the  ruling  depths  are  about  as  follows : 

Inchee. 

Breckenridge  to  Moorhead 6 

Moorbead  to  Goose  Rapids ^ 12 

Goose  Rapids 6 

Goose  Rapids  to  Grand  Forks A 12 

Grand  Forks  to  Boundary  line 30' 

For  the  stage  corresponding  to  500  cubic  feet  per  second  at  Moorhead 
we  have — 

Inches. 

Breckenridge  to  Moorhead 12 

Moorhead  to  Goose  Rapids 18 

Goose  Rapids '. 18 

Goose  Rapids  to  Grand  Forks 18 

Grand  Forks  to  Boundary  line,  say 36 

The  following  table  shows  the  length,  width,  depth,  high  and  low 
water  volumes,  height  of  banks,  and  flood  level. 


From— 


Breckenridge 

Fort  Aben;rorubie. 

Moorheud 

Goose  liapids 

Frog  Point 

Grand  Forks 

Turtle  River 

Biff  Salt  Kiver 

PelicttD 


Total 


From— 


To- 


Fort  Abercrombie 

Moorhead 

(toose  Rapids 

rro;Lr  Point 

( J  rand  P'orks 

Turtle  River 

Big  Salt  River 

Lower  end  Pelican  Bars. 
Boundary  line 


Distance  in 
miles. 


By 
river. 


26.00 
71.00 
98.06 
21.96 
35.00 
25.00 
30.50 
40.00 
48.00 


396. 52 


By 

land. 


22 
18 
13 
17 
28 


Slopo. 


Totrtl 
fall. 


} 


Feet. 
35.5 
38.2 
60.658 
21. 169 
12.8 
6.2 

20.661 

9i8» 


194. 521 


Average 
per  mile. 


Feet. 
1.36; 


0w51S 


0.36S 
a  403: 

0;.298i 

0ll9« 


Breckenridge 

Fort  Aberorombie 

Moorhoad 

Goose  Kapida 

Frog  Point ,.... 

Grand  Forks 

Turtle  River 

Big  Salt  River.... 

Pelican 


To- 


Fort  Aberorom- 
bie. 

Moorhead 

Goose  Rapids.. 
Frog  Point . . . 


Grand  Forks  . 
Turtle  River. . 
Big  Salt  River 
Lower  end  Pel- 
ican Bars. 
Boundary  line 


Slope. 


Maximum. 


At- 


ConoUys  Eapids 


Upper  end  of  Goose 
itapids. 


Turtle  Kiver  Bars  . . . . 


Length. 


Miles. 


FalL 


Average 
pormile. 


Width 

of 
river* 


FeeL 


.928,       4  6 


Feet. 
2.446 

L389 

""i.'95 


Feet. 

]i2& 

9& 
lOO 
16» 

100-200 


250-300 
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T1 

•1 
I 

I 

I 


From— 


To- 


Breckenridge Fort    A  b  e  r  • 

1      crombie. 


Fort  Abercroiubie .    Moorhead. 


lioorhead [  Goose  Rapids 


Goose  Rapids 


Frog  Point. . . 


Frog  Point I  Grand  Forks. 


PelioaD I^undarvline 


Height  of 
baiilm. 


Low-water 
Toluuie. 


12  feet 


At  Moorhead, 
37i  feet. 


At  Frog  Point, 
eri  feet. 


At  Pembina, 
SO  feet. 


At  Grand 
Forks,  500 
otibic  feet 
per  second. 

At  liouiulary 
line,  600  cu- 
bic feet  per 
second. 


Hisb  water       ^'T^'}'\^ 
volume.  ^"^_^_*^?_&^ 


At     Rreokeii- 
riduo,      JfW)  - 
cubic      fii't 
lit' I  second. 

At  Moorhead, 
250eul)icrfet 
I>er  second.     I 


At  Moorhead, 
20.000  cribic 
fe<it  per  sec- 
ond. 

At  Kim  River, 
30,000  cubic 
feet  per  sec- 
ond. 


water  mark. 


At  Pembina, 
40.000(0  50,000 
cubic  feet  per 
second. 


At    Brecken- 
ridge, Ififeet. 


At  Ifoorhead, 
B2.8  feet. 


At  Elm  River, 

36.2  feet. 
At  Caledonia, 

39.6  feet. 


At  Grand 
Forks,  42.5 
feet. 

At    Pembina, 

38.5  feet 


LAND-SLIDE  BARS. 

The  river  varies  in  width  between  100  and  300  feet,  and  lies  in  a  very 
narrow  valley  with  steep  slopes  subject  to  its  action.  There  is  no 
flood  plane  to  the  present  river,  but  the  ancient  river  had  one  in  the 
great  plain  now  known  as  the  Ked  River  Valley. 

The  steep  banks  are  much  subject  to  sliding  in  great  masses  into  the 
river,  sometimes  temporarily  damming  it,  frequently  forming  bars 
which  almost  obstruct  navigation.  It  will  always  be  necessary  to 
maintain  upon  the  river  a  dredging  plant  to  meet  the  contingencies 
suddenly  arising  from  these  slides. 

OTTER  TAIL  RIVER. 

This  is  a  Minnesota  stream,  and  takes  its  rise  in  a  system  of  lakes  in 
the  timbered  country  adjoining  the  Mississippi  watershed  upon  the 
west.    An  examination  was  made  of  it  in  1886. 

For  about  10  miles  below  Fergus  Falls  the  Otter  Tail  River  is  fiill  of  bowlderg;  the 
descent  is  sharp,  and  a  number  of  small  rapids  occur.  In  the  next  10  miles  the  slopo 
reduces,  although  the  current  is  rapid  and  the  bed  of  the  stream  is  obstructed  by- 
large  quantities  of  bowlders.  The  remainder  of  the  river  to  Breckenridge,  about 
50  miles  in  distance,  is  comparatively  sluggish,  with  a  depth  of  about  3  feet^  aud 
average  width  of  70  feet  at  ordinarily  low-water  stage. 


THE  BOIS  DE  SIOUX,  LAKE  TRAVERSE,  AND  Bia  STONE  LAKE. 

Lake  Traverse  is  about  30  miles  long,  with  banks  sloping  up  to  the 
prairie  level  from  60  to  160  feet  above.  In  the  present  low-water  stage 
more  than  half  the  area  is  dry.  At  the  upi)er  or  south  end  the  wat^r 
is  16  miles  long  by  1  mile  wide,  while  the  marsh  at  its  lower  end  is  from 
2  to  4  miles  wide,  with  frequent  ponds  of  water,  and  intersected  by  a. 
number  of  sloughs  which  unite  at  the  lower  end  in  the  Bois  de  Sioux. 

A  railroad  crosses  this  end  of  the  lake,  with  grade  about  6  feet  above 
the  low- water  level.  The  range  between  high  and  low  water  is  about 
4  feet.    At  high  water  the  lake  covers  an  area  of  about  50  square  miles. 
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The  Bois  de  Sioux  is  about  50  miles  long.  "  For  about  8  miles  it  is 
merely  a  slough  of  the  lake.  In  the  remaining  distiinee  the  banks  are 
tolerably  well  defined,  and  there  is  supposed  to  be  a  fall  of  about  25 
feet. 

Big  Stone  Lake  is  on  the  head  waters  of  the  Minnesota  River.  It  is 
about  25  miles  long,  from  1  to  2  miles  wide,  and  lies  in  a  deep  gash  in 
the  prairie  about  150  feet  below  its  level.  Its  low-water  area  is  about 
18  square  miles.  The  banks  are  well  defined  and  the  narrow  valley 
slopes  steeply  up  to  the  prairie  level.  At  the  lower  end  marshes  and 
meadows  fill  the  valley. 

A  strip  of  low  land  about  5  miles  long  separates  it  from  Lake  Trav- 
erse, and  upon  this  is  located  the  small  town  of  Browns  Valley. 

The  Minnesota  Eiver  enters  Browns  Valley  from  the  west  near  the 
upper  end  of  Lake  Traverse,  and  continues  its  course  to  about  midway 
between  the  bluffs,  where  it  turns  sharply  to  the  south  and  flows  into 
Big  Stone  Lake.  At  its  point  of  entrance  into  the  valley  it  is  only  3 
feet  above  Lake  Traverse.  During  freshets  it  frequently  overflows  its 
banks  and  discharges  partly  into  the  latter  lake. 

Low  water  in  Big  Stone  Lake  is  7.71  feet  below  that  of  Lake  Traverse. 
The  general  elevation  of  the  Browns  Valley  strip  is  10  feet  above  Trav- 
erse and  17.7  above  Big  Stone. 

The  usual  range  between  high  and  low  water  is  from  5  to  10  feet. 

BED  LAKE. 

Red  Lake  is  situated  in  northern  Minnesota,  in  the  midst  of  a  region 
which  is  to-day  wholly  uninhabited  except  by  the  Indians  in  and  about 
the  Eed  Lake  Agency.  It  lies  in  the  midst  of  a  magnificent  pine  forest, 
except  that  from  its  very  waters  upon  the  north  and  northwest  a  great 
swamp  stretches  across  to  the  Canadian  boundary.  Considerable  hard- 
wood timber  is  found  near  the  waters  of  the  lake  and  its  tributaries. 

The  Indians  of  Eed  Lake  have  cultivated  quite  an  area  of  ground 
with  much  success,  and  when  I  visited  the  locality  in  early  summer 
their  crops  looked  better  and  were  further  advanced  than  any  in  middle 
or  northwestern  Minnesota.  This  proves  that  the  country  is  rich  in 
agricultural  resources.  The  lake  is  in  two  great  bodies,  connected  by  a 
narrow  strait.  Its  greatest  length  is  50  miles.  The  width  and  length 
of  both  bodies  are  nearly  alike,  being  about  12  and  25  miles  respect- 
ively. The  area  is  486  square  miles.  Along  the  south  shore  of  the 
southern  lake  an  enormous  flat  extends  many  miles  out  into  the  lake, 
with  scarcely  enough  water  to  float  a  canoe  in  many  parts.  Wherever 
deep  water  comes  up  to  the  shore  great  masses  of  bowlders  have  been 
piled  upon  the  beach  by  the  action  of  ice  in  winter. 

BED  LAKE  BIVEB. 

The  following  is  from  the  report  of  Maj.  Ohas.  J.  Allen,  Corps  of 
Engineers,  in  1886 : 

Red  Lake  River  discharges  into  the  Red  River  of  the  North  opposite  Grand  Forks. 
From  the  lake  the  distance  is  about  325  miles  by  water.  The  river,  which  is  very 
tortuous,  may  be  divided  into  three  sections,  viz :  From  Red  Lake  to  the  mouth  of 
Thief  River,  125  miles;  Thief  River  to  Fishers  Landing,  160  miles;  from  the  latter 
point  to  the  mouth,  40  miles.  From  Red  Lake  to  Thief  River  the  stream  is  sluggish, 
with  a  general  width  of  200  feet,  and  depth  of  2  feet  at  low  water;  flows  through  a 
generally  open  prairie,  and  is  bordered  more  or  less  by  marshes.  *  •  *  With  the 
exception  of  occasional  bowlders  in  the  bed  of  the  stream,  no  obstruction  to  a  2-foot 
navigation  exists  between  Red  Lake  and  the  mouth  of  the  Thief  River.    From  Thief 
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River  to  Fiflhen  Landing  the  bed  of  the  stream  is  encumbered  by  immense  quanti- 
ties of  bowlders  and  occasional  small  rapids.  On  this  section  of  the  river  are  two 
dams  for  the  utilization  of  water  power— one  at  Red  Lake  Falls,  with  a  head  of  15 
feet;  the  other  at  Crookston,  head,  10  feet.  I'^om  Fishers  Landing  to  the  juuction 
with  Red  River  the  current  is  sluggish,  the  width  averaging  150  feet  and  depth  At 
low  water  being  2^  feet. 

SURVEY  AND  PROJECT. 

The  sum  of  $2,000  having  been  allotted  to  me  from  the  appropriation, 
for  examinations,  surveys,  and  contingencies  of  rivers  and  harbors  for 
the  purpose  of  making  this  survey,  and  upon  my  estimate  of  $6,000  for 
the  said  i)uq)ose,  a  party  was  organized  and  placed  in  the  field  June  24» 
It  consisted  of— 

Per  montlL, 

1  Assistant  engineer $125 

1  Assistant  engineer 90 

1  Recorder 50 

2  Rodmen 40 

2  Azmen 30 

1  Flagman 25 

Its  object  was  to  gather  data  from  which  I  might  determine  wheth^ 
sufficient  watersheds  and  holding  ground  were  available  to  afford  water 
•enough  during  low  stages  of  the  Red  River  of  the  North  to  make  the 
:said  river  navigable  without  other  works  for  improvement.  For  this 
purpose  two  localities  for  holding  large  bodies  of  water  conspicuously 
•offered  themselves:  (1)  Red  Lake,  (2)  Lake  Traverse. 

The  watershed  of  Red  Lake  is  approximately  1,930  square  miles,  of 
•which  486  square  miles  is  lake  surface.  The  watershed  of  Lake  Trav- 
•erse  alone  is  not  large  enough  to  gather  sufficient  water,  and  the  water 
level  of  the  lake  has  in  consequence  been  considerably  lowered  during 
the  recent  diy  years.  Its  outlet,  the  Bois  de  Sioux  River,  was  sup- 
posed to  have  a  slope  so  low  as  to  enable  the  waters  of  the  Otter  Tail 
River  to  be  turned  into  it  by  a  dam  near  Breckenridge,  Minn.  This 
would  develop  drainage  area  of  3,453  square  miles,  of  which  400  square 
miles  is  lake  surface. 

The  survey  operations  were  first  directed  to  an  examination  of  the 
Bois  de  Sioux  River,  and  were  extended  up  to  the  point  where  a  flow- 
age  line  from  a  dam  at  Breckenridge  intersected  the  river  banks.    This 
proved  to  be  at  a  point  17  miles  above  Breckenridge,  where  quite  a 
slope  was  found  in  the  river.    This  seemed  to  terminate  the  LsJ^e 
Traverse  proposition  and  the  party  was  moved  to  Red  Lake  by  way  of 
Fosston.    Here  the  difficulties  of  the  work  in  hand  assumed  considera- 
ble proportions.    The  lake  is  bordered  by  dense  forests  and  thickets, 
except  on  the  northwest  and  west,  where  the  shores  are  almost  wholly 
marsli.    It  was  hoped  to  meander  the  whole  lake  and  determine  rudely 
a  2-foot  flowage  line,  but  the  difficulties  incident  to  work  in  such 
country  proved  too  great  and  the  party  had  to  be  recalled,  the  funds 
being  exhausted  before  the  work  was  finished.    The  party  suffered 
severely  from  flies  and  mosquitoes,  particularly  when  in  the  midst  of 
the  long  grasses  of  the  marsh  country.    Before  sending  it  to  Red  Lake 
I  had  ordered  Mr.  R.  Davenport,  assistant  United  States  engineer,  to 
make  an  instrumental  reconnaissance  to  gather  data  to  guide  in  direct- 
ing farther  operations.    His  trip  proved  to  be  one  of  considerable 
hardship. 

The  main  party  moved  from  the  Indian  agency  to  the  lake  outlet  and 
proceeded  to  take  measm-ements  to  enable  a  discussion  of  a  question  of 
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a  site  for  the  dam,  bat  it  was  found  impossible  to  work  among  the  tall 
passes  and  reeds  on  account  of  the  deer  flies  and  mosquitoes,  and  the 
party  retreated  to  its  boats  and  the  shore  of  the  lake.  On  August  20 
it  was  recalled  without  having  finished  its  work,  the  sum  of  money 
allotted  being  wholly  inadequate  for  such  an  extended  and  difficult 
piece  of  work. 

From  the  information  thus  gathered  from  considerable  personal  obser- 
vation, and  from  a  reconnaissance  by  Mr.  Davenport  of  the  region  be- 
tween the  Otter  Tail  Eiver  and  th^  Bois  de  Sioux  Eiver,  I  gather  the 
following: 

I.— BED  LAKE  EESERVOIB. 

Red  Lake  can  probably  be  raised  2  feet  by  a  dam  on  its  outlet,  and 
also  it  can  be  lowered  about  2  feet  by  dredging  across  the  shoal  at  its 
outlet,  and  inclosing  the  cut  between  dikes  to  prevent  its  fiUing  up 
from  wave  action.  This  would  afford  ample  accommodation  for  about 
two  years  rainfall,  and  would  possibly  relieve  the  Bed  River  YaUey  fipom 
effects  of  floods  on  the  Red  Lake  River.  The  output  of  the  reservoirs 
on  the  Mississippi  River  above  Pokegama  during  the  year  1891  was, 
rudely,  at  the  rate  of  10,000,000  cubic  feet  per  square  mile.  There  was 
rather  less  than  an  average  precipitation.  Now,  assuming  that  the 
precipitation  in  the  two  water  sheds  before  us  is  90  per  cent  of  that  of 
northern  Minnesota,  we  have  9,000,000  as  an  approximate  output  per 
square  mile  in  a  year  of  average  rainfall,  which  simply  means  that  half 
the  time  the  output  will  be  more  than  tbis,  and  half  the  time  it  will  be 
less. 

We  ^vill  then  have,  for  the  Red  Lake  reservoir,  1,930  square  miles  x 
9,000,000  =  17,370,000,000  cubic  feet  for  the  average  output  of  water  in 
one  year. 

This  will  pormit  supplying  the  river  as  follows : 

800  cubic  feet  per  second  for  214  days 14,791,680,000 

250  cubic  feet  per  second  (about)  for  152  days 2, 578, 320, 000 

17, 370, 000, 000 

It  is  here  assumed  that  the  river  is  free  from  ice  and  open  for  navi- 
gation from  April  15  to  l^^ovember  15,  being  two  hundred  and  fourteen 
days,  and  that  during  the  remainder  of  the  year,  one  hundred  and  fltty- 
two  days,  it  is  closed  to  navigation.  The  effect  of  this  reservoir  would 
be  to  maintain  a  uniform  stage  during  the  boating  season. 

II. — LATTR  TBAVEBSE  BESEBVOIB. 

By  damming  the  river  the  waters  of  the  Otter  Tail  can  be  diverted  in 
a  canal  across  the  flat  marshy  country  southeast  of  Breckenridge,  and 
brought  into  the  Bois  de  Sioux  via  the  Rabbit  River.  The  approximate 
line  is  shown  on  the  map  herewith.  The  distance  is  about  8  miles. 
Then  by  placing  a  reservoir  dam  on  the  Bois  de  Sioux  just  below  the 
mouth  of  Rabbit  River,  sufficient  height  could  probably  be  obtained  to 
hack  the  waters  into  Lake  Traverse  for  a  reservoir.  The  quantity  of 
water  which  could  therein  be  impounded  can  not  reasonably  be  esti- 
mated without  more  measurements  to  determine  the  areas  overflowed 
at  different  heights,  but  the  quantity  obtainable  from  the  watershed 
may  be  approximately  stated.  Its  area  is  about  3,450  square  miles: 
3,450  X  9,000,000=31,050,000,000  cubic  teet. 
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This  would  permit  supplyiBg  the  river  as  follows: 

Cubic  fieet. 

1,200  cnbic  feet  per  second  for  214  days 22,187.520,000 

250  cubic  feet  per  second  for  152  days 2,783,200,000 

Overplas  for  Minnesota  River 6, 079, 2«0,  OOD 

31, 050, 000, 000 

Thus  maintaining  in  the  Red  River  a  uniform  navigable  stage  during 
the  entire  boating  season. 

The  Lake  Traverse  reservoir  would  have  an  approximate  capacity  of 
20,000,000,000  cubic  feet  only,  but  the  remainder  of  the  gathered  waters 
would  probably  be  easily  held  in  the  extensive  lake  i)ortion  of  the 
watershed. 

The  following  discharges  of  Red  River  of  the  Korth  have  been  meas- 
ured at  various  times: 


(1)  AiMoarhead, 


Date. 

Stage 

(above  low 

water). 

Discharge 

(cu.  ft.  per 

aeconu). 

DatI). 

Stage 

(abovti  low 

water). 

DiscbargB 

(cu,  ft.  per 

second). 

Auc  1.1879 

1.0 
1.9 

663 
895 

Jnnel0,1880 

f 

5.0 
11.0 

2k  678 

SodL  9. 1880 

1  Apr.28,1882 

4,421 

(2)  At  head  of  Goose  Rapids, 


Gatige. 


1.3  feet  (low  water) 

2.0  feet 

2.5  feet 

3.0  feet 

3.5fe«jt 


Discharge 

(cu.  ft.  per 

second). 


1,026 
1,070 
1,183 
1,320 
1,754 


Gauge. 


4.0  fe<«t 
5.0  A  ct 
6.0  f»^;t. 
7.0  feet 


Discharge 

(cu.  It.  per 

second). 


2,077 
2,696 
8.762 
-4,071 


Low-water  stage  gives  1  foot  depth  on  Goose  Rapids  Bars.  These 
are  to  be  dredged  under  tlie  current  project.  The  work  can  be  done 
in  one  season,  probably  that  of  1892.  One  thousand  two  liundred  cubic 
feet  per  second  will  therefore  give  2.2  feet  in  addition  to  the  depth 
excavated. 

(3)  At  Grand  Forks, 


Date. 

Gauge. 

• 

Discharge 

(cu.  ft.  per 

second). 

Date. 

Gaage. 

Dichu-ge 

(en.  ft.  per 

seoond). 

Ane  16  1880 

-1. 25 
-0. 70 
-0.65 
—0.10 
—0.  20 
-0.10 
+  0.05 
0.20 
0.20 

4m 

532 
513  1 
733  1 
502 
707  ' 

851 ; 

961 
955 

Oct.  25.1888 

0.50 

1.45 

2.80 

2.9 

4.8 

4.8 

4.85 

4.85 

064 

Soot  13  1K90 

Oct.  24,  1891 

1,525 
2.384 

Nov.    8.18H6 

Oct.     8,1801 

Oct.     7,1891 ,-.. 

!s«i>t.   0. 1H91 

2.650 

Sent.  14,  IMOl 

Aug.15,1882 

8,277 
3,400 
3,262 

Sc;pt.  15, 1891 

Kc'Pt.  16. 1K91 

Anil.  15. 1882 

Aug.  15. 1S82 

S<^pt.  25. 1801 

Sept.  26. 1891 

Aug.  15, 1882 

3,274 
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Prom  Table  Ko.  3  tlu3  follot^ing  approximate  relation  between  the 
volume  of  discharge  and  the  reading  on  the  gauge  has  been  deduced: 

Itiver  stages  at  Grand  Forks  as  affected  hy  volume  of  discharge. 


Discharge 

(cubic  feet 

Biver  stage. 

per  second). 

400 

—  1.  5  feet. 

(Below  zero.) 

550 

•  —1.0  foot. 

(IJclow  zero.) 

70Q 

—  0. 5  foot. 

(Below  zero.) 

900 

0.0 

1,000 

o:  5  foot. 

(Plane  of  reference  for 
standard   low  water 
nroject     requirca    4 
reel  of  water  at  this 

stage.) 

1,250 

1.0  foot. 

1,500 

1.5  feet. 

2,000 

2  feet. 

It  thus  appears  that  if  we  make  the  volume  of  discharge  at  Grand 
Forks  about  2,000  cubic  feet  per  second,  we  may  expect  a  navigable 
draft  of  5^  feet  in  the  river  below. 

Also,  if  we  make  the  volume  of  discharge  passing  Moorhead  and  Goose 
Rapids  1,200  cubic  feet  per  second,  we  may  expect  a  gauge  reading  of 
about  2 J  feet  at  the  former,  and  a  depth  of  2J  feet  in  excess  of  that  to 
be  excavated  at  Goose  Rapids. 

Just  what  effect  may  be  expected  above  Goose  Rapids  cannot  be 
estimated  with  the  data  on  hand,  but  we  may  exi)ect  a  river  navigable 
for  small  craft. 

It  is  thus  reasonable  to  expect  that  the  two  reservoirs  above  described 
will  furnish  sufficient  water  tx)  render  the  Red  River  continuously  navi- 
gable during  the  whole  open  season  from  the  Rabbit  River  dam  to  Lake 
Winnipeg.  And  further:  By  placing  a  lock  in  the  Rabbit  River  dam 
navigation  would  be  extended  to  the  head  of  Lake  Traverse;  and  still 
further:  Measurements  taken  by  Mr.  Davenport  in  1882  show  that  Big 
Stone  Lake  is  only  7  leet  below  the  level  of  Lake  Traverse.  Hence  if  we 
place  a  dam  across  the  outlet  of  the  former  and  cut  a  short  canal  be- 
tween the  two,  navigation  would  be  extended  to  the  foot  of  Big  Stone 
Lake,  thus  creating  a  water  transportation  line  615  miles  in  extent, 
without  counting  Lake  Winnipeg  and  the  Saskatchewan  River. 

It  is  probable  that  the  creation  of  these  two  reservoirs  would  relieve 
the  Red  River  Valley  from  a  considerable  portion  of  the  effects  of 
floods. 

There  is  still  another  aspect  to  this  matter.  The  stored-up  waters  in 
Red  Lake  distributed  uniformly  during  the  open  season  through  Red 
Lake  River  would  render  it  navigable  for  small  craft. 

One  or  more  dams  and  locks  at  the  falls,  near  Thief  River,  and  at 
Crookston,  would  enable  boats  to  pass  up  to  the  reservoir  dam;  pass- 
ing this  by  means  of  a  lock,  they  could  proceed  to  the  head  of  the 
lake.  From  this  point  to  Rainy  Lake  River  there  is  a  marsh  all  the 
way,  a  distance  of  55  miles,  and  hence  a  canal  could  be  cheaply  con- 
structed across,  and  an  outlet  via  Crookston  and  Grand  Forks  would 
thus  be  afforded  for  the  timber  and  other  products  of  the  extensive 
Rainy  Lake  country,  which  at  present  has  no  outlet  in  the  United 
States. 
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ESTIMATES. 

In  the  absence  of  tlie  proi)er  surveys  only  approximate  estimates  can 
he  submitted. 

Red  Lake  Dam  aud  Lock $150^000 

Rabbit  River  Dam  and  Lock ."....  150,000 

Canal  to  divert  the  Otter  Tail  River  across  the  Breckenridnje  Flats — length, 
8  miles  (11,080  yards);  breadth,  60  feet;  depth,  6  f«et-T3ay  600,000  cnbic 

yards,  at  10  cents 60,  000 

Dam  across  Otter  Tail  River 20,  000 

Damat  foot  of  Big  Stone  Lake 150,000 

Canal  between  Bi^  Stone  I^ake  and  Lake  Traverse — 2  miles,  at  $15,000 30,  000 

Dam  and  Lock  at  Thief  River 150,000 

Surveys 50,000 

Contiiigenciea 100,000 

Total 860,000 

That  is  to  say,  for  the  sum  of  $860,000  we  may  reasonably  expect  to 
create  water  transportation  lines  as  follows : 

Milee. 

Lake  Winnipeg  to  the  foot  of  Big  Stone  Lake 615 

Bed  Lake  River 325 

Bed  Lake 50 

990 

That  is  to  say,  something  like  1,000  miles  of  transportation  line 
would  be  created,  at  a  cost  not  exceeding  $1,000  per  mile. 

No  estimate  is  here  made  for  purchase  of  damaged  lands,  and  the 
whole  estimate  should  be  considered  as  api)roximate  and  subject  to  the 
revision  which  will  result  from  the  measurements  of  a  careful  survey. 

BED  LAKE   CANAL. 

A  canal  55  miles  long  from  Red  Lake  to  Rainy  River  would,  require 
no  locks.  It  should  be  120  feet  wide  and  6  feet  deep.  It  ought  to  be 
made  for  $15,000  per  mile. 

BIG  STONE  LAKE  RESERVOIR. 

It  would  hardly  be  reasonable  to  pass  by  the  effects  of  this  reservoir 
upon  the  Minnesota  and  Mississippi  rivers.  This  reservoir,  with  10 
feet  of  rise,  would  carry  5,227,235,000  cubic  feet;  which,  added  to  the 
surplus  from  Lake  Traverse,  would  make,  say,  11,300,000,000  cubic 
feet. 

But  the  probable  average  output  of  the  drainage  area  of  the  lake  is 
20,145,897^048  cubic  feet. 

Hence,  if  additional  holding  ground  can  be  found  below  Big  Stone 
Lake,  and  this  is  probable,  we  could  reasonably  expect  to  have  for  tlie 
Minnesota  River  26,225,177,000  cubic  feet  during  the  whole  of  an  aver- 
age year. 

Thi^  would  permit  the  following  discharge  into  the  river:  One  thou- 
sand eight  hundred  cubic  feet  per  second  for  92  days  during  the  extreme 
low-water  period  of  August  15,  September,  October,  November  15;  926 
cubic  feet  per  second  for  122  days  during  April  15,  May,  June,  July^  Au- 
gust 15;  200  cubic  feet  per  second  for  152  days,  or  during  the  winter 
months  when  rivers  are  frozen  up. 

It  is  evident  that  1,800  cubic  feet  per  second  added  to  the  Mississippi 
between  St.  Paul  and  the  mouth  of  the  St.  Croix  during  extreme  low 
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stage  will  have  considerable  effect  upon  that  reach  of  river,  and  prob- 
ably enable  boats  to  reach  St.  Paul  diuing  the  whole  boating  season. 

During  the  year  1891,  when  the  Mississippi  Eiver  fell  to  a  zero  stage 
at  points  just  below  the  influence  of  the  reservoirs  on  its  headwaters, 
these  reservoirs  maintained  a  stage  of  ^bout  1.5  at  St.  Paail. 

From  the  following  table  of  gaugings  made  in  the  same  year  it  ap- 
pears that  had  1,800  cubic  feet  per  second  been  added  from  the  Minne- 
Bota  the  combined  reservoir  effect  would  have  produced  a  stiige  of  over 
2.5  at  St.  Paul.    At  this  stage  boats  from  St.  Louis  can  readily  come  up. 

Gaugings  of  the  Mississippi  River  at  St.  Paul,  July  i,  1891,  to  November  14, 1891. 


Dato. 


July  1... 
2--. 
3... 
6... 

10... 

11... 

13... 
14... 
15... 
16... 
17... 
18... 
20... 
21... 
22... 
23... 
24... 
25... 
27... 
28  .  . 
29... 
30... 
31... 
Aag.      1... 

3... 

4... 

5... 

6... 

7... 

8... 
10... 
11... 
12... 
13... 
14... 
15... 
17... 
18... 
19... 
20... 
21... 
22... 
24... 
25... 
26... 
27... 
28... 
29... 
31... 
Sept.     1 . . . 

2... 

3... 

4... 

6... 

1 ... 

8... 

9... 


Grange 
ruading. 


2.78 
2.89 
2.70 
2.10 
2.51 
2.46 
2.75 


2. 
2. 


46 
27 


2.01 
1.96 
1.90 
1.94 
2.01 
1.91 
1.9<{ 
2.00 
2.00 
1.97 
2.11 
2.01 
2.00 
2.30 
2.09 
1.80 


1. 
1. 


i)9 
80 
1.80 
1.84 
1.92 
1.96 
1.71 
1.49 
1.47 
1.20 
1.54 
1.51 

i.o:{ 

1.30 
1.8G 
1.G8 
1.50 
1.  m 
l.Cl 
1.40 
1.4G 
1.34 
1.25 
1.48 
1.49 
1.47 


35 
31 
29 
70 
49 


1.25 


Volume. 


5,773. 
5,86C. 
5, 66.3. 
4.857. 
5, 420. 
5,  162. 
5,690. 
5, 373. 
5, 046. 
4.821. 
4. 662. 
4, 574. 
4, 948. 
4, 6'J6. 
4, 596. 
4,637. 
4,731. 

4,  675. 
4, 516. 
4, 860. 
4, 786. 
4,808. 

5,  259. 
4.  843. 
4, 47;s. 
4, 560. 
4, 399. 
4, 363. 
4, 390. 
4,472. 
4,  659. 
4, 136. 
3, 760. 
3, 026. 
3, 507. 
3,908. 
3,961. 
3,  Wi.\. 
3,548. 
4, 200. 
4, 109. 
3, 738. 
3, 674. 
3, 892. 
3,764. 
3,  746. 
3, 532. 
3, 366. 
3,665. 
3,  792. 
3,  6:J6. 
3, 555. 
3, 470. 
3,390. 
4, 323. 
3, 626. 
3, 208. 


Date. 


Oct 


27  ,<  Sept. 

25  !| 

15 

89 

16 

51 

07 

48 

35 

09 

35 

56 

04 

38 

75 

77 

68 

77 

15 

72 

07 

89 

40 

49 

76 

43 

84 

60 

58 

47 

21 

35 

2.J 

33 

55 

40 

19 

01 

14 

H4 

58 

54 

88 

53 

19 

77 

92 

80 

06 

81 

44 

24 

at 

22 
20 
98 
58 


Nov. 


10 
11 
12 
14 
15 
10 
17 
18 
19 
21 
22 
23 
24 
25 
26 
28 
29 
30 

1 

2 

3 

5 

6 

7 

8 

9 
10 
12 
13, 
14 
15 
16 
17 
19 
20 
21 
22 
23 
^ 
26 
27 
2J 
29 
30 
31 

3 

4 

5 

6 

7 

9 
10 
11 
12 
13 
14 


Gau|;e 
reading. 


1.20 
1.40 
1.07 
1.55 
1.34 


1.40 
1.34 
1.23 
1.15 
1.38 
1.07 
1.31 
1.28 
1.24 
1.50 
1.62 
1.60 
1.56 
1.70 
1.85 
1.63 
1.80 
1.45 
1.60 


1.50 
1.35 
1.50 
1.45 
1.45 
1.40 
1.27 
1.40 
1.50 
1.48 
1.48 
1.32 
1.21 
1.18 
1.46 
1.35 
1.41 
1.38 
1.32 
1.38 
1.10 
1.31 
1.31 
0.97 
0.82 
1.00 
0.54 
0.90 
0.65 
0.80 


Volume. 


3,328.44 
3,482.96 
3,233.53 
4, 227. 92 
3,614.30 


3,767.84 
3,512.16 
3, 327. 51 
3, 244. 63 
3,538.58 
3,  111.  75 
8, 386. 16 
3, 287. 82 
3,428.81 
3.678.28 
3, 956. 24 
3,893.81 
3,875.35 

4, 210. 55 
3, 999. 09 
4,242.02 
3.606.50 
3,963.94 


3,824.89 
3, 537. 39 
3, 808. 86 
3, 720. 91 
3,761.12 
3, 648.  76 
3,458.31 
3, 710. 14 
3,830.91 
8,894.75 
3,780.80 
3, 543. 49 
3,539.56 
3,459.02 
3,692.73 
3,535.92 
3,668.90 
3.590.47 
3, 612. 36 
3,578.93 
3,192.95 
8,446.98 
3,189.88 
8, 036. 18 
2, 686. 20 
2, 088. 85 
2,422.52 
2,824.35 
2,507.87 
2,742.97 


Still  farther:  By  constructing  the  necessary  dams  for  slack-water 
navigation  on  the  Minnesota  Itiver,  there  would  be  opened  to  naviga- 
tion a  line  extending  through  Lake  Winnipeg  into  the  Saskatchewan 
River,  which  is  understood  to  be  capable  of  navigation  over  a  very  long 
distance. 
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COMMERCIAL  STATISTICS.  t 


There  aro  twc  steamboat  lines  now  on  the  Rt'd  River  of  the  North :  At  Fargo,  N.  Dak., 
the  Graudin  line  of  one  steamer,  220  tonn,  with  4  barges,  2  of  3O0  tons,  1  of  250  tons, 
and  1  of  2<)0  tons.  At  Grand  Forks  the  Red  River  Transportation  Company  have  2 
steamboats,  the  Pluck  anii  the  //.  1\'.  Ahoj),  with  10  barges,  4  of  178  tons,  1  of  202 
tons,  1  of  155  tons,  1  of  IIH  tons,  and  3*of  T2  tons. 

Freights  during  p<Mi  twelve  years. 

Tans. 

18«9 3,8G6 

1888 12,140 

1887 10,4G6 

1886 10,507 

1885 23,043 

1884 29,046 

1883 25,314 

1882 31,652 

1881 26,557 

1880 21,651 

1879 , 17,859 

A  map  of  the  locality  is  submitted.* 

Very  respectfully,  your  obedient  servant, 

W.  A.  Jones, 
Major ^  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 

*Not  reprinted;  printed  in  Hoase  Ex.  Doc.  No.  127,  Fifty -second  Congress,  first 
•essiou. 
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IMPROVEMENT  OF  MISSOURI  RIVER  ABOVE  SIOUX  CITY,  IOWA,  'AND  OF 
YELLOWSTONE  RIVER,  MONTANA  AND  NORTH  DAKOTA. 


REPORT  OF  CAPTAIN  CHARLES  F.  POWELL,  CORPS  OF  ENGINEERS,  OFFI- 
CER IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  189£,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  MisBonri  River  between  the  Great 
Falls,  Montana,  and  Sioux  City, 
Iowa. 


2.  Yellowstone     River,    Montana     and 
North  Dakota. 


EXAMINATION  AND  SURVEY. 

3.  MisBouri  River,  Montana,  between  Great  Falls  and  caHon  next  below  Stabbs 
Ferry. 


Engineer  Office,  United  States  Army, 

Sionx  City  J  loiva,  July  15  j  1892. 

General  :  I  have  the  honor  to  transmit  herewith  reports  upon  the 
river  improvements  in  my  charge  for  the  year  ending  June  30, 1892. 
Very  respectfully,  your  obedient  servant, 

Chas.  F.  Powell, 
Captairiy  Corps  o/JEngineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chwf  of  Engineers^  (7.  8.  A. 


A  A  I. 


IMPROVEMENT  OF  MISSOURI  RIVER  BETWEEN  THE  GREAT  FALLS,  MON- 
TANA, AND  SIOUX  CITY,  IOWA. 

At  the  beginning  of  tlie  year  repairs  were  in  progress  on  the  dams  of 
tlie  upper  part  of  the  rocky  river,  viz,  from  Fort  Benton,  the  head  of 
navigation,  to  Carroll,  Mont.,  for  which  reach  only  a  i)roject  of  per- 
manent improvement  existedj  a  steel  hull  snagging  scow  and  a  st«el 
hull  stern-wheel  snag  boat  were  being  built  for  removal  of  snags,  wrecks, 
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and  other  obstructions  on  tlie  sandy  river;  tbree  parties  of  the  detailed  -a 

and  systematic  survey  of  the  river  were  in  the  field ;  office  mapping  of 
old  work  of  the  same  was  in  full  progress,  and  the  selection  from  reports 
of  previous  examinations,  of  two  sites  for  ice  harbors  was  under  consid- 
eration at  the  War  Department. 

During  the  year,  and  commencing  at  the  head  of  the  rocky  river,  the 
dam  at  Bakers  Bai*,  the  wing  dam  at  Crocondunez,  and  three  damfi  of  the 
Fontanelle  system  were  rei>aired  and  extended.  To  stop  a  cutting  of 
the  bank  of  the  lower  island  at  Fontanelle  Bar,  seven  slips  in  the  bank, 
graded  from  its  top  to  a  slope  of  1  on  4,  about  25  feet  wide  and  150  to 
200  feet  apart,  were  revetted  with  brush  and  stone,  and  the  revetment 
continued  a  little  beyond  the  bottom  of  the  river  trough.  Two  wing 
dams  at  Archers  Bar,  a  sill  across  the  left  chute  at  Crow  Coulee,  and  a 
dam  at  Norris  Island,  opposite  eJudith,  were  built.  A  cut  of  double 
width  at  Archers  Bar  and  a  single  cut  each  at  Churchills  and  Crow 
Coulee  were  dredged;  the  dredged  material,  gravel,  cobble,  some  clay, 
and  a  little  sand,  aggregated  31,326  cubic  yards.  Two  hundred  and 
lifty-one  bowlders  or  i)iex;es  of  rock  averaging  aboutone-half  cubic  yard 
in  size,  and  the  largest  having  been  about  2  yards,  were  removed  from 
the  channel  and  properly  disposed  of  between  Marias  Biver  and  Iron 
City  Island,  17  miles  below  Judith  or  64  miles  above  Carroll. 

AH  the  work  of  the  fiscal  year  named  above  was  done  in  1891;  it  put 
the  channel  to  next  below  Judith  in  fairly  good  shape.  The  Shonkin 
Bar  dam,  the  wing  dam  in  Evans  Bend,  the  dams  on  left  bank  at  Cro- 
condunez, two  dams  of  the  Fontanelle  system,  and  the  dams  in  Senieurs 
Reach  were  in  good  condition.  Some  heavy  work  remains  on  the  rapids 
and  bars  below  Judith,  but  operations  on  the  rocky  river  have  not  been 
resumed  since  it  appeared  doubtful  if  boats  would  run  this  year  on 
that  part  of  the  river.  Good  crops  in  the  Dakotas  have  made  better 
business  for  boats  there.  Furthermore,  the  bulk  of  the  freight  on  the 
upper  part  of  the  Missouri  is  of  Eastern  shipment,  and  it  seems  that 
the  through  rail  rate  as  compared  with  the  rate  from  points  where  the 
railroads  strike  the  river  leaves  a  scant  proi)ortion  for  the  boats.  River 
interests  look  for  relief  to  the  building  of  the  Sault  Ste.  Marie  railroad 
to  Bismarck. 

The  steel  snagging  scow  built  at  St.  Louis,  and  named  Mandanj  arrived 
at  Sioux  City  September  6  under  tow  of  the  chartered  steamer  Rosebud^ 
and  commenced  snagging  September  8  under  the  same  tow.  On  ac- 
count of  the  long  stretch  of  river  to  be  covered  her  work  was  limited 
to  the  worst  channel  obstructions;  it  comprised  the  removal  and  proper 
disposal  of  64  snags,  2  abandoned  pontoon-bridge  stone  sinkers^  and  4 
stumps,  and  2  overhanging  trees  from  banks,  between  Sioux  City  and 
a  i)oint opposite GlencoCjK. Dak.,  640  miles;  the  chartered  towboatwas 
withdrawn  under  terms  of  her  contract,  October  22,  and  the  Mandun 
was  then  laid  up  for  the  winter. 

The  U.  S.  steamer  Josephine,  which  had  formerly  been  used  on  the 
rocky  river,  was  fitted  with  iron  shears,  steam  capstans  and  engines, 
and  other  appliances  for  snagging,  and  commenced  such  work  at  Bis- 
marck October  2,  1891,  and  operated  between  Berthold  and  a  point  op- 
posite Glencoe,  N.  Dak.,  129  miles,  in  1891,  and  between  Berthold  and  the 
Big  Bend,  S.  Dak.,  457  miles,  in  1892.  She  removed  156  snags,  69  over- 
hanging trees  and  14  stumps  from  the  bank,  and  served  during  both 
seasons  as  tender  to  the  survey  quarterboats  and  parties.  The  Joseph- 
ine also  sluiced  during  the  low  water  of  1891  a  channel  through  the 
worst  bar,  one  near  Washburn,  N.  Dak.,  which  formed  the  controlling 
depth  on  the  route  where  the  boating  was  then  the  busiest,    This  -chv^- 
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nel  remained  good  during  the  rest  of  the  low  water,  and  from  accounts 
received  during  tbis  last  spring  had  not  filled  up.  \ 

The  steel  hull  stern-wheel  snag  boat  built  at  Dubuque  and  named 
James  B,  McPherson^  was  received  108  days  behind  the  agreed  time  of 
her  completion  and  too  lat«  to  get  her  to  the  district  before  spring.  She 
operated  between  Sioux  City  and  the  Bi  g  Bend,  S.  Dak.,  300  miles,  remov- 
ing and  properly  disposing  of  102  snags,  a  pontoon-bridge  stone  sinker 
which  had  drifted  into  the  channel,  and  33  overhanging  trees  or  stumps, 
and  trimmed  6  overhanging  trees. 

It  is  the  rule  in  the  snagging  work  that  the  earth  is  cleaned  from  the 
stumps,  the  roots  trimmed  close,  and  the  stumps  placed,  end  up,  on  a 
fairly  high  bank  and  one  not  likely  to  cave  soon,  in  order  that  the 
stumps  may  dry  out  and  would  float,  so  that  they  will  not  form  any 
future  obstruction.  The  trunks  are  generally  worked  into  fuel  for  the 
boats  where  suitable,  or  sawed  into  several  lengths  and  cast  overboard, 
branches  of  overhanging  trees  are  cut,  the  trees  tied  back,  or,  if  about 
to  cave  into  the  river,  disposed  of  in  the  same  manner  as  snags.  The 
^  snagging  operations  are  very  satisfactory  to  the  steamboat  people.  In 
connection  with  other  work  of  the  snag  boats  snagging  gives  the  best 
channel  improvement  for  the  cost.  No  snagging  had  ever  been  done 
on  the  Missouri  River  above  Sioux  City  before  last  year.  It  will  i^rob- 
ably  be  required  to  extend  operations  of  the  snag  boats  over  about  the 
whole  length  of  the  sandy  jiver,  1,300  miles,  and  it  is  desired  to  include 
the  removal  of  bowlders.  These  are  washed  out  of  the  bluflfsor  brought 
to  the  river  by  the  swift  tributaries  and  by  freshets  in  the  gullies,  and 
are  frequently  distributed  by  ice  along  the  channel.  It  is  also  desired  to 
open  channels  through  the  worst  bars  at  low  water  by  steambo<at  sluic- 
ing. All  of  these  works  are  of  a  temporary  character  and  need  to  be  re- 
peated from  season  to  season  and  year  to  year.  The  unending  shifting  of 
the  river  from  caving  of  its  banks,  aiid  from  ice  gorges  and  land  clearing, 
make  new  snags  and  uncover  old  ones.  My  recommendation  of  last 
year  is  renewed,  that  the  least  estimate,  $50,000  a  year,  for  the  removal 
of  snags,  wrecks,  and  other  obstructions,  and  for  temporary  improve- 
ment at  the  shoalest  channels,  be  nuide  as  a  separate  appropriation, 
and,  in  order  that  .the  work  may  be  uninterrupted,  that  the  appropria- 
tion be  continuous,  the  same  as  for  the  operation  of  snag  boats  and 
dredge  boats  on  the  Upper  Mississippi,  and  for  the  operation  of  snag 
boats  on  the  Lower  Mississippi  and  Ohio  rivers,  as  provided  for  in  the 
river  and  harbor  acts  of  1888  and  1890. 

Of  the  field  work  of  the  river  survey,  bench  marks  were  placed  and 
primary  levels  run  from  Poplar  Creek,  Montana,  to  Fairbank,  S.  Dak., 
574  miles;  the  tertiary  triangulation,  hydrography,  and  topography 
were  completed  from  Wolf  Point,  Moutana,  to  next  oelow  Cannonball, 
N.  Dak.,  461  miles;  and  the  triangulation  and  back  topogiaphy  run 
from  end  of  the  completed  field  work  to  Fairbank,  S.  Dak.,  144  miles. 
The  present  field  party  will  be  followed,  when  low  water  obtains,  by  a 
hydrographic  party,  which  will  run  the  topography  of  immediate  banks 
and  low  grounds.  The  separation  of  usual  topographic  and  hydro- 
graphic  work  indicated  has  for  its  object  better  progress  of  field  work 
for  the  year  and  the  securing  of  low-water  soundings  and  shore  lines. 

The  sixty-thre^e  details  charts  of  the  river  survey  from  Fort  Benton, 
its  beginning,  to  Wolf  Point  were  completed,  and  all,  except  twelve, 
placed  with  the  printer  for  publication ;  the  preliminary  or  small-scale 
chart  !N"o.  1  was  also  completed,  except  title,  and  Ko.  2  one-half  fin- 
nished ;  the  eight  charts  of  this  series  to  Wolf  Point  had  been  previ- 
ously penciled  for  their  prompt  use  in  laying  oli*  limits  of  the  detail 
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charts  and  for  makiiiir  quick  tracings  and  blue  prints  for  use  in  the 
fiold  and  as  index  sheets.  The  e\^ht  charts  of  the  same  series  from 
Wolf  Point  to  Cannon  Ball  were  p(»nciled  and  the  flfty-eight  detail 
cliarts  of  the  same  rea<'h  were  three-fourths  finished. 

Tlie  a[)i)roved  location  for  an  ice  harbor  at  Rock  Haven,  near  Man- 
dan,  N.  Dak.,  was  surveyed  and  ])lans  drcawn  for  its  improvement  for 
t\w  purpose  stated.  It  is  expe<*ted  with  funds  in  hand  to  execute  the 
improvement,  as  may  be  ordered,  this  fall. 

It  is  also  exjKM'ted  with  a  part  of  the  same  balance,  and  allotments 
which  may  be  made  from  the  api>r()priati(m  of  1892,  to  continue  the 
work  of  snag*?in<?,  etc.,  and  to  comjilete  the  river  survey. 

The  ai>])ropriation  asked  for  1804  other  than  the  continuous  item  of 
$50,(XH)  for  removal  of  sna^js,  wrecks,  and  other  obstructions  and  tem- 
porary imi)rovement  at  shoalest  channels,  is  intended  for — 

Rootlficntion  of  the  river  at  Pierre  and  Fort  Pierre,  S.  Dak $150, 000 

One  year's  work  or  one-half  rectification  of  river  and  permanent  channel 

iuijirovenient  of  Jiismarck  reacli,  North  Dakota,  25  miles 198,000 

One  year's  work  or  one  fourth  of  naiiie  rectification  and  improvement  of 

Yankton-Sioux  City  reach,  Boutli  Dakota  and  Nebraska,  130  miles  .---  514,000 

Plant  and  its  maintenance  for  (uie  year  for  Bismarck  reach ,< 60, 000 

Same  for  Yauktou — 8ioux  City  reach 150,000 

Total 1,072,000 

If  tlie  appropriation  made  be  for  two  years,  as  is  usaal,  then  the 
amounts  for  works  of  the  two  readies  named  above  should  be  doubled, 
and  **35,000  added  for  maintenance  of  plant  for  a  year.  Failing  in  the 
authority  for  the  pro])osc(l  works  on  the  reaches,  there  would  remain 
for  consideration  in  addition  to  the  snag^iiiff,  the  proposed  Pierre  and 
Fort  Pi(»rre  work,  $150,000,  and  simihir  work  at  Yankton,  $75,000, 
heretofore  estimated  for,  and  which  is  now  included  in  the  proposed 
work  of  the  Yankton — Sioux  City  reach. 

The  x)roposed  works  at  Pierre  and  Yankton  recommended  last  year, 
for  stated  reasons,  are  named  in  the  api)ropriation  act  of  1892,  but  the 
amount  therein  for  the  whole  Missouri  Kiver  above  Sioux  City  will  only 
barely  provide  for  the  continuation  of  snagging,  ete.,  and  completion  of 
the  river  survey,  w'orks  already  entered  upon,  and  for  the  Yankton  ice 
liarbor,  required  by  the  act.  During  the  year  need  has  appeared  for 
extension  of  the  Pierre  work  to  include  Fort  Pierre  and  vicinity.  This 
arises  from  a  bad  condition  of  the  Fort  Pierre  Landing  and  the  probar 
bility  that  this  will  be  need(»d  for  important  river  shipping  ui)on  the  com- 
l)letion  of  a  railroad  now  being  built  to  that  point  from  the  Black  Hills, 
for  information  of  which  see  commercial  statistics. 

Hc^ivy  ice  gorges  are  a  bad  characteristic  of  the  Upper  Missouri* 
They  form  in  wide  shoal  places;  the  ice  dam  raises  and  builds  back  by 
means  of  the  running  ice  from  above,  and  with  the  high  water  damages 
property  and  sometim(»s  causes  violent  changes  of  the  river  bed.  The 
Vermillion  Cut  off  of  1881,  at  about  the  middle  of  the  Yankton-Sioux 
City  Reach,  resulted  I'rom  an  ice  gorge.  It  left  that  town  and  exten- 
sive Governmentriver  works  there  2  miles  inland,  practically  destroyed 
the  town,  did  not  leave  a  vestige  of  the  settlement  of  Green  Island, 
opposite  Yankt<m,  damaged  and  wrecked  steamboats, and  leveled  fences 
and  buildings  from  bluff  to  bluff.  Adjoining  this  cut-off,  and  as  its  re- 
sults, the  river  has  been  caving  its  banks,  lengthening  its  course,  and 
narrowing  the  necks  of  land  at  the  bends,  thus  making  wide  shoal 
stretches  and  threatening  new  cut-offs. 

Sibley  Island,  next  below  Bismarck,  is  another  place  nea^  which 
damaging  ice  gorges  have  formed,  and  are  likely  to  do  so  any  year. 
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The  two  reaches  proposed  for  permanent  improvement  include  the 
worst  ice- gorge  places,  short  pieces  of  adjoining  bad  river,  and  other  ad- 
jacent pieces  where  it  is  desired  to  fix  the  channel  permanently  along 
town  fronts  or  at  intended  ice  harbors*  The  reaches  are  further  selected 
to  terminate  where  the  river  is  naturally  good  and  fairly  permanent,  so 
that  the  works  may  not  be  undermined  at  the  ends  nor  flanked  by  the 
river  above  or  below. 

The  availability  of  the  river  above  Sioux  City  for  extensive  traffic, 
when  permanently  improved,  and  the  present  and  prospective  aj^pear- 
ance  of  gi'eatly  increased  freights  seeking  transportation  along  that 
route,  warrant  the  recommendation  herein  for  such  improvement  at  the 
most  needed  places  and  portions. 

Money  statement. 

July  1,  1891,  balance  unexpended v    $267,896.11 

June  30,  1892,  amount  expended  during  tiscal  year 156, 909. 30 

July  1,  1892,  balance  unexpended 110,986.81 

July  1,  1892,  outfltanding  liabilities 17,721.47 

July  1,  1892,  balance  available 93,265.34 

Amount  appropriated  by  act  approved  July  13,  1892 150, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 243, 265. 34 


'Amount  (estimated)  required  for  completion  of  existing  project *175, 000. 00 

Amount  that  can  be  profitably  expended  in  flHcal  year  ending  June 

30,1894 1,122,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harhor  acts  of  1866  and  1867. 


Abstract  of  contract,  Improving  Missouri  River  heitveen  the  Great  FalUy  Mont,,  and  Sioux 

City,  Iowa,  ending  June  30, 1892, 


No. 

Name  and  address  of  contractor. 

Date  of  con- 
tract. 

Subject  of  contract. 

Remarks. 

1 

Isaac  P.  Baker,  Bismai-ck,  N.  Dak. 

July  6, 1891 . 

Charter  of  towboat  .  -  - 

Completed  October  22, 
1891. 

REPORT  OF  MR.   H.   C.   GOULD,  ASSISTANT  ENGINEER. 

Sioux  City,  Iowa,  June  16, 1892, 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  field  operations  on  improve- 
ment of  the  ''Rocky"  River  duriug  the  fiscal  year  ending  June  80, 1892: 


REPAIRS  TO  AND  CONSTRUCTION  OF  DAMS. 

Evans  Bar  (5i  miles  helow  Fart  Benton). — ^Work  commenced  June  25, 1891.  The  old 
dam  was  connected  to  mainland  by  new  work,  220  feet  long,  averaging  3  feet  in 
height,  across  a  low  gravel  bar,  and  a  deep  chute  between  the  bar  and  shore.  The 
other  end  was  connected  with  high  part  of  the  island  by  now  piece,  170  feet  long, 
averaging  2^  feet  high. 

The  ends  were  well  protected  by  brush  and  rock  and  the  whole  dam  thoroughly 
ballasted.  There  were  used  here  166  fascines,  486  yards  rock  fi'om  Labarge,  6  yards 
rock  from  banks,  150  poles,  520  sacks  gravel,  585  days'  labor. 

This  work  was  finisned  July  27,  and  preparations  were  made  on  the  28th  to  move 
the  camp  down  the  river. 

*  Exclusive  of  $50,000  annually  for  snagging,  etc. 
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On  the  way  down  the  party  stopped  a  few  hours  at  Crocondunez  (9  miles  from  . 
Fort  Beuton). 

All  the  work  here  has  held  well  and  wan  in  good  condition,  except  the  land  end  of 
the  short  wing  dam  on  right  hank,  where  the  water  was  cutting  nnder  the  bruah  work 
on  the  hank.  Two  mats  were  placed  here  t4>  stop  the  cutting,  using  32  fascijieSy  8 
yards  rock,  8  days'  labor,  8  poles,  25  sacks  gravel. 

Fontanelle  Bar  (12  miles  from  Fort  Jienton). — The  river  was  rapidly  cutting  aw»y 
the  banks  on  left  side  along  the  lower  island.  It  was  desired  to  stop  this  cutting  if 
possible.  The  high  water  early  in  .Inly  had  also  cut  around  the  endiB  of  some  of  the 
old  dams  and  these  places  needed  filling. 

This  work  was  commenced  July  29.  Seven  places  along  the  cutting  bank,  fram 
150  to  200  feet  apart,  were  graded  out  by  hydraulic  sluicing,  using  the  large  pamp 
on  the  grab  boat.  These  slips  were  about  25  feet  wide,  on  a  slope  of  about  1  on  4,  and 
were  covered  by  a  layer  of  brush  fascines,  1  foot  thick,  well  staked  down  and  bal- 
lasted with  rock,  the  covering  extending  from  the  top  of  the  bank  to  the  water  and 
continued  on  the  bottom  wellont  to  deep  water  by  a  line  of  mattresses  sunk  with 
rock.     Total  length  of  these  wing  dikes,  about  490  feet. 

The  dams  in  the  chute  between  this  island  and  the  one  above  it  were  made  con- 
tinuous and  the  lower  end  resting  on  the  head  of  the  island  was  thoroughly  pro- 
tected by  a  strong  revetment  of  brush  and  rock.  Length  of  dam  repaired,  aboiit400 
feet. 

A  break  about  40  feet  wide  was  found  in  the  old  dam  (No.  8)  just  opposite  the 
above  dam.    This  was  filled  with  brush  and  stone. 

There  were  used  in  the  foregoing  work  974  fascines,  186  poles,  775  stakes,  600 
sacks  gravel,  20  yards  loose  gravel,  435  yards  rock,  309^  days'  labor. 

On  August  21  the  party  was  moved  to  Archer  Bar  (24  miles  from  Fort  Benton), 
Just  below  mouth  of  Marias  River. 

Two  dams  were  built  here  across  the  channel  on  the  right  side,  to  throw  the 
water  into  the  dredged  channel  on  left  side  of  the  bar. 

The  upper  dam  extends  260  feet  from  the  bank,  and  consists  nearly  the  whole 
length  of  two  layers  of  fascines  well  ballasted  with  rock.  The  outer  end  was  pro- 
tected by  additional  fascines  and  rock,  and  the  shore  end  extends  up  tiie  bank  25 
feet,  the  brush  being  staked  down  and  well  covered  with  rock.  Materials  used  on 
this  dam  are  606  fascines,  147  poles,  203  days'  labor,  46  stakes,  250  yards  rock. 

The  lower  dam  extends  285  feet  from  bank  across  head  of  deep  pocket  to  well  out 
on  the  bar;  in  deepest  part,  where  water  was  6^  feet  deep,  seven  layers  of  fascines 
were  put  in.  The  ends  were  protected  as  in  the  upper  dam.  The  materials  in  this 
dam  are  875  fascines,  153  poles,  60  stakes,  192  sacks  gravel,  313  yards  rock)  234  days' 
labor. 

Tlie  July  high  water  had  caused  some  breaks  in  the  large  dam  at  Bakers  Bar  (2^ 
miles  from  Fort  Benton).  Some  of  the  work  on  this  dam  had  necessarily  been  done 
when  the  water  was  high,  which  prevented  placing  the  ballast  as  well  as  it  should 
have  been  done. 

On  Se})tcmber  15  a  small  party  was  taken  up  by  the  Joeievrith  the  50-foot  barge  and 
camp  outfit. 

The  repairs  were  finished  and  this  party  floated  down  on  the  24th. 

There  were  used  in  the  repairs,  285  fascines,  52  poles,  1,275  sacks  gravel,  80  yards 
rock,  143  days*  labor. 

On  October  2  the  party  was  moved  to  Crow  Coulee  Bar  (32  miles  from  Fort  Ben- 
ton). Fascines  and  poles  had  previously  been  gotten  out  here  for  a  submerged  dam 
or  sill  across  the  loft-hand  chute.  This  consisted  of  a  single  layer  of  brush  fascines 
well  ballasted  with  rock ;  the  ends  were  protected  by  lai*ge  aprons  of  brush  and  rock. 
The  length  is  260  feet,  and  the  following  materials  were  used :  211  fascines,  56  poles, 
25  stakes,  256  yards  rock,  173  days'  labor. 

The  party  moved  to  Eagle  Creek  on  October  10  and  until  October  30  was  engaged 
in  ])reparing  incline  and  hauling  out  the  dredge. 

On  October  31  the  party  moved  to  Judith  (87  miles  from  Fort  Benton).  A  high 
dam  was  built  here  across  the  chute  between  Norris  Island  and  the  left  bank.  The 
mainland  end  rests  on  a  spur  of  the  bluffs,  coihposed  of  clayey  earth,  large  gravel, 
and  bowlders;  the  rock  for  the  dam  was  obtained  by  digging  out  and  blasting  these 
bowlders.  The  other  end  extends  well  up  on  the  sand  island  and  was  protected  by 
a  large  apron  of  brush  and  rock.  Five  layers  of  fascines  were  put  in  except  at  the 
ends,  each  tier  well  ballasted  with  gfravel,  and  the  two  top  tiers  with  rock.  The 
length  is  150  feet,  and  the  following  matcHals  were  used:  719  fascines,  962  sacks 
gravel,  239  days  labor,  120  yards  loose  gravel,  145  yards  rock. 

DUEDGINQ. 

Repairs  to  the  dredge  were  completed  so  that  work  was  commenced  July  8  at 
Archers  Bar,  1  mile  below  Marias  River.  Two  cuts  were  made  through  the  shoal  on 
left  side  of  the  bar  1,000  feet  long^  13,744.79  cubic  yards  being  removed. 
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The  work  was  considerably  delayed  hy  a  sudden  rise  of  4.5  feet  and  the  large 
amount  of  drift  coming  with  it . 

This  work  was  completed  and  the  dredge  moTcd  on  July  31  to  ChurcliiUs  Bend  (29 
miles  from  Fort  Benton).  A  single  cut  1,100  feet  long  was  made,  7,840.7  cubic  yards 
being  removed.  A  stoppage  of  three  days  was  caused  by  the  breaking  of  a  pinion  on 
the  swinging  engine. 

On  August  14  the  dredge  was  moved  to  Crow  Coulee  where  a  single  cut  1^200  feet 
long  was  made,  9,710.39  cubic  yards  being  removed. 

On  August  26  the  dredge  was  started  for  Pinnacle  Reef  Bar  (66  miles  from  Fort 
Benton).  After  much  difficulty  on  account  of  shoal  water  at  many  places,  the 
Josephine  succeeded  in  getting  the  dredge  down  to  La  Barge  Rock  (55  miles  from  Fort 
Benton).  On  account  of  rocks  and  the  low  stage  of  the  river  it  was  im])racticab]e 
to  get  the  dredge  farther  down  and  the  orders  were  to  suspend  operations  for  the 
season. 

An  attempt  was  made  to  die  a  basin  for  a  winter  harbor,  but  the  rocky  bottom 
prevented  a  sufficient  depth  oeing  obtained.  She  was  then  pulled  out  on  a  high 
bank  just  above  the  mouth  of  Eagle  Creek,  one-third  mile  above  La  Barge  Rock. 

QUARRY  WORK, 

The  party  of  from  12  and  15  men  remained  in  camp  at  La  Barge  Rock  until  Sep- 
tember 6,  breaking  up  the  bowlders  at  the  foot  of  the  cliff.  AU  of  the  fallen  rock 
was  used  and  lar^e  quantities  were  blasted  from  the  face  and  top  of  the  cliff. 

The  following  list  shows  the  amount  of  rock  taken  and  where  delivered :  Evans 
Bar,  282  yards ;  Foutanelle  Bar,  406  yards ;  Archers  Bar,  473  yards ;  Crow  Coulee, 
256  yards. 

On  September  6  the  (]^uarry  work  was  closed  and  the  party  moved  up  the  river  to 
assist  in  the  dam-building  work. 

ROCK  REMOVAI^ 

Repairs  to  the  derrick  boat  were  completed  so  that  work  was  commenced  August 
15  just  below  Marias  River  (21 J  miles  from  Fort  Benton). 

The  boat  moved  down  the  river  taking  out  the  worst  rocks  to  Iron  City  Island  (94 
miles  from  Fort  Benton )j  which  point  wais  reached  October  24,  when  the  work  was 
sus])ouded  for  the  season. 

The  boat  was  brought  back  7  miles  to  Judith  and  the  party  commenced  grading 
the  bank  to  haul  out  the  fleet.  Most  of  the  rocks  were  placed  on  or  near  the  bank 
at  points  from  which  they  were  not  liable  to  be  caiTied  by  ice  into  the  channel 
again ;  many  of  the  large  rocks  were  blastt^d  and  the  larger  fragments  removed  and 
about  half  those  taken  out  at  Drowned  Mans  Rapids  were  dropped  in  deep  water 
just  below. 

The  following  table  shows  the  localities  worked  and  number  of  rocks  removed  at 
each  place : 

Rocks  removed. 

Near  Marias  River 7 

Lower  end  Archers  Island 12 

Churchills  Bend 3 

Near  La  Barge  Rock 3 

Near  Citadel  Bluff 1 5 

2  to  3  miles  below  Hole-in-the- Wall 9 

Near  Steamboat  Rock 2 

Pablo  Island 8 

Pablo  Rapids..../ 35 

^  mile  above  Wolf  Island 15 

\  mile  above  Arrow  River 6 

Near  mouth  of  Arrow  River 27 

1^  iniJcs  below  Arrow  River 6 

2^  to  3|  miles  below  Arrow  River 11 

1  mile  above  Drowned  Mans  Rapid 8 

Drowned  Mans  Rapid 25 

Council  Island 18 

Upper  end  Holmes  Rapid 1 

Holmes  Rapid 20 

Lower  end  Holmes  Rapid 27 

Bend  above  Iron  City  Island 3 
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LAYING   UP   FLEET. 

Search  was  ma<l<»  along  the  river  for  Homr  rliHtance  above  and  below  Jaditli  for  a 
good  winter  h:tr1»or,  hut  no  place  could  \>e  found  free  from  danger  of  damage  by  ice 
and  it  wsut  decided  to  liaul  all  the  boats  oat  on  the  l>auk.  A  place  was  selected  just 
above  the  warelu»u8e  at  Judith  and  the  bank  for  120  feet  graded  to  an  easy  slope. 

There  were  )iaule<l  out  here  the  store  boat,  derrick  boat,  three  65-foot  barges,  one 
r)0-foot  barge,  and  three  4()-foot  bargcH. 

The  quarteiboat  ;iim1  the  suiall  steamer  Josie  were  ueeeasarily  kept  in  the  river  till 
tlie  la.st  in  order  to  finish  tlie  dam  in  th<'  head  of  the  chute  on  the  opposite  side  of 
the  river.  They  wen*  brought  over  to  the  Jndith  side  of  the  river,  but  before  they 
could  he  taken  down  to  the  incline  the  running  ice  gorged  on  the  head  of  the  bar 
and  the  wat<*r  run  out  so  low  that  they  could  not  reach  the  incline  and  they  were 
hauled  out  on  top  of  the  hank  about  1,(RX)  fi'et  above  the  other  boats. 

The  party  was  disbanded  November  21,  1891. 
Very  respectfully,  your  obedient  servant, 

H.  C.  Gould. 

Capt.  Chah.  F.  Powkll, 

Corps  of  Enf/inetrs,  U.  S,  A, 


COMMERCIAL  STATISTICS. 

Five  boatvS,  the  largest  three  of  which  draw  3J  to  4  feet,  loaded,  and  are  of  about 
300  tons  burden,  are  running  on  the  river,  engaged  mostily  in  carrying  wheat,  live 
stock,  merchandise,  tlour,  and  Indian  and  military  supplies  between  8ioux  City,  Rnii- 
ning  Water,  Chaniherlain,  Pien-e,  Bismarck,  Stanton,  and  Berthold.  The  fourth 
boat  is  of  about  50  tons;  the  fifth  one,  lately  built  at  Fort  Yates,  is  smaller. 

The  Benton  Transportation  Comjiany  lias  material  and  machinery  on  hand  at  Bis- 
marck for  a  new  large  boat.  A  boat  of  150  tons  is  now  being  built  at  8ioux  City, 
and  the  material  is  on  hand  for  a,  barge  to  be  run  with  her  in  a  projected  trade  next 
above  Sioux  City.  The  Manf  lienneti,  of  about  lOU  tons,  heretofore  used  as  a  pon- 
toon bridge  tender  at  Sioux  City,  has  been  purchased  by  steamboat  people,  who  ex- 
pect to  run  her  with  a  barge  in  a  local  jol>l)ing  and  excursion  trade. 

The  steamboat  Libbie  Conger  came  from  ilie  up]>er  Mississippi  River  last  spring  to 
engage  in  a  contract  for  river  transportation  of  military  supplies  from  Bismarck  and 
Pierre,  but  after  making  (me  trip  to  Bismarck  was  witlidrawn,  as  understood,  siueo 
the  contract  was  too  small  and  the  navigation  too  ditiicult  for  her  size  and  draft.. 
An  association  of  Charles  Mix  County  (S.  T)ak.)  farmers  are  negotiating  for  this  boat 
to  run  between  their  lantlings  and  JSioux  City. 

The  following  newspaper  dispatches  show  demands  for  new  river  business: 

"  [Special.] 

"Castalia,  February  2Sj  1S93, 

"The  citizens  of  Charles  Mix  County  have  been  holding  regular  county  steamboat 
meetings  for  the  past  8  months,  at  which  various  schemes  have  been  discussed  with 
a  view  to  securing  a  line  of  l)oat8  on  the  Missouri  River  to  i)ly  between  this  point 
and  Sioux  City.  The  interest  in  the  movement  hanS  been  universal  throughout  the 
county,  and  the  only  ohstacle  has  been  the  best  way  to  go  at»it.  *  *  *  At  a 
meeting  at  Edgerton  on  last  Saturday  the  whole  matter  wa«  gone  over  and  the 
propositions  from  steamboat  companies  at  St.  Louis,  Dubuque,  and  Bismarck  con- 
sidered, also  the  propositions  of  gentlemen  willing  to  erect  warehouses  and  buy 
grain.  *  *  *  A  company  wjis  organized  and  will  be  incor^iorated  at  once.  *  *  * 
Warehouses  will  be  erectetl  at  two  and  perhaps  three  landings,  and  buyers  set  at 
work  to  work  the  traffic  via  the  river.  The  meeting  and  a  short  canvass  afterwards 
discloses  the  fact  that  there  are  some  2,000  head  of  cattle  now  fattening  for  the 
spring  market,  besides  double  that  number  of  hogs,  and  an  enormous  quantity  of 
wheat  and  still  greater  amount  of  corn. "    *    *     • 

••  [Special.] 

"Pierre,  May  SS,  1S9S, 

"  M.  T.  Wolvcrton,  president  of  the  board  of  trade  of  Campbell  County,  and  E.  A. 
Grady,  a  prominent  citizen  of  the  same  county,  have  been  in  Pierre  the  past  week 
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for  the  purpose  of  gettiDff  the  people  of  this  city  interested  in  seenring  a  line  of 

steamers  to  run  np  and  dowB  the  river,  in  which  thoy  can  ship  their  produce  to 

i  market.    They  state  that  the  people  of  Campbell  and  Walworth  counties,  in  South 

I  Dakota,  and  Emmons  County,  in  North  Dakota,  are  now  compelled  to  haul  their 

\  grain  from  40  to  60  miles  to  market,  that  being  the  nearest  point  to  a  railroa<l. 

»  Mr.  Wolverton,  in  weakinff  of  the  matter,  says  that  in  Campbell  County  alone  there 

{  is  now  100,000  bushels  of  last  year's  wheat  crop  yet  unmarketed.    The  poor  roads 

during  the  past  winter  and  the  long  haul  have  prevented  the  farmers  hauling  their 

grain.    He  estimates  that  if  a  line  of  steamers  were  put  on  Campbell  County 

I  alone  would  furnish  250,000  bushels  of  this  year's  wheat  crop  to  be  transported. 

The  people  of  Pierre  have  become  interested  in  the  matter  and  will  do  what  they 

can  t^  aid  the  project.    It  is  expected  that  if  the  line  of  steamers  are  put  on  to  run 

from  Sioux  City  to  Charles  Mix  County  the  same  steamers  could  extend  their  trip 

up  to  take  in  these  upper-river  counties. '^ 

^  "[Special.] 

''Pierre,  July  IS,  189S, 

"Prominent  wool-growers  of  Hughes  and  Sully  counties  have  contracted  with  one 
of  the  river  transportation  companies  for  the  carrying  of  1,000,000  pounds  of  wool, 
which  represents  this  year's  clip.  The  Northwestern  Railroad  Company  refused  to 
make  any  special  rates  on  the  quantity,  so  the  shipment  will  be  made  from  this  poiut 
to  Sioux  City  and  from  there  by  rail  to  New  York.  About  $5,000  in  freight  will  be 
saved  by  this  route." 

Other  prospeetiye  river  freights  are  considerable  quantities  of  wool,  lead-silver 
ore,  and  possibly  coal  from  Montana ;  the  former  two  commodities  are  now  transx)orted 
east  by  wagon  and  rail  haul,  but  it  is  only  a  question  of  time  when  a  part  at  least 
will  go  by  river.  Geological  reports  state  that  coal  exists  in  the  Judith  Basin  of 
Montana  similar  to  that  extensively  mined  in  the  Great  Falls  field,  and  a  natural 
outlet  of  which  is  by  river  from  Judith.  * 

Lignite  abounds  along  the  river  in  North  Dakota,  and  the  urgent  need  of  cheap 
fuel  at  river  towns  and  for  steamboats  is  likely  to  create  some  traffic  in  this  coal, 
notwithstanding  its  inferior  quality. 

The  completion  of  the  railroad  from  Rapid  City  to  Port  Pierre,  about  166  miles, 
will  fumisn  with  the  river  a  cheaper  outlet  than  now  existing  for  the  good  coal, 
coke,  ores,  and  building  material  of  the  Black  Hills.  The  shortest  rail  lines  from 
Rapid  City  to  Sioux  City  and  Omaha  are  484  and  547  luilcs;  the  respective  distances, 
rail  and  river  via  Fort  Pierre,  would  be  537  and  672  miles. 

The  Western  Portland  Cement  Works  at  Yankton  produce  a  Portland  cement  of 
tests  equal  to  those  of  the  imported  article,  and  whose  output  during  1891  wiis  about 
30,000  barrels  and  is  increasing.  The  material  for  the  Yankton  cement — chalksUme 
and  clay — abound  in  large  quantities,  and  are  said  to  show  at  places  on  the  river 
above  and  below  Yankton;  the  chalk  certainly  crops  out  from  the  river  bluffs,  and  it 
seems  that  the  cement  industry,  at  least  at  Yankton,  should  be  extensive^  and  the 
eement  shipped  down  the  river  to  Sioux  City,  Omaha,  and  other  cities. 

Settlements  along  the  river  are  increasing  and  crowding  closely  to  the  reservations, 
which,  between  Sioux  City  and  Fort  Benton,  occupy  1,095  miles  of  river  frontage 
and  generally  include  the  best  lands.  The  transportation  of  farm  and  range  prod- 
ucts on  the  river  between  main  railroad  points  should  gradually  increase ;  uiose  for 
1892  will  certainly  be  larger  than  for  1891. 

The  traffic  amounts  tabulated  below  do  not  include  ferriage  business. 

River  tonnage  hetwemt  Sioux  City  and  Fort  Benton, 

[ExchiBive  of  live  stock.] 

Tons. 

1887 13,961 

1888 12,895 

1889 16,724 

1890 13,326 

1891 13,055 
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Traffic  hy  river  reaches. 


Birer  reaches^ 


1890. 

Beween  S!oax  City  and  Bismarck 

Between  Bismarck  and  Fort  Buford 

Between  Fort  Buford  and  Fcnt  Bonton. 

1891. 

Between  Sionx  City  and  Bismarck 

Between  Bismarck  and  Fort  Boford 


Pa4^kage 
and  bnlk 
freight. 

Pasaen- 
gera. 

• 

Ton§. 
9,735 
2,467 
1,124 

10,410 
2,645 

No. 
4,322 
184 
62 

1,749 
139 

Live 
stock. 


Head. 
2,974 
43 
43 


4.683 
50 


statement  of  franklin  commercial  club;  campbbll,  south  dakota. 

Franklin  Commercial  Club, 

Campbell,  S,  Dak.,  ApHl  gd,  1892. 

Dear  Sir:  Onr  clab  reBpectfuUy  calls  your  attentiou  to  the  following  facts : 

(1)  We  are  from  40  to  50  miles  from  a  railway  market;  consequently  it  requires  aU 
our  time  in  the  fall  to  market  our  crops,  and  fall  plowing  can  not  be  done. 

(2)  We  have  a  warehouse,  but  as  it  is  back  from  the  rirer  so  far  we  can  not  ship 
our  grain  through  it  except  at  a  great  loss  in  handling. 

(3)  If  the  river  could  be  so  improved  near  here  that  the  warehouse  could  be 
moved  to  the  water's  edge,  our  crops  could  and  would  be  shipped  through  it,  thereby 
enabling  farmers  to  get  their  plowing  and  other  fall  work  done,  which  they  areno^w 
unable  to  do  to  a  great  extent. 

(4)  Parties  have  beeo  liere  who  would  build  a  first-class  flouring  mill  if  the  river 
were  safe  to  build  close  to,  so  that  the  flour  could  be  shipped  out  and  coal  shipped  in 
on  the  river  without  too  great  a  cost  in  handling,  and  also  get  water  for  the  engine 
from  the  river. 

(5)  We  believe  that  there  is  no  point  on  the  river  where  permanent  ImproYementa 
eould  be  made  that  would  benefit  a  greater  number  of  agriculturists. 

We  present  these  facts  for  your  earnest  consideration,  and  hope  that  you  will  in- 
vestigate them  thoroughlv,  as  we  believe  that  it  is  the  intention  of  the  Missouri 
River  Commission  to  do  the  work  where  the  greatest  good  will  result,  and  where  the 
people  will  take  advantage  of  the  improvements  to  better  their  own  condition. 


Tours  respectfully, 


Capt.  C.  F.  Powell, 

Corps  of  Engineers. 


Franklin  Commercial  Club. 
M.  T.  WoLVERToy,  Secretary, 


STATEMENT  OF  THE  inSSOURI  RIVBR  TRANSPORTATION  COMPANY. 


The  Missouri  River  Transportation  Compant, 

President's  Office, 
Mandan,  N,  Dak,,  May  SO,  189S. 

Sir:  Replying  to  your  favor  of  23d,  would  say:  Our  Missouri  River  business  be- 
tween Standing  Rock  Agency  at  the  south  and  Fort  Berthold  on  the  north  promises 
to  be  very  large  this  season.  The  steamer  Ahner  O'Neal  will  probably  carry  close  to 
6,000  tons  of  freight  between  these  points,  taking  and  landing  most  of  the  freight 
at  Bismarck  and  Mandan  Landinj^.  The  farmers  north  of  the  Northern  Pacific  Rail- 
road have  been  greatly  favored  with  crops,  which  are  to  be  transported  by  boat  to 
the  railroad.  They  are  also  buying  merchandise  liberally.  Present  season  will  prob- 
ably be  the  best  for  several  years. 
Respectfully, 

John  M.  Turner. 

FreaU 
Capt.  Chas.  F.  Powell, 

Corps  of  Engineers,  U,  8,  A* 
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statement  of  judith  mercantile  company. 

Office  of  Judith  Mercantile  Company, 

Judith  Landing,  Montana,  June  W,  1892. 

Dear  Sir:  In  reply  to  your  favor  of  the  7th  instaut,  which  has  just  come  to  hand, 
will  say  that  there  ought  to  be  offered  for  shipment  down  the  Missouri  River  during 
the  season  of  navigation  of  1893  and  1894  from  this  point  at  least  2,000,000  pounds 
of  wool,  besides,  say,  5,000  tons  of  lead-silver  ore  for  the  smelter  at  Omaha.  This 
amount  of  freight  would  be  shipped  from  this  point  if  the  river  was  in  good  condition 
for  boats  and  the  rates  the  same  as  from  railroad  points  40  miles  north.  I  should 
estimate  the  increase  in  imports  of  merchandise  for  1891  over  1890  into  the  Judith 
country  by  rail  to  be  at  least  25  or  30  per  cent.  This  year  it  will  be  much  larger, 
say  50  per  cent.  With  the  Missouri  River  in  fair  condition  steamboats  could  have 
for  shipment  from  this  place  and  some  few  places  below,  like  Rocky  Point,  at  least 
2,000,000  pounds  of  wool  this  season. 

We  will  actually  cross  here  on  the  ferry  for  shipment  east  via  rail,  and  which 
properly  should  go  via  river,  this  season,  about  as  follows :  Mutton  sheep,  75,000 
head ;  wool,  500,(K)0  pounds ;  merchandise,  from  the  east  to  Judith  Basin  points  by 
rail,  say  1,000  tons;  besides  there  will  be  at  least  10,000  head  of  beef  steers  cross  the 
river  here  for  shipment  to  Chicago. 

In  conclusion  will  say  that  if  the  sheep  business  continues  to  increase  as  reason- 
able to  suppose  it  wiU,  there  should  be  tributary  to  Missouri  $iver  points,  and  that 
properly  should  go  via  boats,  the  summer  of  1894,  say  from  Judith  to  mouth  of  Milk 
River,  5.000,000  pounds  of  wool.  This  may  look  big  to  you,  but  think  it  a  fair  esti- 
mate, as  you  of  course  know  that  it  is  a  large  country  ana  all  wool  from  60  miles 
south  and  25  miles  north  of  the  Missouri  River  between  points  mentioned  would,  with 
rates  being  equal,  ffo  by  boats. 

Will  be  glad  to  give  you  any  information  at  ^ny  time. 
Yours,  very  respectfully, 

G.  B.  NoRRis. 

Capt.  Chas.  F.  Powell,  * 

Corps  of  Engineers,  U.  8.  A» 

statement  of  rapid  city  board  of  trade. 

Office  of  Rapid  City  Board  of  Trade, 

Eapid  City,  S.  Dak.,  June  29,  1892. 

Dear  Sir:  The  answer  to  your  letter  of  June  7  has  been  delayed  in  order  to  get 
exact  figures.  Finding  this  impossible  where  figures  of  exports  from  the  Black  Hills 
could  not  be  obtained,  opinions  and  close  estimates  by  persons  acquainted  with  the 
various  lines  have  been  procured  and  are  herewith  given. 

The  Rapid  City,  Missouri  River  and  St.  Paul  Railroad  from  this  city  to  Fort  Pierre 
will,  it  is  expected,  be  completed  and  in  operation  by  May  1,  1893.  The  Dakota,  Wy- 
oming and  Missouri  River  Railroad,  on  which  work  has  been  going  forward  since  last 
September,  running  westwardly  from  this  city  through  the  richest  mineral  districts 
of  the  Hills,  connecting  with  the  Burlington  and  Missouri  River  Road  and  its  spurs 
to  the  different  producing  camps,  thence  on  to  the  coal  and  oil  fields  of  the  Western 
Hills,  will  be  completed  by  December  1  next. 

The  largest  shipments  out  of  the  Hills  in  the  past  has  been  in  the  cattle  line.  Last 
year  the  Fremont,  Elkhom  and  Missouri  Valley  Road  carried  out  90,000  head,  or 
about  4,500  car  loads,  to  Omaha,  Sioux  City,  and  other  points.  Many  thousand  head 
were  also  driven  to  Missouri  River  and  other  points  and  shipped  out  by  other  roads. 
The  Rapid  City,  Missouri  River  and  St.  Paul  Road  across  the  reservation  will  obtain 
eight-tenths  or  this  trade  at  once. 

Some,  but  not  much,  export  trade  has  been  done  in  the  lumber  line.  All  the  hills 
and  immediate  surrounding  country  is  supplied  with  all  timber  and  lumber  used. 
Better  shipping  facilities  will  naturally  increase  this  trade. 

Regarding  extent  of  coal  fields  which  within  a  few  months  will  be  tributary  to 
Rapid  City,  and  the  product  of  which  will  be  shipped  through  here  eastwardly  and 
by  river  if  it  can  be  done,  you  are  probably  informed.  One  field  from  which  ship- 
ments will  be  made  so  soon  as  transportation  facilities  are  provided  is  about  20  by  17 
miles.  Regarding  the  quality  of  the  coal,  I  can  say  that  it.  is  decidedly  superior  to 
the  average  Iowa  coal  with  which  I  am  acquainted.  I  have  seen  some,  probably  the 
best,  Illinois  coal,  and  coudidei  our  coal  superior  to  it.  It  has  been  coked  and  tested 
for  smelting  purposes  and  can  be  profitably  coked  and  used  in  smelting. 

One  class  of  trade  which  has  not  yet  been  developed  to  any  extent,  owin^  in  a 
great  degree  to  the  poor  transportation  facilities,  hi^h  rate9  of  ueight,  etc.^  is  in  the 
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bnildj ng-ma tori al  line.  Even  with  present  disad vantages  some  brick,  stone,  lime, 
stucco,  etc.,  has  been  and  is  being  shipped  to  Omaha  and  other  }>ointe.  With  g^od 
and  cheap  transportation  facilities  an  immense  trade  in  these  articles  will  aatnrally 
^•prinff  up.  This  owing  to  the  fact,  which  has  been  clearly  demonstrated  on  a  num> 
ber  of  occasions,  that  we  have  as  good  and  better  building  stone  than  Omaha,  Sioux 
City,  and  other  Nebraska  and  Iowa  points  send  ftom  1,0U)  to  2,500  miles  to  obtain. 
The  fire  brick  mannfactnred  here  is  nsed  in  the  locomotives  on  the  Fremont,  Elkbom 
and  Missouri  Valley  Railroad,  the  Deadwood  and  Rapid  City  smelters  and  chlorina- 
tion  works,  and  at  other  works  requiring  a  superior  article.  The  demand  for  them 
has  always,  so  far,  exceeded  the  supply.  We  also  have  as  fine  brick-building  clay  a  as 
are  fonnd  anywhere  in  the  Uniteil  States.  Our  deposits  of  gypsum,  limestone,  etcr., 
are  of  the  best  quality  and  found  in  inexhaustible  quantity. 

Wheat  of  the  best  quality  is  shipped  from  here  to  Omaha  and  other  points.  The 
quantity  shipped  is  gra<lnally  increasing,  and  will  continue  to  increase,  as  more  land 
will  constantly  be  put  under  cultivation. 

The  Hills  have  been  shipping  gold  and  silver  ores  to  the  smelters  at  Omaha,  Kan> 
sas  City,  Aurora,  and  other  points.  The  shipments  have  increased  greatly  during 
the  past  year,  and  the  extent  to  which  such  shipments  may  be  increased  ia  simply  a 
question  of  rates  and  trans)>ortation  facilities. 

Trusting  that  this  reply  may  prore  satisfactory. 
Yours,  respectfully, 

John  Began  Ryan, 

Secretary. 

Capt.  CuA8.  F.  Powell,  U.  S.  A, 


RIYER  SURVEY  NOTES  AND  DATA. 

DESCRIPTIVE  NOTES  OF  MISSOURI  RIVER  AND  ADJACENT  COTTNTRY  FROM  WOLF 
POINT,  MONTANA,  TO  GRINNELLS  LANDING,  NORTH  DAKOTA,  215  MILES.  BY  MR.  P. 
W.   LIGllTNER,   CHIEF  OF  SURVEY  PARTY  OVER  THAT  REACH,   1891. 

The  immediate  valley  of  the  Missouri  River  from  Wolf  Point  to  Culbertson,  Mont., 
is  from  3  to  5  miles  wide.  l^Yom  Culbertson  to  a  few  miles  above  Fort  Buford  the 
valley  narrows  down  to  about  1  mile  in  width.  From  Fort  Buford  to  Grinnella  Land- 
ing, N.  Dak.,  the  valley  regains  its  former  width  of  about  4  miles. 

Jhrough  this  valley  the  l>ed  of  the  river  winds,  rebounding  ftom  one  bluff  to  the 
other.  There  are  thus  formed  a  succession  of  points,  more  or  less  regular,  projecting 
first  from  one  side  and  then  from  another,  and  fitting  into  each  other  like  cogs. 

With  but  verjr  few  exceptions  these  points  are  all  heavily  covered  with  a  most 
dense  growth  ot  cotton woml  timber  and  underbrush,  broken  with  clear  patches,  es- 
pecially back  towards  the  bluffs,  where  the  land  becomes  more  elevated  and  trees 
give  piace  to  grass,  sagebrush,  etc. 

The  banks  of  the  river  are  of  a  sandy,  light  character,  and  easily  washed  and  cut 
away  when  struck  by  the  current. 

Tlii  i  cutting  action  of  the  river,  however,  takes  place  seldom  at  any  other  time 
than  when  the  water  is  unusually  high,  as  in  the  spring. 

This  cutting  of  the  banks  throws  many  large  trees  into  the  current,  which  soon 
settle,  with  their  roots  at  the  bottom,  and  their  tops  pointing  down  stream,  and,  as 

a  rule,  appearing  above  the  surface. 

•  #  »  »  »  •  • 

The  whole  length  of  this  part  of  the  river  is  greatly  troubled  with  these  snags. 
Some  of  the  bends  are  so  full  of  them  that  it  is  a  matter  of  some  danger  and  great 
difficulty  for  a  steamer  to  wend  her  way  through. 

The  banks,  as  a  rule,  are  low,  being  from  10  to  15  feet  high:  but  where  the  river 
approaches  the  blufls  they  gradually  increase  in  heiglit  to  as  high  as  40,  50,  and  60 
feet. 

Whenever  the  river  strikes  the  bluffs  a  supply  of  rock  or  loose  bowlders  can  gener- 
ally be  found,  washed  out  l)y  the  slow  action  of  the  current  on  the  face  of  the  bluff. 

The  bluffs  are  themselves  stable  and  sufier  but  little  cutting,  and  that  only  in  the 
highest  water. 

At  low  water  the  river  is  very  full  of,  and  cut  up  by,  low  sand  bars  of  varying 
sizes.  Tl\e  presence  of  these  bars  is  the  cause  of  the  poor  channel  at  certain  places 
on  the  river,  for,  the  water  being  carried  off  by  numerous  passages,  no  single  one  is 
left  of  sufficient  dSpth  to  float  a  good-sized  steamer. 

The  north  or  left-hand  side  of  the  valley  going  down  has  by  all  odds  the  greater 
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points,  and  about  three- fourt lis  of  the  entire  bottom  lands.  What  few  settlers  there 
are  aud  all  the  towns  are  on  this  north  side  of  the  river. 

The  bottoms  are  of  a  fertile  soil,  and  this  only  needs  sufiGcient  and  regular  water- 
ings to  enable  it  to  take  on  the  character  of  an  agricultural  country.  The  country, 
however,  fares  badly  in  its  lack  of  rains  at  the  growing  seasons,  and  relying  entirely 
on  nature  for  water* supplies,  the  farmers  can  expect  but  one  good  crop  out  of  three 
or  four  sowings. 

A  good  system  of  irrigation  wonld  undoubtedly  develop  these  lands  into  a  great 
agricultural  region ;  but  at  present  the  few  settlers  are  too  poor  to  attempt  irriga- 
tion with  any  system,  and  are  content  to  raise  a  few  fresh  vegetables  for  their  own 
use,  watering  their  little  gardens  by  hand. 

To  be  convinced  that  this  land  needs  only  sufficient  water  to  make  it  fruitful,  we 
have  only  to  look  at  the  results  where  irrigation  has  been  tried.  At  Fort  Buford 
there  is  a  large  post  garden,  which  not  only  amply  supplies  the  post  and  its  depend- 
ents with  vegetables,  but  even  exports  them  to  neighboring  towns  and  cities.  Ilie 
season  is  too  short  up  here  to  make  much  of  a  success  of  late  garden  truek,  such  as 
tomatoes,  melons,  etc. ;  but  no.  garden  ever  raised  better  and  larger  potatoes,  cab- 
bages, etc.,  than  are  here  raised  at  Buford  every  year  with  the  help  of  the  water 
pumped  from  the  river  by  a  small  hoisting  engine. 

From  Wolf  Point  down  to  the  Rig  Muddy" River,  which  extent  is  all  Indian  reser- 
vation and  about  40  miles  long,  the  bottom  is  very  wide  and  peopled  by  Indians, 
some  of  whom  are  very  successful  with  their  gardens.  One  especially,  a  half-bree<i. 
raised,  besides  garden  truck,  15  or  20  acres  of  as  fine  wheat  and  oats  as  one  woula 
expect  to  find  in  Manitoba  or  the  Red  River  Valley. 

Further  down  the  river,  between  Williston,  N.  Dak.,  and  Grinnell,  N.  Dak.,  many 
more  white  settlers  are  found,  as  this  is  beyond  the  Indian  and  military  reservation 
lines.  These  settlers  depend  less  on  cattle-raising  than  those  above  and  are  very 
successful  and  prosperous  in  their  farms  and  glad  and  able  to  sell  grain  and  vegeta- 
bles of  the  best  quality  at  reasonable  prices. 

Some  20  or  30  miles  above  Grinnell  lignite  coal  is  found  in  the  hills  and  cliffs.  In 
numerous  places  it  is  smoldering,  as  is  evidenced  from  the  heavy  smoke  hanging 
over  the  hills  when  the  air  is  calm. 

Along  the  bottom  from  Wolf  Point  to  Big  Muddy  several  very  fine  wells  and 
springs  are  fostered  and  used  by  the  Indians.  Below  Williston  the  settlers  back 
from  the  river  obtain  their  water  from  wells. 

The  whole  country  from  Wolf  Point  to  Grinnell  is  a  very  fine  grazing  one  and  oc- 
cnpied  by  vast  herds  of  cattle  and  sheep,  whose  owners  are  only  too  glad  to  discour- 
age all  attempts  at  the  breaking  up  and  settling  of  the  country. 

The  settlers  along  the  river,  especially  those  below  Williston,  feel  the  need  or 
would  appreciate  the  advantages  of  a  steamer  to  ply  back  and  forth  and  carry  their 
increasing  products  to  market  and  their  8Ui>plie8  back  home. 

The  farmers  below  Williston  have  to  haul  their  products  from  15  to  30  miles  to  the 
towns  alon^  the  Great  Northern  Railroad,  while  a  navigable  river  and  steamerswould 
greatly  facilitate  the  transportation  of  products  to  Williston  and  encourage  their 
production. 

DE8CRIPTI\T:  notes  of  MISSOURI  RIVER  AND  ADJACENT  COUNTRY  FROM  GRINNELL- 
LANDING  TO  CANNON  BALL,  NORTH  DAKOTA,  254  MILES,  BY  MR.  G.  W.  WOOD,  CHIEF 
OF  SURVEY  PARTY  OVER  THAT  REACH,  1891. 

The  Missouri  River  from  Grinnell  Landing  to  Cannon  Ball  flows  between  bank 
that  afe  of  a  soft,  sandy  nature,  which  yield  readily  and  rapidly  to  the  strong  cur 
rents  of  the  river  whea  brought  against  them  during  a  high  stage  of  water. 

As  a  result  of  this  caving  of  banks,  large  trees  w|th  wide-spreading  roots  and 
branches  are  swept  into  the  current,  and  after  a  short  journey  are  brought  to  a  stand- 
still by  dragging  on  the  bottom  or  by  meeting  some  other  obstacle.  This  obstruc- 
tion quickly  gathers  other  drift  and  soon  an  accumulation  is  formed  sufficient  to  turn 
the  strong  current  from  its  former  course  and  in  such  a  direction  as  to  strike  an  op- 
posite bank  and  thus  repeat  the  operation  above  mentioned.  Bars  are  formed  about 
these  snags,  separating  the  volume  of  water;  the  banks  are  eroded,  and  before  many 
seasons  the  river  is  widened  to  such  an  extent  that  the  water,  spreading  out  over  this 
area,  necessarily  becomes  shallow  and  sluggish  and  unable  to  hold  in  suspension 
sediment  brought  down  from  above.  New  bars  are  formed,  and  thus  the  operation 
continues  until  the  river  is  full  of  bars  and  the  water  is  divided  into  so  many  streams 
that  none  have  siifflcient  depth  for  scood  navigation. 

As  the  river  wanders  along  down  the  valley  it  occasionally  runs  up  against  the 
high  blufts  which  inclose  it  on  either  side^  and  after  following  it  for  a  short  distance 
rebounds  again  to  the  opposite  bluff. 

These  bluffs  are  generally  composed  of  a  hard  clay,  with  an  occasional  ledge  of 
.sandstone^  and  in  many  places  ^avel  and  bowJlderS;  so  that  caving  takes  place  very 
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slowly.  Yet  it  doos  wash  away  and  at  timea  larf^  alicee  of  the  bluff  slide  towards 
the  liver,  but  for  all  pra<:ticable  purposes  the  erosion  is  so  slow  that  such  banks  uiAy 
be  considered  as  pcnitanent. 

At  many  places  the  bluff's  show  oYidenc-e  of  having  been  at  some  remote  period  the 
banks  of  the  river,  althougli  now  far  from  it. 

The  old  river  bed  has  been  filled  level  with  the  surroanding  bottom  land  and  is 
now  covered  with  a  heavy  growth  of  timber. 

At  other  places  the  river  after  forming  a  bend,  has  gradually  worked  itself  across 
the  point,  cutting  off  the  bend  and  leaving  nuite  a  body  of  water,  afterwards  known 
as  a  lake  (such  as  Mandan  Lake  and  Paintea  Woods  Lake). 

It  is  not  improbable  that  this  restless  stream  has  in  time  past  covered  the  greatuT 
portion  of  the  entire  valley. 

Between  Grinnell  Landing  and  Bismarck  there  are  about  twenty-five  wide  places 
in  the  river,  full  of  bars,  making  navigation  rather  difficult,  especially  at  a  low  stA^e 
of  water.  At  other  places  the  river  is  comparatively  free  from  obstructions  of  ail 
kinds,  with  a  very  good  channel. 

Between  Bismarck  and  tlie  mouth  of  Cannon  Ball  River  there  are  only  two  places 
where  the  river  is  so  full  of  bars  as  to  make  uavigation  at  a  low  stage  of  water  diffi- 
cult, Ikl  though  the  river  is  very  crooked  and  has  numerous  largo  and  abrupt  l>eiids; 
one,  especially,  opposite  Stewartsdale  post-ofiice,  where  it  is  about  one-half  mile 
across  the  Ix'nd  and  6  miles  around.  There  are,  however,  quite  a  good  many  snags 
obstructing  the  channel,  which  otherwise  would  be  very  good,  although  narrow. 

The  improvement  of  these  reaches  would  not  be  a  difficult  or  an  expensive  matter. 

Wing  dams  built  from  the  shores  Above  and  placed  at  the  proper  angle  to  the  cur- 
rent would  deflect  and  concentrate  the  water  at  the  desired  point  and  scour  out  a 
suitable  channel.  Most  of  the  bars  are  low  and  flat  and  of  a  sandy  and  silty  nature, 
easily  washed  away. 

Piling  and  brush  in  abundance  can  be  obtained  in  close  proximity  to  most  of  thcsse 
reaches  and  stone  suitable  for  ballast  in  the  vicinity  of  nearly  all. 

The  valley  through  which  this  river  flows  is  an  exceedingly  fertile  one,  and  were 
it  not  for  the  long  dry  spells,  which  sometimes  continue  for  one  or  more  seasons, 
very  large  crops  would  always  be  assured. 

Wheat,  potatoes,  and  barley  are  the  principal  crops  and  most  garden  vegetables  do 
well,  but  the  season  seems  to  be  too  short  for  com,  although  a  variety  known  as 
"sqnaw  corn,"  a  short,  stumpy  growth  with  small  ears,  j^rows  prolifical'ly. 

In  several  places  large  tracts  of  tliis  fertile  land  are  so  situated  that  they  are  capa- 
ble of  being  irrigated  by  water  from  the  creeks  flowing  into  the  Missouri. 

As  a  grazing  country  it  has  no  superior.  The  short,  nutritious  ))uffalo  grass,  good 
at  all  seasons  of  the  year  and  most  always  obtainable,  excepting  in  case  of  a  very 
heavy  snowfall,  is  a  most  excellent  food  for  stock  of  all  kinds,  while  the  dense 
growth  of  timber  and  underbrush  along  the  bottoms  furnishes  a  good  protection  from 
the  cutting  winds  and  cold  of  winter. 

Many  of  the  settlers  who  left  that  country  within  the  last  few  years — ^because  of  the 
failure  of  their  crops,  due  to  dry  seasons^and  went  to  other  States,  have  returned 
after  learning  that  no  country  is  exempt  from  crop  failures  at  times,  either  from 
drouglit  or  from  other  causes  equally  as  disastrous,  and  that  this  section  possesses 
many  advantages  not  found  elsewhere. 

They  have  also  learned  not  to  depend  on  crops  alone,  but  to  devote  a  good  portion 
of  their  time  and  capital  to  stock- raisiug,  which  is  sure  to  bring  them  good  returns 
if  properly  managed. 

Fuel  in  abundance  is  to  be  had  for  the  hauling,  either  wood  from  the  heavy  growth 
along  the  river  or  lignite  coal,  which  frequently  crops  out  along  the  blufts  and  river 
banks  in  such  profusion  as  to  cause  visitors  to  wonder  why  nothing  more  than  local 
attention  is  paid  to  such  stores  of  what  serins  to  ])e  a  most  excellent  fuel. 

It  is  claimed  by  some,  who  profess  to  have  experimented  with  it  as  a  steam  pro- 
ducer, that  it  is  of  no  use,  but  it  seems  reasonable  to  suppose  that  any  substance 
which  bums  as  freely  and  is  such  a  success  for  heating  purposes  as  this  coal  muBt, 
with  proper  appliances,  be  a  good  fuel  for  engines  of  all  descriptions. 

DESCRIPTIVE  NOTES  OF  MISSOURI  RIVER  AND  ADJACENT  COUNTRY  FROM  CANNON 
BALL,  NORTH  DAKOTA,  TO  CAMPBELL,  80UTU  DAKOTA,  BY  MR  F.  M.  TO  WAR,  CHIEF 
OF  SURVEY  PARTY  OVER  THAT  REACH,    1892. 

The  valley  of  the  Missouri  River  from  the  mouth  of  the  Cannon  Ball  River,  North 
Dakota,  to  Campbell  Post-Oflice,  S.  Dak.,  a  distance  by  river  of  62  miles,  is  from  1 
to  2  miles  wide  between  the  bluffs. 

The  river,  with  a  width  of  from  800  to  1,200  feet,  winds  back  and  forth^  striking 
the  bluffs  ou  either  side  at  points  from  2  to  5  miles  apart. 
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Along  this  part  of  the  river  are  a  number  of  small  rivers  or  creeks  emptying  into 
the  Missouri,  each  having  a  valley  of  its  own  from  one-half  to  1  mile  wide,  the  bot- 
toms of  which  are  very  fertile. 

The  water  In  these  creeks  is  not  of  sufficient  volume  for  purposes  of  irrigation, 
the  Cannon  Ball  River  being  the  only  river  in  this  locality  which  discharges  any 
considerable  volume  of  water  into  the  Missouri  at  low  water. 

The  bottom  lands  of  this  portion  of  the  Missouri  River  are  not  very  mu«h  culti- 
vated, although  on  the  bottoms  at  the  foot  6f  the  bluffs  and  between  them  aud  the 
trees  are  extensive  strips  of  meadow  lauds,  on  which  great  quantities  of  wild  hay 
are  cut  annually. 

The  west  side  of  the  river  over  the  whole  distance  above  described  is  Indian  res- 
ervation, and  small  fields  are  cultivated  by  the  Indians  at  frequent  inten'^als. 

The  valley  over  this  portion  of  the  river  may  be  described  under  two  heads  that 
are  distinctly  difiFerent.  From  Cannon  Ball  River  to  Fort  Yates  under  one  head,  and 
from  Fort  Yates  to  Campbell  under  the  other.  The  former  stretch  seems  to  be  com- 
posed of  more  unstable  material,  the  soil  being  of  a  silty  chaxaQter,  cutting  so 
easily  that  the  channel  of  the  river  is  constantly  changing  from  one  side  to  the 
other.  For  instance,  when  Fort  Yates  was  built  in  1876  the  channel  of  the  river  ran 
along  the  foot  of  the  blufis  on  which  the  post  is  located;  now  it  is  1^  miles  distant, 
washing  the  bluffs  on  the  opposite  side.  On  account  of  this  constant  and  frequent 
shifting  of  the  river  there  is  very  little  large  timber,  the  foliage  being  too  small, 
consisting  of  willows  and  small  cotton  wood.  On  the  latter  stretch  the  bottoms  are 
covered,  sometimes  to  the  foot  of  the  bluffs,  with  a  dense  growth  of  cottonwood, 
box  elder,  a«h,  and  elm. 

Although  the  river  bottom  between  Cannon  Ball  River  and  Campbell  is  not  occu- 
pied very  much,  the  table-land  on  top  of  the  bluffs  is  settled  quite  thickly;  the  sod 
houses  of  the  settlers  are  in  view  in  every  direction ;  roads  are  built  along  all  the 
township  lined,  with  crossroads  almost  every  mile,  and  in  appearance  there  seems 
to  be  as  much  farming  as  in  some  of  the  river  counties  of  Iowa  and  Nebraska. 

In  making  the  trip  from  the  river  at  Campbell  post-office  to  the  railroad  (40  miles) 
I  was  surprised  to  learn  the  extent  of  cultivation  along  the  river  and  back  from  it 
for  20  miles.  On  each  side  of  the  road,  almost  continuously,  were  fields  of  wheat, 
flax,  and  corn,  while  on  every  hand  one  could  see  small  bauds  of  cattle  and  horses 
and  occasionally  a  flock  of  sheep. 

The  farmers  are  very  much  encouraged  in  South  Dakota  this  year,  for,  having 
ha<l  good  crops  last  year,  with  such  bright  prospects  for  the  coming  harvest  of  1892, 
they  feel  that  their  fanns  are  secure,  for  two  good  crops  in  succession  in  this  region 
always  pay  for  the  farm. 


Distances,  from  river  survey, 
[Continued  from  page  2235,  report  for  1891.] 


Places. 


fort  Benton  Bridge . . 
Wolf  Point  Agency  . . 
PopLu:  Creek  Agency 

Devils  Elbow 

Big  Muddy  Creek.... 
Ydlowstone  River... 

FortBnford 

WmiBton 

Qrinnells  Landing  . . . 
WhiteEarthBiver... 

Knife  River 

Indian  Creek 


Midway 
between 
banks. 

• 

Channel 
line. 

JfOM. 

MiUs. 

0.0 

0.0 

882.5 

304.9 

413.1 

427.1 

453.3 

470.4 

459.7 

477.2 

503.7 

524.7 

506.1 

527.4 

540.8 

504.7 

594.4 

621.0 

009.8 

638.5 

020.5 

650.1 

035.4 

665.9 

Places. 


Little  Misaouri 

Bertbold  Agency,  1891 
Old  Fort  Stevensun  . . 

Stanton 

Washburn 

Book  Haven 

Mandan 

Bismarck  Bridge 

Fort  Lincoln 

Apple  Creek 

Old  Fort  Rice 

Cannon  Ball  River  . . . 


banks.         ^"*^ 


JTOm. 
670.2 
695.7 
710.9 
734.5 
755.5 
787.9 
791,4 
793.3 
798.1 
805.6 
835.6 
841.4 


Milea, 
702.4 
729.9 
745.9 
770.7 
792.4 
828.9 
832.7 
834.7 
839.9 
847.9 
879.8 
886.0 
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Dates  of  ice  vIohIhi/h  and  opcuinf/H  on  thr  MinsoMri  Rivera  above  Sioux  Ctfy,  /oira. 

!•  'X'>V''2  r»p  ►rt  for  ]''"90:  provnuis 
ftiui  pam-  'Si'do,  n-port  for  1888.] 


[CoiitinuHl  and  t-rtJ-iidt'd  frmn  pap*  ■>;50i'  r»p  >rt  for  ]''"90:  prpvnms  tables  on  page  13-19,  report  ior  IdiSt. 


Locality. 


Towiirtenil.  Munt. . . 
Fort  Benton,  M«>nt. 


1890--91.  I  1891-*92. 


CloHing.    0]>c'ning. '  Closing. 


Jiidit)i,  Muut 

Wolf  Point.  M.mt... 
Fort  Hulonl.  X.  Dak 
BiHiuan-k.  N.  Dak. 


Bee.  24 


Opening. 


Feb.  24. 


Feb.     1  I  Mar.  20  j^  »  I  |*S:  J; 

!  S^'ov.  16     Nov.  28. 

?Dec.   25  !  Mar.  10. 


,  Not.  12  ,  Mar.  29  to  Apr.  1. 

Deo.     4  I  Mar.  29  :  Nov.  16  I  Apr.  4. 
Deo.     3     Apr.  3-4  i  Nov.  15     Ajir.  3  to  5. 


Cannon  Ball  River.  N.  Dak ' i  Nov.  18  '  Mar.  30  to  Apr.  2. 

I'ierre.  S.  1  )ak t 1 1  Mar.  28. 

Chamberlain,  S.  Dak ' | I  Mar.  27  to  28. 

Sioux  City.  Iowa ;  Jan.     4  ]  Mar.  31   jg^;  |     ^,^^u>25. 


Note. — The  single  daten  of  openinirs  are  the  timea  when  the  Ice  first  moves  out;  generally  the  ic« 
mns  for  aeveral  uavH  aft^-rward.  The  expn-wHionH-like  "April  3  to  5''  indieate  that  the  ice  first 
breakn  up  on  the  tiriit  date  and  run!4  more  or  leA8  until  the  last  date, after  which  the  river  would  be 
open  for  navigation. 


LOCATIOX    OF  BENCH   MARKS,   PRIMARY    LEVELING,    1885-1892,    FORT  BENTON,   MON< 

TANA,  TO  CANNON  BALL,  NORTH  DAKOTA. 

The  bench  mark  generally  used  and,  unless  otherwise  noted,  is  a  stone  18  by  18  by  4 
inches  buried  flatwise  from  3  to  3f  feet  below  the  surface  of  the  ground,  snrmoiuit^'d 
by  a  5-inch  iron  ga«  pipe  4  feet  long  to  the  top  of  ita  cap. 

A  hole  one-half  inch  in  diameter  at  the  middle  of  the  top  and  dressed  surface  of 
the  stone  marks  the  level  point  on  that  surface ;  around  the  hole  the  letters  "  U.  S.  B.  M.'' 
are  cut  in  the  stone. 

The  cap  is  fastened  to  the  top  of  the  pipe  by  a  bolt  and  nut,  and  bears  the  inscrip- 
tion *'MiH8ouri  River  Commission "  around  the  outside  of  the  disk  and  the  letters 
''  U.  S.  B.  M."  at  the  middle. 

I  On  right  bank,  about  100  feet  northwest  of  brick  house  of  C.  L.  Smith  and  1,000 
feet  south  of  iron  bridge  at  Fort  Benton.     Plotted  on  chart  1. 

i  On  left  bank,  in  southeast  corner  of  court-house  yard.  Fort  Benton.  Plotted  on 
chart  1. 

"Benton  Gauge :  Top  of  stone  water  table  on  southeast  corner  of  T.  C.  Power  &, 
Bro.'s  brick  store,  at  Fort  Benton,  Mont.  , 

f  On  right  bank.  If  miles  below  Fort  Benton  Bridge,  at  foot  of  bluffs,  and  900  feet 
below  where  river  first  strikes  the  right  bank  blufl's.     Plotted  on  chart  1. 

f  On  left  bank,  If  miles  below  Fort  Benton  Bridge,  1,200  feet  north  from  river  and 
500  feet  south  from  foot  of  bluffs.     Plotted  on  chart  1. 

^  On  the  right  bank,  900  feet  below  mouth  of  Shonkin  Creek,  250  feet  f^om  river 
and  100  feet  from  wagon  road.    Plotted  on  chart  1. 

^  On  left  bank,  500  feet  from  river  and  550  feet  northeast  from  H.  Brinkman's  hoiiBe. 
Plotted  on  chart  2. 

f  On  right  bank,  If  miles  below  Evans  Bend,  200  feet  ftom  river  and  200  feet  west 
of  wagon  road.    Plotted  on  chart  2. 

^  On  left  bank,  If  miles  below  Evans  Bend,  700  feet  from  river  and  100  feet  east 
of  house  of  John  Lippard.     Plotted  on  chart  2. 

^  On  right  bank,  2,000  feet  southeast  from  Henry  O'Hanlon's  house,  at  foot  of 
bluflf's,  900  feet  from  river.     Plotted  on  chart  2, 

^  On  left  bank,  opposite  B.  M.  ^,  behind  point  of  timber  and  400  feet  from  river 
bank.     Plotted  on  chart  2. 

f  On  right  bank,  opposite  head  of  Brul6  Bar,  550  feet  from  river  and  1,200  feet 
below  creek  at  end  of  blntfH.     Plotted  on  chart  3. 

f  On  loft  bank,  ox)po6ite  Br\il6  Bar,  at  foot  of  bluffs,  200  feet  from  river  bank. 
Plotted  on  cliart  3. 

{  On  right  bank,  2,000  feet  northeast  from  stone  quarry  below  Sonieurs  Reach,  500 
feet  from  river  at  foot  of  blufl's.     Plotted  on  chart  3. 

I  On  left  bank,  about  a  mile  below  Seniours  Reach  near  foot  of  bluffs,  700  feet  from 
river  bank.    Plotted  on  chart  3. 

f  On  right  bank,  2  miles  below  Rowes  Bayou,  ^  mile  below  lower  end  of  Black 
Bluffs  and  250  feet  from  river.     Plotted  on  chart  4. 

f  On  left  bank,  opposite  B.  M.  f  and  500  feet  from  river.     Plotted  on  chari;  4. 

f  On  right  bank,  ^  mile  below  and  opposite  mouth  of  Marias  River,  100  feet  from 
river  bank.    Plotted  on  chart  4. 
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i  On  left  bank;  nearly  ^  mile  north  from  mouth  of  Mariaa  Ki ver,  650  feet  from  bank 
of  the  latter  and  300  feet  from  foot  of  bluffs.    Plotted  on  chart  4. 

^  On  right  bank,  ^  mile  below  foot  of  Archer  Island  and  200  feet  from  river  bank. 
Plotted  on  chart  4. 

^  On  left  bank,  f  mile  below  Archers  Island,  1,300  feet  firom  river  bank  and  600 
feet  from  foot  of  bluffs.    Plotted  on  chart  5. 

V  On  ri^ht  bank,  i  mile  below  John  Churchiirs  ranch,  300  feet  from  river  bank 
and  opposite  head  of  island.    Plotted  on  chart  5. 

V  6n  loft  bank,  opposite  B.  M.  ^f-,  750  feet  from  river,  near  foot  of  bluffs.  Plotted 
on  chart  5. 

^  On  right  bank,  i  mile  below  Charles  LippUrd'a  ranch,  150  feet  £i'om  river  bank. 
Plotted  on  chart  5. 

-^  On  left  bank,  ^  mile  below  Charles  Lippard's  ranch,  at  foot  of  bluffs  and  400  feet 
from  river.    Plotted  on  chart  5. 

\^  On  right  bank,  about  450  feet  northeast  from  ranch  of  C.  W.  Price,  650  feet  from 
river  bank.    Plotted  on  chart  5. 

^^  On  left  bank,  opposite  B.  M.  \^,  exact  position  not  determined  by  either  trian- 
gulation  or  topograpliy. 

^^  On  ri^ht  bank,  about  i  mile  below  foot  of  Crow  Coulee  Bar,  600  feet  from  river 
bank,  on  right  bank  of  small  creek.    Plotted  on  chart  6. 

V  On  left  bank,  opposite  Crow  Coulee  Bar,  1,300  feet  northeast  from  river  bank. 
Plotted  on  chart  6. 

^  On  right  bank,  about  2|  miles  by  river  below  Crow  Coulee  Bar,  500  feet  above 
head  of  small  island  and  400  ft^et  cast  from  river  bank.    Plotted  on  chart  6. 

■^  On  left  bank,  about  2^  miles  below  Crow  Coulee  Bar,  200  feet  from  river  bank. 
Plotted  on  chart  6. 

V  On  right  bank,  about  i  mile  above  head  of  Boggs  Island,  275  feet  from  fiver 
bank.    Plotted  on  chart  6. 

^  On  left  bank,  about  i  mile  above  head  of  Boggs  Island,  and  100  feet  from  river 
bank.    Plotted  on  chart  6. 

V  On  right  bank,  f  mile  above  Coal  Banks  Landing,  1,600  feet  from  river  bank, 
500  feet  from  foot  of  bluffs.    Plotted  on  chart  7. 

V  On  left  bank,  f  mile  above  Coal  Banks  Landing,  250  feet  from  river  bank  and 
100  feet  east  of  wagon  road.     Plotted  on  chart  7.  * 

V  On  right  bank,  about  f  mile  below  Pugsley  &  Bros,  ranch,  400  feet  from  river 
bank  and  250  feet  from  foot  of  bluff's.    Plotted  on  chart  7. 

^/  On  left  bank,  opposite  B.  M.  V;  at  foot  of  bluff.    Plotted  on  chart  7. 

V  On  right  bank,  1  mile  below  mouth  of  Little  Sandy  Creek,  900  feet  west  from 
river  bank  behind  timber  and  500  feet  from  foot  of  bluffs.     Plotted  on  chart  8. 

^/  On  left  bank,  1  mile  below  Little  Sandy  Creek,  300  feet  from  river  bank  and  300 
feet  from  left  bank  of  small  creek.    Plotted  on  chart  8. 

V  On  right  bank,  about  f  mile  below  Haystack  Butte,  75  feet  from  river.  Plotted 
on  chart  9. 

-^  On  left  bank,  ^  mile  below  Haystack  Butte,  200  feet  from  river  bank.  Plotted 
on  charts  8  and  9. 

V  On  right  bank,  about  f  mile  above  Labarge  Rock,  100  feet  from  river  bank. 
Plotted  on  chart  9. 

V  On  left  bank,  2,000  feet  above  mouth  of  Eagle  Creek,  125  feet  from  river  bank. 
Plotted  on  chart  9. 

^^  On  right  bank,  2  miles  above  Kipp  Rapids,  200  feet  from  river  bank.  Plotted 
on  chart  10. 

^  On  left  bank,  opposite  B.  M.  ^,  150  feet  from  river.    Plotted  on  chart  10. 

^  On  right  bank,  just  above  Kipp  Rapids,  400  feet  from  river  bank.  Plotted  on 
chart  10. 

^  On  left  bank,  near  Kipp  Rapids,  and  750  feet  northwest  of  Eagle  Rock.  Plotted 
on  chart  10. 

V  On  right  bank,  1,700  feet  above  Cathedral  Rock,  100  feet  from  river  bank. 
Plotted  on  both  charts  10  and  11. 

V-  On  left  bank,  opposite  B.  M.  \^,  100  feet  from  river  bank.  Plotted  on  charts  10 
and  11. 

^i'  On  right  bank,  near  and  due  north  from  Hole-in-the-Wall,  350  feet  from  river 
bank.    Plotted  on  chart  11. 

^  On  left  bank,  opposite  B.  M.  ^  and  150  feet  from  river  bank.  Plotted  on  chart 
IL 

^  On  right  bank,  3  miles  below  Hole-in-the-Wall,  200  feet  above  mouth  of  small 
creek  and  50  feet  from  river  bank.     Plotted  on  chart  11. 

^  On  left  bank,  opposite  the  last-named  bench,  250  feet  from  river  bank.  Plotted 
on  charts  11  and  12. 

^  On  right  bank,  2  miles  above  Pablo  Island,  175  feet  from  river  bank.  Plotted  on 
chart  12. 
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V  On  left  bank)  opposite  last-named  bench  and  150  feet  from  river  bank.  Plcvtted. 
on  chart  12. 

^  On  right  bank,  at  Pablo  Rapids^  100  feet  from  river  bank.  Plotted  on  charts  12 
and  13. 

^/  On  left  bank)  opposite  H.  H.  ^,  50  feet  from  edge  of  first  bench  of  land.  Plotted 
on  charts  12  and  13. 

V  On  right  bank,  1  mile  below  Wolf  Island,  500  feet  from  river  bank.  Plotted  on 
chart  13. 

*^  On  left  bank,  opposite  last-named  bench,  250  feet  from  river  bank.  Plotted  on 
chart  13. 

^{^  On  right  bank,  1^  miles  below  mouth  of  Arrow  River,  100  feet  from  river  bank. 
Plotted  on  chart  14. 

^  On  lot't  bank,  opposite  the  last-named,  juBt  above  high  perpendicnlar  blaff  and 
75  feet  from  river. 

V  On  right  bank,  3^  miles  below  the  mouth  of  Arrow  River,  850  feet  above  moutli 
of  small  creek  and  175  feet  iVom  river  bank. 

V^  On  ]eft  bank,  opposite  the  last-named  bench  and  200  feet  from  river  bank. 
Plotted  on  chart  14. 

^  On  right  bank,  \  mile  above  Drowned  Man  Rapids,  550  feet  from  river  bank^ 
on  bench  100  feet  ijx>m  left  bank  of  small  creek.     Plotted  on  chart  15. 

^  On  left  bank,  opimsite  last-named  and  300  feet  from  river  bank.  Plott-ed  on 
chart  15. 

^  On  left  bank,  in  northwest  corner  of  J.  R.  Norris's  front  yard,  at  Judith  Land- 
ing.   Plotted  on  chart  15. 

V  On  left  bank,  opposite  mouth  of  Judith  River,  800  feet  from  river  bank.  Plot- 
ted on  chart  15. 

^  On  right  bank,  a  little  above  foot  of  Council  Island,  near  foot  of  slope,  200  feet 
from  river  bank.    Plotte<l  on  chart  16. 

V  On  left  bank,  opposite  Dog  Island,  500  feet  from  river  bank.  Plotted  on  chart 
16. 

^  On  right  bank,  opposite  foot  of  Holmes  Council  Island,  100  feet  from  river 
bank.    Plotted  on  chart  16. 

^  On  left  bank,  opposite  last-named  bench,  50  feet  from  river.  Plotted  on  chart 
16. 

^1^  On  right  bank,  opposite  foot  of  Iron  City  Island,  600  feet  from  river  bank^ 
Plotted  on  chart  17. 

^/  On  left  bank,  400  feet  below  foot  of  Iron  City  Island,  on  high  bank  100  feet 
from  river.    Plotted  on  ehart  17» 

V  On  right  bank,  i  mile  above  Gallatin  Rapids,  100  feet  from  river  bank.  Plotted 
on  chart  17. 

^/  On  left  bank,  opposite  last-named  bench,  150  feet  from  river.    Plotted  on  chart 

17. 

3j*  On  right  bank,  i  mile  above  Little  Dog  Creek,  50  feet  from  river  bank.  Plotted 
on  charts  17  and  18.  • 

^/  On  left  bank,  about  i  mile  above  month  of  Little  Dog  Creek,  75  feet  from  river 
bank.    Plotted  on  charts  17  and  18. 

^^  On  right  bank,  f  mile  below  foot  of  D«auphm  Rapids,  200  feet  from  river  bank. 
Plotted  on  chart  18. 

^  On  left  bank,  opposite  last-named  bench  and  160  feet  from  river  bank.  Plotted 
on  chart  18. 

^°  On  right  bank,  2|  miles  above  Lone  Pine  Rapids,  100  feet  from  river.  Plotted 
on  chart  19. 

^  On  left  bank,  opposite  B.  M.  \^,    Plotted  on  chart  19. 

4*"  On  right  bank,  below  foot  of  Castle  Bluff  Rapids,  100  feet  from  river.  Plotted 
on  chart  19. 

^  On  left  bank,  at  foot  of  Castle  Bluff  Rapids,  250  feet  from  river.  Plotted  on 
chart  19. 

^*  On  right  bank,  about  3i  miles  below  Castle  Bluff  Rapids,  on  high  bank,  175  feet 
from  river  and  50  feet  above  mouth  of  small  creek.    Plotted  pn  chart  SO, 

^  On  left  bank,  opposite  B,  M.  V,  200  feet  from  river.     Plotted  on  chart  20. 

^  On  right  bank,  2^  miles  below  Birds  Rapids,  100  feet  from  river.  Plotted  on 
chart  21. 

^  On  left  bank,  opposite  B.  M.  ^,  150  feet  from  river  and  350  feet  from  foot  of  blnffs. 
Plotted  on  chart  21. 

\^  On  right  bank,  f  mile  below  Sturgeon  Island,  350  feet  from  river.  Plotted  on 
chart  21. 

V  On  left  bank,  f  mile  below  foot  of  Sturgeon  Island,  150  feet  from  river.  Plotted 
on  chart  21. 

^  On  right  bank,  about  800  feet  above  mouth  of  Snake  Creek,  175  f^t  from  river, 
plotted  on  chart  22, 
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^5^  On  left  bank,  about  i  mile  above  mouth  of  Snake  Creek,  100  feet  from  river 
bank.     Plotted  on  chart  22. 

^  On  right  bank,  about  f  mile  above  Cow  Creek,  90  feet  from  river.  Plotted  on 
chart  22. 

^/  On  left  bank,  about  f  mile  above  Cow  Creek,  near  foot  of  bluffs,  150  feet  below 
end  of  willows.    Plotted  on  chart  22. 

^  On  right  bank,  f  mile  below  foot  of  Cow  Island,  225  feet  from  river  and  500  feet 
below  whore  river  leaves  bluffs.     Plotted  on  chart  2.3. 

V  On  left  bank,  1  mile  below  foot  of  Cow  Island,  300  feet  from  river.  Plotted  on 
Chart  23. 

^^  On  right  bank,  at  Dexter  Chute,  150  feet  from  river.     Plotted  on  chart  23. 

\^  On  left  bank,  at  Dexter  Chute,  200  feet  from  river  bank.    Plotted  on  chart  23. 

^1^  On  right  bank,  2  miles  above  head  of  Grand  Island,  200  feet  from  river.  Plotted 
on  chart  24. 

^  On  left  bank,  2  miles  above  head  of  Grand  Island,  opposite  B.  M.  ^.  Plotted 
on  chart  24. 

^i^  On  right  bank,  at  head  of  Grand  Island,  300  feet  from  river.  Plotted  on  chart 
24. 

^/  On  left  bank,  at  head  of  Grand  Island,  200  feet  from  river  bank  and  300  feet 
northeast  from  north  end  of  dam.    Plotted  on  chart  24. 

^  On  right  bank,  abotrt  1  mile  below  foot  of  Hammond  Island,  on  bench  behind 
sagebrush.    Plotted  on  chart  25. 

V  On  left  bank,  about  f  mile  below  foot  of  Hammond  Island,  600  feet  from 
river  bank.    Plotted  on  chart  25. 

V  On  right  bank,  opposite  the  upper  end  of  the  lower  of  the  Two  Calf  Islands, 
150  feet  from  river  bank.    Plotted  on  chart  25. 

^  On  left  bank,  opposite  ^,    Position  not  accurately  determined. 

^f  On  right  bank,  about  2i  miles  above  Armel  Creek,  opposite  Grays  Point,  150 
feet  back  from  willows.    Plotted  on  charts  25  and  26. 

^  On  left  bank,  3J  miles  above  mouth  of  Armel  Creek,  about  ^  mile  above  Grays 
Point,  450  feet  from  river  and  near  foot  of  bluffs.     Plotted  on  chart  26. 

V  On  right  bank,  250  feet  west  from  mouth  of  Armel  Creek,  400  feet  southeast 
from  point  of  bluff.    Plotted  on  chart  26. 

V  On  left  bank,  one-half  mile  above  mouth  of  Armel  Creek,  500  feet  from  river. 
Plotted  on  chart  26. 

V  On  right  bank,  li  miles  below  foot  of  Armel  Island,  600  feet  east  from  upper  end 
of  willows  and  175  feet  south  from  edge  of  willows.     Plotted  on  chart  27. 

^^  On  left  bank,  1^  miles  below  foot  of  Armel  Island,  in  bottom  back  of  willows. 
150  feet  north  from  and  1,600  west  from  where  willoAvs  reach  foot  of  bluff.  Plotted 
on  chart  27. 

\^  On  right  bank,  about  ^  mile  above  month  of  Warm  Spring  Creek,  near  edge  of 
timber,  1,150  feet  northwest  from  high  butte.    Plotted  on  chart  27. 

^f  On  left  bank,  1,000  feet  west  from  mouth  of  Warm  Spring  Creek  and  300  feet 
from  river  bank.    Plotted  on  chart  27. 

^  On  right  bank,  about  1^  miles  below  Broadwater  Landing,  ^  mile  above  mouth 
of  Rock  Creek  and  22lf  feet  from  river  bank.    Plotted  on  chart  28. 

V  On  left  bank,  about  a  mile  above  Bocky  Point,  800  feet  from  river  bank. 
Plotted  on  chart  28. 

V  On  right  bank,  opposite  small  island  about  3 J  miles  below  Rocky  Point.  Plotted 
on  chart  28. 

^  On  left  bank,  about  4  miles  below  Rocky  Point,  700  feet  from  river  bank,  behind 
timlier,  and  about  600  feet  southeast  from  high  point'  of  ridge.  Plotted  on  charts  28 
and  29. 

^1^  On  right  bank,  near  Carroll  Landing,  1,500  feet  from  river,  in  mouth  of  small 
coulee.    Plotted  on  chart  29. 

^/  On  left  bank,  near  foot  of  bluff,  behind  timber,  opposite  Carroll  Landing.  Plotted 
on  chart  29. 

»\^  On  right  .bank,  about  2  miles  above  head  of  Ryan  Island,  1,050  feet  from  river 
and  about  500  feet  south  from  edge  of  willows.     Plotted  on  chart  29. 

^  On  left  bank,  1|  miles  above  head  of  Ryan  Island,  275  feet  from  river  bank, 
Plo  tted  on  chart  29. 

^  On  right  bank,  at  foot  of  Ryan  Island,  100  feet  above  creek,  600  feet  from  river 
bank.    Plotted  on  chai^t  30. 

V-  On  left  bank,  directly  opposite  B.  M.  \K    Plotted  on  chart  30. 

V  On  ri^ht  bank,  3^  miles  below  foot  of  Ryan  Island,  in  middle  of  bend,  and  300 
feet  from  river.    Plotted  on  chart  30. 

^  On  left  bank,  directly  opposite  B.  M.  ^'^.    Plotted  on  chart  30. 

^  On  right  bank,  opposite  ^,  near  foot  of  bluffs.  Position  not  accurately  de- 
termined. 

^  On  left  bank,  1  mile  below  Circle  Bar  cattle  ranch,  at  foot  of  bluffs,  and  1,500 
feet  above  where  river  strikes  bench.    Plotted  on  chart  31. 
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V  On  right  hank,  directly  opposite  Hawley  Island  cnt-off,  at  foot  of  blnfis. 
Plotted  on  chart  31. 

V  On  left  l)ank,  at  foot  of  point  of  blnfifs;  just  below  Hawley  Island  cnt-off. 
Plotted  on  chart  31. 

^  On  right  bank,  4  miles  below  lower  end  of  Hawley  Island  cut-off,  in  large  val- 
ley, 500  feet  from  river  bank.     Plotted  on  chart  32. 

%^  On  left  bank,  opposite  Y,  800  feet  from  foot  of  bluffs.     Plotted  on  chart  32. 

V"  On  rij^ht  bank,  4  miles  by  river  above  B.  M.  ^^,  1,000  feet  above  where  river 
strikeH  blutlH,  at  foot  of  lilnlls.     Plotted  on  chart  33. 

^;'  On  left  bank,  directly  o]»]>osite  iJ.  M.  'V^  and  at  foot  of  bluffs.    Plotted  on  chart  33. 

^  On  right  bank  of  river  oi  miles  along  foot  of  bluffs,  above  B.  M.  ^j^,  abont  4,000 
feet  Ix'low  where  river  leaves  right  bluflVi.     Plotted  on  charts  33  and  34. 

V  On  left  bank,  tlireetly  opposite  B.  M.  '^^y  at  foot  of  bluflV§,  on  foothill.  Plotted 
on  chart  33. 

^*  On  right  bank,  3f  miles  above  MusKelRhell  River,  500  feet  from  river  bank  and 
500  feet  below  where  river  begins  to  leave  right  blutl's.  on  top  of  bench.  Plotted  on 
chart  34.  ' 

V*  On  left  bank,  ^  mile  above  B.  M.  V  *"<!  800  feet  from  river.  Plotted  on  chart 
34. 

^^  On  right  bank,  l^  miles  above  month  of  Mnsselshell  River,  at  foot  of  bench  and 
1,5(X)  feet  below  where  river  leaves  right  bluff.     Plotted  on  chart  35. 

V-  On  left  bank,  H  miles  above  mouth  of  Musselshell  River,  ^  mile  from  river  bank 
and  1,500  feet  from  foot  of  blnffs.     Plotted  on  chart  35. 

V  On  right  bank,  even  with  point  of  bluff'  on  upper  side  of  Squaw  Creek  Vallev 
and  1,000  feet  from  foot  of  blntts.     I*lotted  on  chart  35. 

V  On  left  bank,  directly  across  the  Missouri  Valley  from  B.  M.  \^,  about  1,000  feet 
above  where  river  strikes  blnffs.     Plotted  on  chart  35. 

^^  On  right  bank,  2  miles  below  Squaw  Creek,  300  feet  from  river.  Plotted  <m 
chart  36. 

aA  On  left  bank,  opposite  and  about  1,000  feet  below  B.  M.  ^^  and  close  to  foot  of 
blnffs.     PI()tte<i  .»n  chart  .%. 

*i^  On  right  bank,  1^  miles  above  head  of  Hornet  Island.     Plotted  on  chart  36. 

^./  On  left  bank,  f  mile  above  head  of  Hornet  Island,  near  foot  of  bluffs,  about 
1,0(K)  feet  above  where  river  cuts  left  bhUFs.     Plotted  on  chart  36. 

^^  On  right  bank,  f  mile  below  foot  of  Hornet  Island,  near  top  of  bench.  Plotted 
on  chart  37. 

V  On  left  bank,  1  mile  below  Hornet  Island,  600  feet  from  river  and  1,000  feet 
above  where  the  river  strikes  bluffs.     Plotted  on  chart  37. 

^  On  right  bank,  op])osite  B.  M.  V.  No  elevation  has  ever  been  obtained  of  this 
B.  M.,  neither  han  its  position  b«'en  determined. 

V  On  left  bank,  4  miles  above  Elk  Island,  close  to  foot  of  bluffs  and  3,000  feet 
below  where  river  leaves  left  bluff.     IMotted  on  chart  37. 

^/^  On  right  bank,  1,0(X)  i'eet  above  head  of  Elk  Island,  200  feet  from  river.  Plotted 
on  chart  '.if<. 

^^  On  left  bank,  opposite  head  of  Elk  Island,  exiact  position  not  determined. 

^^  On  right  bank,  5  miles  by  river  above  Trovers  Point,  aUbut  1,000  feet  above 
where  the  river  strikes  bt^neh.     Plotted  on  chart  38. 

li^  On  left  bank,  1  mile  above  B.  M,  ^^,  ^  mile  from  river,  2,700  feet  from  Ea«t 
Base,  just  uontli  of  Trovers  Point  base  line.     Plotted  on  chart  39. 

^i^  On  Tvrht  bank,  ')k  miles  by  river  below  Trovers  Point,  1,000  feet  from  river, 
1,5(M)  feet  above  small  rreck.     Plotted  on  chart  40. 

V  On  left  bank,  clirectly  opposite  B.  M.  ^,^,  1,000  feet  above  where  river  cute  left 
bin  Us,  300  feet  from  river.     Plotted  on  chart  40. 

^,^  On  right  bank,  J  mile  above  Bnffalo  Shoal,  600  feet  from  river.  Plotted  on 
chart  43. 

'./  On  left  bank,  directlv  across  from  B.  M.  ^j'*,  300  feet  from  river.  Plotted  on 
chart  42. 

^",^  On  right  bank,  7^  miles  above  Round  Butte,  600  feet  from  river  and  1  mile  above 
small  creek.     Plotted  on  chart  43. 

^.y  On  left  bank,  directly  across  from  B.  M.  ^  and  400  feet  back  from  a  high-cut 
bench  on  river.     Plotted  on  chart  43. 

V  On  right  bank,  1^  miles  above  Little  Snow  Creek,  200  feet  from  river.  Plotted 
on  chart  KJ. 

V  On  left  bank,  |  mile  above  V,  1 .300  feet  below  where  river  strikes  bench,  150 
feet  from  top  of  bench.     IMotted  on  chart  46. 

^  On  right  bank,  2  miles  below  Hell  Creek,  300  feet  from  river  bank  qn  bench. 
Plotted  on  chart  47. 

V  On  left  bank,  2^  miles  below  Hell  Creek,  600  feet  below  head  of  island  and  800 
feet  from  river  back  of  narrow  stri]»  of  timber.     Plotted  on  chart  48. 

^2  On  ri<2:ht  bank,  5  miles  by  river  above  Little  Dry  Fork,  1,000  foot  from  river  on 
bench,  back  of  timber.     Plotted  on  chart  50. 
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V  On  left  bank,  1  niilo  abovtVB.  M.  ^f*  at  foot  of  IiImIVh,  IJ  miles  bolow  where  river 
BtrikeB  bluff,  1,600  feet  from  river.     Plotted  on  cburt  50. 

V  On  riffbt  bank,  1,600  feet  below  Little  Dr^'  Fork  and  250  feet  from  river.  Plotted 
on  chart  50. 

y^  On  left  bank|  2f  miles  above  Catamount  Creek,  1,000  feet  from  river.  Plotted 
on  chart  50. 

"••i*  On  right  bank,  4  miles  by  river  below  Catamount  Creek,  just  below  where  river 
strikes  right  bluffs,  400  feet  ironi  river  bank.     Plott<Hl  <m  chart  52. 

^f-  On  left  bank.  IJ  miles  below  B.  M.  V  «"i<l  '^00  feet  above  where  river  strikes 
prairie  bottom  on  left  bank.     Plotted  on  chaii:  52. 

*i^  On  right  bank,  4  miles  along  foot  of  bluffs  below  B.  M.  ^,  1,000  feet  above  where 
river  cut*  bluffs  and  500  feet  from  river.     Plott<*d  ou  chart  52. 

^  On  left  bank,  li  miles  above  B.  M*  \^,  at  foot  of  bluffs  and  1,800  feet  below  -where 
river  leaves  bluffs.    Plotted  on  chart  52. 

^  Chi  right  bank,  2  miles  above  Old  Fort  Peck  on  bottom,  500  feet  from  river. 
Plotted  on  chart  54. 

V^  On  left  bank,  ^  mile  ab(n'e  Old  Fort  Peck  and  3  miles  above  Dry  Fork,  800 
feet  from  river.     Plotted  on  chart  54. 

^  On  right  bank,  1^  miles  below  Dry  Fork,  500  feet  from  river.  Plotted  on  chart 
54. 

*^  On  right  bank,  directly  across  river  from  Galpin,  on  top  of  bench.  Plotted  on 
chart  55. 

*^  On  left  bank,  at  Galpin  1,000  feet  from  river  bank,  900  feet  back  from  Joe 
Batch's  house.    Plotted  on  chart  55. 

V  On  right  bank,  5|  miles  by  river  above  mouth  of  Milk  River  on  top  of  bench 
500  feet  from  river  and  Just  above  beginning  of  young  cotton  wood  and  willows. 
Plotted  on  chart  57. 

^f-  On  right  bank,  opposite  and  1  mile  below  mouth  of  Milk  River,  1,650  feet 
from  river.    Plotted  on  chart  57. 

V  On  left  bank,  directly  across  river  from  B.  M.  ^^  and  1,800  feet  from  shore. 
Plotted  on  chart  57. 

^  On  right  bank,  2^  miles  downstream  from  B.  M.  ^,  600  feet  from  river,  in  sharp 
bend.    Plotted  on  chart  58. 

'■^  On  left  bank,  1,100  feet  from  river,  2|  miles  south  from  Bridge  No.  325,  Great 
Northern  Railroad.     Plotted  on  charts  58  and  59. 

^,*  On  ri^ht  bank,  8  miles  below  Box  Elder  Creek,  900  feet  from  river  bank  and 
1,800  feet  Irom  where  bench  leaves  the  river.    Plotted  on  chart  59. 

^^  On  left  bank,  opposite  Lennox  station  on  Great  Northern  Railroad,  500  feet 
from  river  bank,  on  top  of  high  bench.    Plotted  on  chart  60. 

^  On  right  bank,  first  bend  above  Elk  River  where  river  strikes  bluffs,  ou  foot- 
hill, 480  feet  from  river.    Plotted  on  chart  60. 

V  On  left  bank,  2^  miles  below  B.  M.  ^i\  320  feet  from  river  bank  and  ^  mile 
below  foot  of  timber.    Plotted  on  chart  61. 

^  On  right  bank,  2  miles  below  mouth  of  Elk  River,  540  feet  from  river  bank  just 
where  the  river  makes  a  sharp  bend  to  left.    Plotted  on  chart  62. 

^f-  On  left  bank,  2  miles  by  river  below  B.  M.  **^,  1,100  feet  from  river  bank  at 
sharp  bend.    Plotted  on  chart  62. 

^  On  right  bank,  1,040  feet  from  river  bank,  i  mile  below  mouth  of  Sand  Creek, 
and  2  miles  by  river  above  B.  M.  ^.    Plotted  on  chart  62. 

^^  On  left  bank,  at  first  bend  above  Wolf  Point,  900  feet  from  river,  and  about 
500  feet  from  edge  of  timber.    Plotted  on  chart  63. 

*i^  On  right  bank,  li  miles  above  Wolf  Point,  600  feet  from  river.  Plotted  on 
chart  63. 

^  On  left  bank,  at  Wolf  Point  660  feet  from  landing,  230  feet  west  of  sawmill  and 
on  line  with  west  side  of  the  road  leading  up  to  the  traders'  store.    Plotted  on  chart  63. 

^/  On  left  bank,  2^  miles  east  of  Wolf  Point  railway  station,  665  feet  west  of  rail- 
way bridge,  and  75  feet  north  of  wagon  road.     Plotted  on  chart  64. 

^^  On  left  bank,  400  feet  south  and  75  feet  east  of  section  house  at  Macon  station 
Great  Northern  Railroad,  and  50  feet  south  of  wagon  road. 

^^^  On  left  bank,  about  2f  miles  west  of  Chelsea  station,  300  feet  south  of  railroad, 
75  feet  north  of  wagon  road,  and  175  feet  west  of  where  wagon  road  descends  into 
low  bottom. 

^J^  On  left  bank,  3,100  feet  southeast  from  Chelsea  station,  300  feet  north  of  the 
east  and  west  wagon  road  and  1,100  feet  west  of  north  and  south  wagon  road. 

•^8^  On  left  bank,  about  5  miles  west  of  Poplar  Creek  railroad  station,  790  feet 
south  of  Great  Northern  Railroad  and  1,350  feet  from  river.     Plotted  on  chart  66. 

■^J^  On  left  bank,  2i  miles  west  of  the  railway  bridge  across  Pophir  Creek,  300  feet 
south  of  track  and  about  650  feet  from  edge  of  timber. 

^^  On  left  bank,  750  feet  north  and  150  feet  east  of  Great  Northern  railroad  sta* 
tion  at  Poplar  Creek. 
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^§*  On  left  bank,  alu)ut  2^  milca  east  of  Poplar  Creek  station  and  400  feet  soa'&of 
Great  Northern  Kailroinl  track.     Plottp<l  on  chart  68. 

^^^  On  left  hank,  aliont  5J  miles  east  of  Poplar  Creek  railroad  station,  1,000  feet 
from  river  on  high  bench,  350  feet  west  of  r(jad  running  up  coulee. 

^5^  On  left  bank,  9  miles  east  of  Poplar  Creek  railroad  station  and  240  feet  south 
of  the  wagon  road  rnnninij  west  from  the  Indian  village  Po-gun-ta^aa-pa^  and  650 
feet  from  foot  of  bliiif.     Plotted  on  chart  70. 

^^i^  On  left  bank,  ah(mt  11|  miles  east  of  Poplar  Creek  railroad  station,  near  edge 
of  blufi",  1,500  feet  northeast  from  mouth  of  a  coulee,  100  feet  soutiieast  and  across 
wagon  road  from  small  house.     Plotted  on  chart  71. 

^^'-  On  left  bank,  4  miles  west  of  C'alis  railroad  station,  Great  Northern  Railroad, 
1  mile  east  of  water  tank,  440  feet  from  track.     Plotted  on  chart  71. 

^  i"  On  left  bank,  about  a  mile  west  from  Calls  station,  1,100  feet  south  of  Great 
Northern  Railroad  track.     Plotted  on  chart  71. 

^^  On  left  bank,  2|  miles  east  from  Calis,  1,300  feet  from  railroad  bridge  No.  232, 
325  feet  south  of  Great  Northern  Railroad  track.     Plotted  on  chart  72. 

^^-  On  left  bank,  2^^  miles  west  from  Blair  station,  G*reat  Northern  Railroad,  about 
1^  miles  west  of  railroad  bridge  No.  225  and  240  feet  north  of  track. 

^^  On  left  bank,  3,800  feet  east  of  Blair  station,  135  feet  from  track.  Plotted  on 
chart  73. 

H*  On  left  bank,  nearly  2  miles  west  of  Culbertson  station,  Great  Northern  Rail- 
road, 210  U)et  north  of  track,  oj)])08ite  center  of  curve.     Plotted  on  ch<art  74. 

^^  On  left  bank,  1^  miles  southeast  of  Culbertson  station,  Great  Northern  Rail- 
road, 3,000  feet  east  of  Standing  Bullalo's  ranch,  200  feet  north  of  wagon  road. 
Plotted  on  chart  75, 

-^^^  On  left  bank,  about  3}  miles  southeast  from  Standing  Buffalo's  ranch.  Plotted 
on  chart  75. 

^^^  On  left  bank,  at  second  cut  bluff  on  left  bank  of  river  below  Standing  Buffalo's 
ranch,  225  feet  from  river  and  950  feet  east  from  where  blalfs  leave  the  river. 

-^i-  On  left  bank,  6  miles  by  river  above  the  cut-off  at  Little  Muddy  Creek,  1.850 
feet  southeast  from  mouth  of  large  coulee  and  11^  feet  from  foot  of  bluff.  lUotted  on 
chart  77. 

^'■^  On  left  bank,  at  point  of  bluff  above  mouth  of  Little  Muddy  Creek,  175  feet 
from  right  bank  of  creek,  200  feet  north  from  edge  of  bench.     Plotted  on  chart  77. 

^^^  On  left  bank,  3  miles  west  of  the  Great  Northern  Kailway  station  at  Willows, 
2,050  feet  southeast  from  the  railroad  bridge  just  north  of  Little  Muddy  and  100  feet 
south  of  track.     Plotted  on  chart  78. 

-^3-^  On  left  bank,  80  feet  from  foot  of  bluff  and  1,100  feet  north  from  section  house 
at  Willows  railway  staticm. 

^l^  On  left  bank,  2i  mihts  east  of  railway  station  at  Willows,  100  feet  south  of 
railroad  track  and  0]»i)Osito  the  curve.     Plotted  on  chart  79. 

■^p  On  left  bank,  2^  miles  west  of  Buford  railway  station,  Great  Northern  Rail- 
road, 550  feet  west  from  Avater  tank,  800  leet  north  from  windmill,  and  125  feet  south 
of  track.     Plotted  on  chart  79. 

H^  On  left  bank,  540  feet  west  from  northwest  corner  and  in  line  with^north  end 
of  warehouse  at  Fort  Biifbrd.     Plotted  on  chart  80. 

Fort  Buford  gauge.  At  Fort  Hutbrd  Lauding,  12  feet  from  edge  of  bank  directly 
opposite  the  quartt- rma^ter's  buildings,  is  a  three-fourths-iuch  iron  rod,  driven  into 
the  ground  10  inches  below  the  surface,  protected  by  an  iron  pipe. 

^^^  On  left  bank,  about  2^  miles  east  of  Buford  railroad  station,  2, Q50  feet  south  of 
railroad  track  and  1.8(M)  feet  west  of  small,  di-^'  creek.     Plotted  on  chart  80. 

^Y'  Ou  left  bank,  5 A  miles  east  of  Buford  station,  3,200  feet  southeast  from  rail- 
road bridge  No.  1(>3. 

H''-  On  left  bank,  just  west  of  railroad  station,  Trenton,  on  the  Great  Northern 
Railroad,  800  feet  northeast  from  railroad  bridge  No.  159,  600  feet  from  west  end  of 
siding,  and  10  feet  north  of  Avagou  road. 

H-  On  left  bank,  2J  miles  east  of  Trenton  railway  station,  225  feet  north  from 
railroad  bridge  No.  153.     Plotted  on  chart  82. 

^'p  Ou  left  bank,  i  mile  east  of  Jones  Cut,  300  feet  east  of  railway  bridge  No. 
144,  and  75  feet  south  of  track. 

^^^  On  left  bank,  3  mib^s  west  of  Great  Northern  Railway  station,  Williston, 
f  mile  northeast  from  railroad  bridge  No.  136,  on  top  of  low  bluff  and  600  feet  north 
from  railroad  track.     I*lotted  on  chart  83. 

•^^^  Ou  left  bank,  550  feet  northeast  from  northwest  corner  of  railroad  station 
at  Williston.     Plotted  on  chart  83. 

J^-  On  left  bank,  3  miles  southeast  from  Williston,  050  feet  north  from  the  river 
at  numth  of  <lrv  creek  and  1,350  feet  nearly  southenst  of  a  small  house. 

'•)^  On  left  b:uik,  at  first  point  where  river  strikes  bluff  on  left  bank  below 
Williston,  400  iV-et  from  river,  and  125  feet  from  foot  of  bluff'.     Plotted  on  chart  84. 

'  iM  On  left  bank,  i  mile  above  scH'oiid  point  where  river  strikes  left  bank  bluffs 
below  Williston,  160  feet  north  of  wagon  road  at  Ehorst's  ranch.     Plotted  on  chart  84. 
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•^^  On  left  bank,  1^  miles  above  third  point  wbore  river  strikes  left  bank  bluifs 
below  Williston  and  i  mile  northwest  ftom  bend  of  high  bank  at  edge  of  timber. 
Plotted  on  chart  85. 

^^  On  left  bank,  i  mile  above  Harris's  ranch,  500  feet  from  foot  of  bluffs,  on  line 
w^ith  north  fence  and  opposite  mouth,  of  coulee.    Plotted  on  chart  85. 

^^  On  left  bank,  3  miles  below  Harris's  ranch,  i  mile  from  river,  back  of  timber, 
and  f  mile  below  where  timber  begins.    Plotted  on  chart  86. 

-4^  On  left  bank,  at  third  point  where  river  cuts  left  bluffs  above  Nesson  post- 
office.  12^  miles  by  river  above  the  latter  place,  250  feet  from  river,  in  mouth  of 
double  coulee  just  above  beginning  of  willows.    Plotted  on  chart  86. 

H^  On  left  bank,  2  miles  above  David  Gamarch's  ranch,  200  feet  from  river,  ^  mile 
below  point  of  timber  and  brush.    Plotted  on  chart  87. 

H^  On  left  bank|  If  miles  below  David  Gamarch's  ranch,  on  second  bench,  upper 
side  of  a  conlee,  lower  end  of  a  strip  of  grass  land  and  f  mile  from  river.  Plotted  on 
chart  87. 

•4^  On  left  bank,  ^  mile  southeast  of  Nesson  poet-office,  on  second  bench,,  i  mile 
from  river  and  1  mile  below  where  river  cuts  left  bluff.    Plotted  on  chart  88. 

-^^  On  left  bank,  3|  miles  below  Nesson  post-office,  1,000  feet  southeast  along  foot 
of  bluffs  from  Edward  Richards's  house ;  most  easily  reached  from  point  opposite 
Clark  Creek;  from  this  point  a  strip  of  grass  land  runs  to  the  B.  M.  Plotted  on 
chart  88. 

-^^  On  left  bank,  1^  miles  above  Grinnells  Landing,  1,200  feet  southwest  of  Carey 
Bros.'  house,  300  feet  south  of  wagon  road,  2,900  feet  from  river.    Plotted  on  chart  89. 

•^4-'^  On  right  bank,  2|  miles  below  Grinnells  Landing,  on  mound  1,750  feet  from 
river  and  nearly  south  from  mouth  of  small  coulee.    Plotted  on  chart  89. 

•^^  On  right  bank,  about  If  miles  below  mouth  of  Beaver  Creek,  1,700  feet  from 
river.     Plotted  on  chart  90. 

^^  On  left  bank,  about  5|  miles  below  mouth  of  Beaver  Creek,  on  bench  700  feet 
from  river.    Plotted  on  chart  90. 

"4^  On  left  bank,  i  mile  directly  back  from  month  of  White  Earth  River,  2J  miles 
below  Ed.  Hall's  ranch,  875  feet  from  wagon  road.    Plotted  on  chart  90. 

J^l'  On  left  bank,  2^  miles  above  Indian  village  of  Crow  Flies  High,  200  feet  from 
wagon  road.    Plotted  on  chart  92. 

^^  On  left  bank,  ^  mile  below  mouth  of  Little  Knife  River,  525  feet  from  Missouri 
River.     Plotted  on  chart  92. 

J^l^i  On  left  bank,  about  7^  miles  below  month  of  Little  Knife  River,  1^  miles  above 
creek  on  right  bank,  and  800  fiH*t  from  river.    Plotted  on  chart  93. 

-^^Q  On  left  bank,  2^  miles  above  mouth  of  Indian  Creek,  on  bench  1,950  feet  from 
river,  LOOO  feet  southwest  from  large  mound.     Plotted  on  chart  94. 

-^^f  On  left  bank,  about  5  miles  below  mouth  of  Indian  Creek,  700  feet  from  river, 
on  high  bench  about  75  feet  back  from  edge  and  250  feet  southeast  from  point  of 
high,  shai-p  ridge.    Plotted  on  chart  95. 

^^*  On  left  bank,  just  below  Fort  Manenry  Bend,  opposite  large  coulee  and  high 
butte  on  right  bank,  1,450  feet  from  river,  180  feet  from  corner,  and  on  the  line  with 
fence  at  northeast  end  of  field.     Plotted  on  chart  96. 

jia  On  left  bank,  at  the  upper  end  of  **  The  Slide,"  on  high  point  150  feet  southeast 

from  wagon  road.    Plotted  on  chart  97. 

4^  On  left  bank,  1,200  feet  above  north  of  Rising  Water  Creek,  450  feet  from 
liver  and  150  feet  from  lo^  house.     Plotted  on  chart  97. 

^^  On  left  bank,  2^  miles  below  mouth  of  Rising  Water  Creek,  opposite  large 
island,  4,500  feet  from  river,  on  hi^h  bench,  550  feet  south  from  where  wagon  road 
leaves  bottom.    Plotted  on  chart  9§. 

■4*^  On  left  bank,  IJ  miles  above  mouth  of  Little  Missouri  River,  3,400  feet  from 
Missouri  River,  on  point  of  high  ridge,  400  feet  from  edge  of  timber.  Plotted  on 
chart  99. 

-4^  On  left  bank,  about  1  mile  northwest  of  Sacred  Heart  Mission,  700  feet  north 
of  log  house  and  800  feet  southeast  from  forks  of  wagon  road.    Plotted  on  chart  99. 

^^  On  left  bank,  about  8  miles  below  mouth  of  Little  Missouri  River,  950  feet  from 
river  and  550  feet  north  from  northwest  corner  of  fence.    Plotted  on  chart  100, 

■^1^  On  left  bank,  about  10^  miles  by  road  above  Fort  Berthold,  on  bench  near 
foot  of  bluffs,  about  1,000  feet  above  where  road  goes  up  on  top  of  bluffs,  and  about 
30  feet  from  wagon  road.    Plotted  on  chart  101. 

^^  On  left  bank,  about  1}  miles  by  road  above  Fort  Berthold,  450  feet  from  river 
on  round  knoll.    Plotted  on  chart  101. 

J^IP-  On  left  bank,  about  6i  miles  by  river  above  Fort  Berthold,  on  edge  of  bench 
in  bottom  behind  timber,  opposite  and  |  mile  below  mouth  of  Little  Beaver  Creek. 
Plotted  on  chart  101. 

-^5^  On  left  bank,  at  Fort  Berthold  Mission,  in  corner  of  lane  300  feet  west  of  mis- 
sion schoolhouse  on  wagon  road.    Plotted  on  chart  102. 

■4*  On  left  bank,  on  a  ridge  about  i  mile  below  John  Wayle's,  the  last  house  on 
reservation,  and  about  100  feet  from  road  towards  river.    Plotted  on  chart  103. 
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^§^  On  left  bank,  about  3  miles  down  river  from  B.  M.  ^\  on  a  small  kpoll  abont 
halfway  between  waj^oii  road  and  old  telejyraph  line.    Plotted  on  chart  103. 

^*i^  On  li'ft  bank,  on  a  rid^ce  overlooking  Old  Fort  SteTenson  and  about  2  miles 
above  it,  about  150  feet  from  road  which  nms  along  near  edge  of  high  bank.  Plotted 
on  chart  104. 

^'i^'  On  left  bank,  on  ridjje  about  1  mile  below  Old  Fort  Stevenson,  abont  300  feet 
from  road  which  runs  alonj^  ed]2^e  of  ])cnch.     Plotted  on  chart  106. 

■^^"^  On  left  bank,  about  2f  miles  above  the  town  of  Coal  Harbor,  on  high  bench 
behind  lower  end  of  timber,  2,450  feet  above  8nake  Creek.    Plotted  on  chart  105. 

^*p  (Secondary  A  Robinson)  On  left  bank,  abont  a  mile  south  of  the  to-vm  of  Coal 
Harbor,  on  high  knoll,  on  ground  set  apart  for  cemetery  for  above  to^ni.  Plotted 
on  chart  105. 

^\i''  On  left  bank,  about  3i  miles  below  B.  M.  H^,  on  a  small  knoll,  at  foot  of 
bluffs,  and  in  just  below  a  road  that  turns  into  the  woods  after  riuming  alon  j^  on  top 
of  bluff.     Plotted  on  chart  106. 

■^}'-'  On  left  bank,  on  ed^je  of  bank,  abont  15  feet  from  road  toward  river,  and  500 
feet  below  K.  R.  Jones's  house  at  Hancock,  N.  Dak.    Plotted  on  chart  106. 

■^^  On  left  bank,  4  miles  dowuHtream  from  B.  M.  -^J^,  on  a  knoll  1,500  feet  from 
river,  and  op])osite  middle  of  a  small  strip  of  timber.     Plotted  on  chart  107. 

^^  On  left  bank,  on  edge  of  bench  near  house  of  P.  O.  Gradin,  4  niilefl  below 
B.  M.  ^^^,  directly  opposite  the  town  of  Stanton,  N.  Dak.     Plotted  on  chart  107. 

^\^  On  left  bank,  5  miles  below  Stanton,  on  high  bank,  just  above  \*'here  river 
strikes  bank  beliiud  lower  ])oint  of  willows.     Plotted  on  chart  108. 

-^  J*  On  left  bank,  on  a  flat-topped  knoll,  about  600  feet  back  from  edge  of  Arillows, 
and  about  oue-half  mile  ui)8tream  from  J.  C.  Burgum's  house.     Plotted  on  chart  108. 

^^  On  left  bank,  about  6^  miles  above  Washburn,  N.  Dak.,  700  feet  ttam  river, 
behind  suiall  fringe  of  trees  on  high  bank.     Plotted  on  chart  109. 

^^  On  left  bank,  about  200  feet  back  of  road,  350  feet  firom  river,  2  miles  above 
Washburn.     Plotted  on  <'.hart  110. 

-^5^  On  left  bank,  on  knoll  about  2  miles  below  Washbnm,  200  feet  back  from 
road  and  1,600  feet  above  Turtle  Creek  Bridge.    Plotted  on  chart  110. 

■^l^  On  left  bank,  2  miles  north  of  Falconer  post-office,  on'ridge  400  feet  east  of 
wagon  road,  in  line  of  telegraph  poles.    Plotted  on  chart  111. 

^^  On  left  bank,  about  H  miles  below  Falconer  post-office,  on  a  knoll  hack  of 
woods;  a  road  runs  into  the  woods  nearly  opposite B.M.    Plotted  on  chart  111- 

-^f'J  On  left  bank,  oue-half  mile  below  Mr.  Adams's  house,  on  edge  of  bank  nearly 
opposite  his  lower  wood  yard.     Plotted  on  chart  112. 

^^  On  left  bank,  1  mile  above  Wogansport,  N.  Dak.,  75  feet  from  cut  bluff,  near 
foot  of  willow  l>ar,  about  one-fourth  mile  above  a  small  house  standing  on  ed^  of 
bluff.     Plotted  on  chart  113. 

^^  On  left  bank,  about  2f  miles  below  Wogansport,  |  mile  above  bridge  across 
small  dry  creek,  on  high  knoll  east  of  wagon  road,  750  feet  southeast  of  house  of 
Lewis  LawHon.     Plotted  on  chart  113. 

^i'"^  On  left  bank,  about  3^  miles  above  month  of  Square  Butte  Creek,  on  high 
point  in  front  of  butte,  1,400  feet  from  river,  750  feet  east  of  wagon  road.  Plotted 
on  chart  11-i. 

J^y*  On  right  bank,  at  Rock  Haven,  200  feet  above  month  of  ooule^,  350  foot  from 
river,  about  KK)  feet  from  log  house,  on  west  side  of  wire  fence.  Plotted  on  chart 
114. 

^  5^  On  left  bank,  nearly  opposite  Rock  Haven,  on  southwest  slope  of  bluff,  850 
feet  south-southeast  from  house  of  E.  N.  Sperry,  near  Burnt  Creek  Bridge.  Plotted 
on  chart  114. 

Mandan:  At  Mandan,  N.  Dak.,  on  stone  foundation  to  March  Bros\  gi*oc«ry  store-, 
nnder  iron  pillar  on  east  side  of  door  on  southeast  comer  of  store.  This  is  the  most 
easterly  building  of  anv  size  in  town. 

^$^  On  left  bank  1^  miles  above  Bismarck  Bridge,  500  feet  northwest  from  resi- 
dence of  Wm.  O.  Ward.     Plotted  on  chart  115. 

Railroad  track:  On  right  bank,  toj)  of  rail  in  front  of  water  tank,  Mandan,  N. 
Dak. 

Bifimar<'k  Bridge :  On  pier  1,  top  of  east  bolt  on  south  side  of  pier.  This  is  one  of 
the  bolts  that  auch(>r  the  iron  work  of  the  bridge  to  the  pier.    Plotted  on  chart  116. 

Bismarck  Brewery:  A  cross  (x)eut  in  foundation  stone  of  south  brick  baildingof 
brewery  at  its  northwest  comer.  The  letters  U.  S.  are  cut  in  the  brick  above  cross. 
Plotted  on  chart  116. 

J^§^  On  left  bank,  about  1  mile  below  Bismarck  Bridge,  850  feet  from  river  on 
bench  north  of  railroa«l  track,  150  feet  from  track.     Plotted  on  chart  116. 

^^  On  right  bank,  1,500  feet  above  Fort  Abraham  Lincoln,  1,700  feet  south  from 
mouth  of  Heart  River,  100  feet  from  river.     Plotted  on  chart  116. 

^f^  On  right  bank,  about  3^  miles  by  road  below  Fort  Lincoln,  about  1,400  feet 
back  from  high  cut  bank  of  river,  700  feet  from  wagon  road  and  northwest  from 
Riverside  Ranch.    Plotted  on  chart  117. 
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^^  On  left  bank,  on  top  of  cut  bluff,  i  mile  below  mouth  of  Apple  Creek,  125  feet 
from  edge  of  bluff,  on  line  of  wire  fence.    Plotted  on  chart  117. 

^i^  On  left  bank,  about  6^  miles  below  mouth  of  Apple  Creek,  i  mile  north  ftom 
river  and  50  feet  west  of  house  of  C.  Farrand.    Plotted  on  chart  118. 

^^  On  left  bank,  in  first  large  bend  to  north  above  Glencoe  post-office,  N.  Dak., 
on  ridge  3,40()  from  river,  350  east  of  forks  of  road.    Plotted  on  chart  118. 

^'^  On  right  bank,  6^  miles  above  Glencoe  post-office,  on  knoll  1,500  feet  back 
from  upper  end  of  high  cut  bank  at  river,  and  3,000  feet  north  of  Smith  &  Perkins 
i^eep  ranch.     Plotted  on  chart  119. 

J^5»  On  left  bank,  1  mile  northwest  of  Glencoe  post-office,  midway  between  two 
wagon  roads.    Plotted  on  chart  119. 

J^?*  On  right  bank,  4  miles  below  Glencoe  post-office,  800  feet  from  river  and 
south  side  of  the  lower  of  two  small  coulees.    Plotted  on  chart  120. 

-4^  On  left  bank,  about  2\  miles  above  Old  Fort  Rice,  250  feet  from  river  and  300 
feet  west  of  wagon  road.    Plotted  on  chart  120. 

-Lp  On  right  bank,  one-half  mile  below  Old  Fort  Rice,  375  feet  from  river,  600 
feet  north  from  house  of  John  B.  Marsh.    Plotted  on  chart  120. 

^^  On  left  bank,  2^  miles  above  the  mouth  of  Cannon  Ball  River,  ^  mile  from 
river.    Plotted  on  chart  121. 


Elevations  and  geographical  posiUtms  of  bench  marJcs,  primary  leveling,  1885-1892^  Fort 

Benton,  Mont,,  to  Cannon  Ball,  North  Dakota.  * 

[The  datum  plane  is  approximately  77.4  feet  below  mean  tide  near  New  York.    Azimuths  and  dis- 
tances are  from  bench  1  to  bench  2  of  same  line.] 
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the  ordinarv  levels  of  tlie  topoffraphir-,  party. 

The  b«nrlies  fnnu  |  to  '^  wore  placod  in  1885,  and  their  positionn  and  elevations  determined  In  1889 
and  1800,  and  one..s  from  V  to  V  placed  in  September  and  October,  1890,  under  the  direction  of  the 
Mis.soiiri  River  (Vmimirtsion. 

Tlie  benehes  from  '^'.  near  Wolf  Point,  Mont.,  to  »S^,  near  Cannonbnllj  N.  Dak.,  were  placed  and 
their  pavilion s  and  elevations  determined  in  June  to  Xtivember.  1S91,  and  m  April  and  May,  1892;  the 
elevations  of  bt^nohe^V-  to  i^detcmiiniMl  in  1891,  and  tiie  eomputationH  of  positions  of  benches  made 
by  a88iHtaut  engineer  F.  M.  Towar  and  Mr.  C.  A.  Swift,  in  1892,  under  the  direction  of  Capt  C.  F.  Pow- 
ell, Corps  of  Engineer!. 
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Elerationa  and  georaphicnl  posiiians  of  bench  mar1c8j  pHmary  lerelitigj  1885—1892,  Fori 
Benton,  Montana,  to  Cannon  Ball,  Korth  Dakota — Continued. 

[The  datum  pUno  b  approximately  77.4  feet  below  mean  tide  near  Kew  York.    Aximnths  and  dia- 

tancea  are  from  bench  1  to  bench  2  of  same  line.] 
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108  47 

108  46 

108  45 


II 

46.70 
89.31 
21.24 
08.10 
60.07 
35.35 
02.61 
46.43 
20.98 
14.19 
46.80 
38.71 
17.97 
06.33 
27.75 
17.34 
26.06 
09.14 
69.49 
38.94 
68.52 
02.64 
34.37 
27.77 
49.65 
06.74 
06.27 
61.86 
09.21 
09.83 
02.51 
67.48 
60.46 
43.30 
27.95 
30.66 
43.30 
63.30 
09.16 
13.17 
64.43 
05.85 
40.69 
40.60 
12.73 
07.60 
37.21 
60.37 
40.09 
36.33 
60.32 
01.50 
46.72 
44.69 
27.62 
10.59 
27.29 
25.11 
40.13 
30.47 
50.99 
28.19 
21.00 
35.90 
26.68 


108  42 

108  42 

108  40 

108  40 

108  36 

108  36 

108  32 

108  32 

108  28 

108  27 

108  24 

108  24 

108  22 


68.02 
48.45 
89.45 
34.93 
84.40 
25.38 
02.19 
02.24 
10.57 
45.32 
38.94 
25.33 
81.81 


Azimuth. 


o      / 
207    27 


30 


Distanoe. 


Feet. 

1,113,7 


264    02    00  ! 


05 

86 

20 

310 

23 

47 

272 

46 

90 

203 

26 

00 

242 

36 

00 

224 

26 

00 

250 

53 

00 

902.1 

i'ooi.'s 

i,"43i"6 

i,"«6.'9 

1,222.9 

"  "871,0 


250    13    00 


160    18    30 


212    23 


124    38 


30 
36' 


112    46 


170    08 


30 
'46 


1,054.0 
'i,'28i'3 
"i'47i'o 


162    24    10 


144    00 

ioi*  09 


25 


137  .  45 
183    69' 


19 
25' 


237    07 
"  184* "52' 


25 
"46 


200    31 

"23i  "so' 

262  "29 


40 

30 


22 


190    19    16 


186    26    06 
iw'eo    05 


814.1 

i,"i3i.'i" 


3,3S2.4 

'2."8ii.'6" 


200 

14 

30 

904.6 

202 

11 

00 

i,  368.4 

168 

01 

00 

891.3 

148 

27 

30 

1,306.5 

906.6 


127 

36 

10 

984.40 

180 

20 

10 

1,049.69 

200 

04 

•  *  •  > 

15 

1,019.81 

1, 628. 34 


1, 136. 14 
i,'274.'6' 


1,386.32 
i' 749.60 


1,884.21 
*i,'983.'i7 
'3,ii2."38 


3,657.07 
'3,' 273.' 26 


2,136.11 


179 

66 

26 

3, 179. 07 

16 

01 

00 

6. 274. 6 

189 

09 

17 

5.873.27 

206 

03 

40 

6,688.2 
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1901 


Elevations  and  geographical  positions  of  bench  marks,  pHmary  leveling^  1885-189^,  Fort 
Beniorif  Montana,  to  Cannon  Ball,  North  Dakota — Continued. 

[The  datum  place  is  approximately  77.4  feet  below  mean  tide  near  New  York.    Azimuths  and  dis- 
tances are  from  bench  1  to  bench  2  of  same  lino.] 


Bench  mark. 


Elevation. 


2, 
2, 
2» 
2, 
2, 
2. 
2, 
^ 
2, 
2, 
2, 
2, 
2, 
2, 
2, 
2. 
2, 
2, 
2, 
2, 
2, 
2, 
2, 
2, 
2, 
2, 
2, 
2, 
2, 


322.  967 
306. 177 
330. 799 
315. 649 
331. 280 
299.724 
322. 657 
310. 799 
306. 379 
314.  847 
327. 977 
316. 081 
289.644 
354. 610 
290. 947 
292.071 
286. 712 
301. 657 
266.269 
283.981 
276. 881 
271.060 
293.004 
261.241 
273.351 
272.761 
287.460 
206.831 
273.607 


Latitude. 


O  I 

47  36 

47  34 

47  35 

47  34 

47  35 

47  85 

47  85 


13.80 
54.52 
10.51 
39.27 
12.78 
12.24 
24.39 


47  35 

47  36 

47  36 

47  34 

47  36 

47  34 

47  84 

47  32 

47  82 

47  29 

47  29 

47  27 

47  27 

47  28 

47  28 

47  80 

47  30 

47  81 

47  82 

47  82 

47  83 


27.97 
22.81 
00.49 
48.34 
17.81 
12.56 
44.66 
11.27 
19.77 
32.57 
44.39 
14.60 
26.17 
11.84 
07.33 
22.67 
17.14 
83.35 
00.74 
27.86 
19.85 


Longitude. 


Azimuth. 


108  21 

108  19 

108  19 

108  16 

108  16 

108  11 

108  11 


It 

55.44 
3L21 
14.91 
51.96 
00.10 
45.88 
89.73 


108  08 

108  06 

108  05 

108  01 

108  01 

107  68 

107  57 

107  56 

107  64 

107  64 

107  53 

107  54 

107  54 

107  61 

107  52 

107  51 

107  52 

107  49 

107  50 

107  47 

107  47 


33.54 
40.40 
16.70 
3L16 
28.78 
04.33 
23.05 
44.92 
51.02 
26.34 
40.62 
46.06 
13.66 
18.76 
08.38 
33.80 
13.79 
55.67 
32.01 
83.07 
39.95 


r/ 


215    27    20 

no  io'ie 

'i98"63''oo' 


202    46    55 


189    36    58 
'22i'  03    20 


256    52    25 
249"66"'49 


244    58    10 
*82'i8  '66 


Distance. 


78    27    20 
138  "62'ii 

'i75  "io'so 


Feet. 

"i,'987."fr 


3.440.49 

i'soi.'i* 


4, 195. 85 
3,'627.'68 


4,310.7 
3. 796."  64 


3, 359. 31 
'2,466.' 2' 


8, 428. 5 
"2,'797.6' 


3,732.76 
"5,' 284.*  8* 


lA 


V 
V 
V 
¥ 

¥ 
¥ 
¥ 
¥ 
¥ 
¥ 


2, 
2, 
2, 
2, 
2, 
2. 
2, 
2, 
2. 
2, 
2, 
2, 
2, 
2, 
2, 
2, 
2. 
2, 
2, 
2, 
2. 
2, 
2, 
2, 
2, 
2, 
2, 
2, 
2, 
2, 
2, 
2. 
2, 
2, 
2, 
2, 
2, 
2, 
2, 
2, 
2, 
2, 
2, 
2, 
2. 
2, 
2, 
2, 
2, 


260.637 
277.103 
246. 112 
256.549 
246.189 
260.849 
238.676 
235.859 
254.273 
226.431 
240.061 
237.360 
219.563 
221.977 
191. 187 
216. 711 
177.316 
185.086 
185.551 
207. 512 
196.295 
163.995 
171. 205 
17L661 
144.634 
135.542 

192.834 
188.660 
127.229 
163.642 
187.728 
109. 597 
155. 597 
138. 918 
092. 801 
138. 058 
127.322 
080.092 
075. 017 
070. 893 
076.  450 
067.  396 
116.326 
071.  514 
057.  514 
053. 106 
048.230 
060.226 


47  34  19.71 


107  44  56.00 


47  87 

47  38 

47  38 

47  38 

47  88 

47  39 

47  40 

47  40 

47  39 

47  89 

47  42 

47  42 

47  43 

47  43 

47  46 

47  46 

47  46 

47  48 

47  51 

47  62 

47  64 

47  54 

47  67 

47  58 

47  58 

48  01 
48  02 
48  02 
48  01 
48  02 
48  00 
48  02 
48  00 
48  02 
48  00 
48  01 
48  01 
48  03 
48  01 
48  03 
48  02 
48  04 
48  06 
48  06 
48  07 
48  07 


02.80 
08.71 
19.70 
38.88 
52.40 
04.82 
81.58 
46.61 
27.63 
53.20 
13.31 
25.32 
34.19 
58.61 
52.36 
57.98 
44.26 
84.01 
14.78 
14.29 
'41.61 
41.59 
42.36 
55.56 
14.32 
62.50 
00.33 
30.60 
57.91 
37.75 
35.66 
03.41 
06.48 
04.41 
03.39 
27.98 
12.91* 
09.19 
43.52 
38.17 
34.66 
37.18 
56.17 
30.68 
00.97 
12.96 


107  39 

107  89 

107  31 

107  31 

107  25 

107  26 

107  16 

107  16 

107  02 

107  02 

106  52 

106  52 

106  45 

106  45 

106  40 

106  41 

106  36 

106  36 

106  31 

106  32 

106  29 

106  31 

106  27 

106  27 

106  24 

106  25 

106  26 

106  21 

106  16 

106  15 

.106  09 

106  07 

106  02 

106  00 

105  55 

105  53 

105  47 

105  46 

105  42 

1U5  41 

105  39 

105  38 

105  35 

105  30 

105  26 

105  22 


47.17 
54.73 
47.66 
30.65 
48.43 
07.39 
4L07 
27.09 
18.50 
49.88 
00.00 
47.56 
18.13 
03.66 
34.52 
09.13 
09.42 
40.11 
26.13 
51.13 
38.40 
34.51 
38.67 
13.14 
24.24 
01.74 
07.20 
14.52 
42.51 
19.25 
23.06 
33.  »8 
10.97 
56.65 
15.05 
39.66 
14.33 
55.37 
58.02 
40.64 
33.21 
36.72 
06.33 
43.14 
45.30 
46.06 


175  30  26 


210  52  30 


212  09  20 

iio  "29  '45 


110  34  30 
'26i"6i'25" 


160  24  50 

ieo  "19  "16" 


136  19  10 

96  "08  '66 
'i3'ii'"26 


100  07  03 


201  26  42 


219  59  20 
'263" '14* '56 


217  06  65 
i86"i5"'i6" 


204  18  00 

'i97  ii  '26 


6,708.7 
'2,"283.'8" 


1,808.0 
i,'797.'8' 


3,360.8 
'8,'477.*7 


2,666.0 
'7,'656.'4 


11, 316. 0 
'  *8,'366.'6 


7,932.0 
*7,'6i6.'2 


4.5Z1.2 


4,-e37.8 

ii,'662."s 


12,914.6 

io.'mi 


11,842.7 

*i2,'766.'6 

12,' 992.' 4 
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Elevaiiona  and  tjeographical  poaUtons  of  henrh  mark^,  primary  leveling,  1885-1892,  Fort 
JientoHj  Montanaf  to  Cannon  Ball,  yorth  IJakot^i — Continued. 


[Thedatam  plane  is  approximatilj'  77.4  feet  Im  low  moan  tide  near  New  York. 

tamM's  an-  from  b<*iich  I  to  iK^ncb  2  uf  iuune  line.] 


AsimnthB  and  dia- 


£<'nch  mark. 

Elevation. 

Latitude. 

1 

Longitnde.         Asininth. 

t 
1 

I>xstance. 

>0B                                                          

Feet. 

2,0J1.W)1 
2.  "'i*).  (ilO 

2.  ikm.  (nr. 
2.  m:;'j.  -j?? 
2,  079.  70t) 
2,  (Mil.  240 

2  o:>.-):9ifi 
2.o:n.8-ir) 
2.  004.  ;{.'>6 
2,  UlS.  fKiIi 
2.  (tli^.  2.^4 

i,i»9:..  :5.{7 

1,  IHM).  750 
1,997.  11 H 
2.001.07.". 
l.lKM.OfiS 
1.  «K»5.  747 
1,997.142 
1,  {^77.  4<5«i 
1,  S»7S.  .%rt 
l.W!>.  .">42 
1.H70.  176 

l.l»71.:«H) 
1.  '.».v}.  ;{8;i 

0       /        11 

48    07    46.55 
48    07    (KJ.  19 
48    06    :U).88 
48    00    20.  r.i 
48    05    32. 02 
48    05    50. 26 
48    07     39.62 
48    09    09. 67 
4S    OS     58. 07 
48    08     29, 30 
48    08    50. 40 
48    08    4:J.  81 
48    08    07. 45 
48    07     38.98 
48    06    :i&.  33 
48    04    21.10 
48    03    13.88 
48    02    38.95 
4«    04    38. 83 
48    03    35.93 
48    01    4.5.81 
48    00    07.92 
47    59    02.48 

0        /         » 

105    19    0C.75«| 
105    15    35. 03 

0        /     // 

i5a  *  '                .            

■ 

tU  ""/.'.  

105    11    42.50. 

i04 

!"•  ..'. 

.105    08    33.  tkj 
105    04    20.45 
104    59    59.89 
104    56    49. 40 
104    53    49.50 
104  "  50    03.  87 
104    45    33.55 
104    41     25.35 
llH    37    07.90 
104    :J3    15. :« 
104    29    37.96 
1(U     26    14.94 
104    21    43.53 

1^                   .       

7      •-•■•■- 

IS"         

» 

5      -•■ •     

»"»        

2     • 

1^1                 

lli            

112                 

1 

ah 

1 

11*    

1 .  ::::::;::: 

ii« • 

I     7                                                                        

f   . 

ai»    

104     17    31.98 
104     14    01.13 
104    11     04.67 
104    07    51. 35 

\ 

lit                                                

::::::::::::::i:::::::::: 

ii"    

i 

jii 

J|3      

104    05    16.10 
104    02    42.07 
104    00    02.24 

Iji                                      

::::::::::::::i:::::::::: 

1  -•••--•-• 

13a                   

i.yso.  4;i2 

1.U71.  194 
1 .  9hl>.  204 

i.iMjd.  ;v_».s 
1. 1»;;7. 47« 

1.JMJ7.  H41) 

i.im:{.  ir) 

IfUH.  174 
l.!>:{7.  249 

i.!»;)2.  :{oi 

l,lKM.4(Jfi 
1,917.540 
l.!»2G.  (5:{() 
1,920..^>1>< 
1,930. 1)4:. 

i.ytii.iwi 

1.904.049 
1,  KH7.  177 
1 ,  Wy.i.  220 

2,  (Kn.H;n 

1.947.721 
1.^92.208 
1.  9(W.  (i7:{ 

1,9:59.751 
1,9:.:!.  10s 

1.S9:!.  195 
1.89'J.  452 

i.HK'..  :{4:» 

l.KiO.  HOH 
1,  870.  7:w 
1.874.:{2H 
1.S49.  454 
1.919.291 
1.840.  ll« 
1.  HOH.  <i9:j 
1.  H  14.  5114 
l.H.^'O.  727 
1.  797.  927 
1.824.490 

1.8:n.fi74 

1,  StO.  084 
1,  HX\.  9'.»9 
1,800. 'J2:{ 
1.817.777 

2,  oo:i.  040 

1,  8(»'!.  (i'jo 
1.77().  I'Ol 
1,821.8:10 
1.  820.  ;!29 
1.822.812 
1.  807.  79:i 
1,81.5.180 
1.770.847 
1,817.907 
1.  793.  982 

48    00    05.18 
48    01    53.78 
4K    04    05.32 
48    05    01.4^ 
48    00    29. 31 
48     08     08. 01 
48     08     34. 88 
48    07     29.34 
48     05     03.  a". 
48     03     03. 36 
48    01     3.5.11 
48    02    49.70 
48     03     33. 80 
48    03    3(».  08 

48   00   02.  :m 

48    08    27. 20 
48    09    29.45 
48     08    50. 42 
48     08     42.  :K) 
48    00    40.94 
48    07    07.23 

103    55    56.88 
10:j    52    28. 91 

■3      - "* 



127 

103    50    20.09 
103    46    50.11 
103    43     11.26 
103    40    54.17 
103    37    06.27 
103    3:{    30.47 
103    :'.2    42  17 

1S»     

g         ............................. 

iSi 

4^  :::::::::;::::::::::::::::: 

103     32    16.60 
103    28    55. 49 

i*>i 



1.'|H 

103    24     36.23 
103    20    46. 17 

»!' 

1  f* 

103     17    06.07 
ll»3     14    48.50 

1  :j« 

103    11     47.98 
103    07    51.49 
103    03    43.17 
I112    59    03. 99 
102    56    39.06 
102    49    47.75 

»j^ » 

'V 

I  ■-* 

»t'     

»r 

48    06 "  01.89 
48    02    55.07 
47    59    29.19 
47     .54    39.11 
47    50     18. 85 
47     47     14.:{7 
47     40    04.05 
47    46    58.49 
47    43     49. 97 
47    40    50.18 
47     37    25.00 
47     30    00.21 
47    35    23.  .50 
47     33     20.84 
47     32     13.85 
47    30    21.55 
47     30    45. 89 
47    32    09.70 
47     32    24. 03 
47    32    58.14 
47     34    14.02 
47     .33    31.40 
47     32     12. 06 
47     29     11.17 
47     20    13. 57 
47    22    57.60 
47     19    21.:i2 
47    17    35.37 
47    16    08.38 
47    17     13. 81 
47     17    57.52 
47     16    09.25 
47    12    22.71 

102    40    52.56 
102    36    37,53 
102    32    44. 63 

1 « " 

M" 

1 02    37    48. 30 
102    38    23. 17 
102    31     57.52 
102    23    19.41 
102    15    2.3.01 
102    15    30.31 
102    13    31.46 
102    14    24.82 
102    09    35. 89 
102    05    20.08 
101    59    34.40 
101     .56    37.48 
101    54    32.17 
101     48    43.  .53 

'■J  .,, 

^' 

2     ....  .................... 

A-Jl 

I  ■■  '> 

JAM 

n , 

4^ :..:; :;.:::. 

ir 

'S^  T 

101     44    11.05 
101    40    06.65 
101    33    07.36 
101    27    34.43 
101     23    43.01 
lOl     21    53.01 

»5* 

^i"^                    . 

i^u 

Ifl7 

'5'  —  ,}.  K4>binHon 

.......... 

ifiO          *-' 

101     23    .51.27 
101     24    36. 84 



^r;:::::::::::::::::::::::::::: 

»i^ :::::;  ::...:.:: ::: 

101     21     39.  .57 
101     20    29. 53 

*»  .  ._ . . ..  ....... 

4^::::::::::;;::::::::::::::::: 

101     16    56.74 
101    13    57.57 
101     10    08.94 
101    04    08.41 
100    59    30.79 
100    56    39.16 

»*' 

'^            ... 

jTfi 

»i« 
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ElevaH(yn8  and  geographical  positions  of  bench  morks^ primary  leveling,  1885-1892,  Fort 
Benton,  Mont.,  to  Cannon  BaV,  North  Dakota — Continued. 

[The  dfttam  plane  is  approximately  77.4  feet  below  menu  tide  near  New  York.    Azimuths  and  dis- 
tances are  from  bench  1  to  bench  2  of  same  line.] 


Bench  mfiffk. 


Elevation. 


FeeU 
1,771.339 
1, 755. 303 
1, 788. 118 
1, 874. 570 
1, 874. 668 
1, 786.  334 
1, 730. 172 
1, 721. 857 
1, 758.  288 
1, 761. 902 
1, 746. 232 
1,739.397  I 
1,760.379 
1, 799. 961 
1, 767. 124 
1, 703. 176 
1, 7*33. 504 
1, 790, 654 
1,730.170 
1, 710. 686 
1, 731. 337 
1,718.686 
1, 707. 210 


Latitude. 


47  09 

47  06 

47  03 

46  59 

46  56 

46  53 

46  52 


35.41 
54.01 
04.51 
23.27 
59.57 
32. 82 
19.31 


46    50    00.77 


Longitude. 


100 
100 
lOO 
100 
100 
100 
100 


56 
55 
52 
53 
53 
51 
53 


II 

51.03 
59.49 
41.54 
04.94 
53.02 
28.  07 
14.68 


Azimuth- 

Distance. 

o      /    // 

FeH, 

:: 

.  I 


100  49  57.44 


40  48 

46  45 

46  42 

46  42 

46  40 

46  40 

46  37 

46  37 

40  34 

46  31 

40  30 

46  27 


19.  37 
55.63 
15.82 
12. 15 
42. 00 
49. 96 
25. 15 
49.  31 
41.30 
52. 32 
06.98 
21. 55 


100  48 

100  50 

100  49 

100  45 

100  41 

lUO  37 

KM)  39 

100  33 

100  35 

100  32 

100  35 
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20.0.)  '. 
00.52 
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IMPROVEMENT  OF  YELLOWSTONE   RIVER,   MONTANA  AND  .NORTH   DA- 
KOTA. 

The  project  of  improvement  was  suspended  in  1887  in  order  tliat  the 
whole  matter  might  be  reported  to  Congress,  and  for  reasons  given  in 
Appendix  X  2  to  the  Annual  Report  of  the  Chief  of  Engineers,  1887. 

No  appropriation  for  work  has  been  made  since  188G. 

A  report  of  preliminary  examination,  1891,  naming  a  plan  of  improve- 
ment of  the  river  from  Glendive  to  its  mouth  and  an  estimate  of  its 
cost,  is  given  on  pages  2239-2242,  Annual  Report  Chief  of  Engineers, 
1891. 

No  operations  were  conducted  during  the  year. 

The  appropriation  asked  for  1894  is  for  procuring  a  plant  for  dredg- 
ing and  sluicing  at  the  bars  on  the  river  below  Glendive,  Mont.,  and 
one  year's  operation  thereof,  the  ftinds  to  be  used  whenever  boating 
on  the  river  may  be  resumed.  It  is  likely  to  be  resumed  within  a  year 
or  two  years. 

Money  statement 

July  1,  1891,  balance  unexpended $11,766.20 

June  30,  1892,  amount  expended  during  fiscal  year 45. 33 

July  1,  1892,  balance  unexpended 11,7^.87 

July  1,  1892,  outstanding  liabilities .71 

July  1,  1892,  balance  available 11,720.16 

(Amount  (estimated)  required  for  completion  of  existing  project lOG,  000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894,     30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


There  is  no  steamboating  on  the  river.    A  brisk  traffic  formerly  existed,  which 
ceased  in  1885,  after  the  Northern  Pacific  Railroad  penetrated  Montana.    Below  Glea- 
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dive  there  is  no'railroacl  in  the  Yellowstone  Valley,  and  no  prospect  of  there  being  any. 
Prospects  exist  for  coui})eting  rail  lines  to  reach  BismarcK  or  Berthold  from  the  east, 
and  which  wonhl  probably  use  the  rivers  above  for  feeders.  The  Soo  railroad  has  abed 
graded,  abont  125  luiLes,  to  Bismarck  from  Boynton,  N.  Di^.,  the  western  point  in  that 
State  of  its  present  operated  lines.  Without  boating  on  the  Yellowstone  below  Glen- 
dive  frans])ortation  here  means  a  wagon  haul  to  and  from  Glendive  or  to  and  from 
a  point  on  the  Great  Northern  road  and  ferriage  across  the  Missouri  River.  This  rail- 
roady  coming  from  the  east,  strikes  the  Missouri  on  its  north  side  at  Williston,  N.  Oak., 
about  40  miles  below  the  mouth  of  the  Yellowstone,  and  again  at  Fort  Bnibrd,  about 
opposite  the  mouth.  It  ap])ears  that  there  should,  naturally,  be  local  boatings  between 
Glendive  and  a  MiHscmri  River  point  on  the  Great  Northern  roed,  and,  perhaps,  also 
to  some  river  point  further  downstream,  as  Berthold  or  Bismarck,  where  a  rail  line 
from  the  east  may  teriniiuite. 

There  is  a  line  of  settlements  along  the  river  from  its  month  np,  and  a  stage  and 
mail  road  from  Buford  to  Glendive. 

The  area  of  land  below  Glendive  and  between  bluffs  is  about  200  s<^are  miles,  of 
which  some  two-thirdH  is  bottom  and  the  remainder  first-bench  bmd.  The  June  river 
rise  rarely  covers  the  bottom,  but  at  places  they  are  frequently  submerged  during 
spring  breakups  by  backwaters  from  ice  gorges. 

Vegetation  on  bottom  and  bench  lands  is  prolific  until  about  the  end  of  Jane,  when 
the  dry  months  commence.  AVithout  rain  or  irrigation  farming  is  out  of  the  question. 
The  hot  sun  of  July  and  August',  while  damaging  vegetation,  cures  the  luxuriant  grass, 
making  nutritious  food  for  stock.  Grazing  is,  therelore,  the  present  principal  indostry, 
one  product  of  which,  wool,  can  advantageously  be  carried  by  boat.  Lignite  coal 
crops  out  in  about  4  and  5  foot  veins  in  the  river  banks,  and  pieces  of  coal  as  large 
as  barrels  and  hogsheads  have  beeu  seen  on  the  bars  or  along  the  shores.  The  coal 
is  apparently  as  good  as  that  mined  in  eastern  Montana  or  Dakota. 


A  A  3. 

[Printed  in  Honso  Ex.  Doc.  Ko.  114,  Fifty-second  Congress,  first  session.] 

preliminary  examination  of  missouri  river,  montana,  between 
great  falls  and  ca^on  next  below  stubbs  ferry. 

Engineer  Office,  United  States  Army, 

i^t.  LouiSj  Mo.y  March  19j  1891. 

General:  I  have  the  honor  to  report  from  an  examination  made  by 
me  that  the  Missouri  River  between  Great  Falls  and  canon  next  below 
Stubbs  Ferry  is  w^orthy  of  improvement. 

The  water  named  is  readily  susceptible  of  improvement  for  a  profit- 
able light-draft  navigation.  The  country  tributary  to  it  is  now  pro- 
ductive in  a  small  measure  (and  will  be,  it  is  judged,  extensively 
productive)  of  articles  of  a  heavy  traffic,  which  generally  seek  water 
transportation.  It  is  timbered  and  mineral,  or  in  part  grazing  and  ag- 
ricultural. Useful  stone  and  coal  are  also  reported.  A  market  for  the 
products  indicated  exists  at  Great  Falls,  a  place  whose  shipping  and 
manufacturing  interests,  especially  ore  smelting  and  lumber  ones, 
are  rapidly  growing.  This  city,  barely  7  years  old,  already  ranks  in 
population  as  the  third  one  in  Montana.  It  has  an  excellent  site  for  a 
large  town,  is  the  natural  center  of  an  extensive  country,  has  good 
railroad  facilities,  and  a  water  power,  furnished  by  the  adjacent  falls  of 
the  Missouri  River,  not  excelled  in  the  United  States. 

Detailed  commercial  statistics  and  a  history  of  navigation  on  the 
Missouri  River  above  Great  Falls  are  given  in  an  extract  of  a  report 
herewith  of  Lieut.  J.  G.  Sanford,  Corps  of  Engineers,  concerning  the 
obstruction  of  navigation  by  the  building  of  a  proposed  dam  and  bridge 
across  the  Missouri  at  the  cailon  next  below  Stubbs  Ferry.  Attention 
is  also  invited  to  the  appended  statement  of  a  committee  of  the  Great 
Falls  Board  of  Trade. 

Stubbs  Ferry  is  about  12  miles  northeast  of  Helena;  the  cafion  is 
3  or  4  miles  downstream.  The  new  settlements  of  Cascade  and  St.  Clair 
are  about  76  miles  farther,  and  Great  Falls  is  50  miles  below  them. 
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Gallatin,  near  the  junction  of  the  three  forks  which  form  the  Missouri, 
is  78.J  miles  above  Stubbs  Ferry  and  40  miles  above  Townsend,  a  point 
mentioned  in  Lieut.  Sanford's  report.  Sun  River  empties  into  the  JMis- 
souri  just  above  Great  Falls. 

In  1880,  under  orders  of  the  Engineer  Department,  Capt.  Edward 
Magnire,  Corps  of  Engineers,  made  a  survey  of  the  Missouri  River 
from  Stubbs  Ferry  to  Sun  River.  Following  the  survey  some  work  of 
improvement,  consisting  of  stone  dams  and  rock  removal,  was  executed 
in  that  year.  In  1890  the  Missouri  River  Commission  made  a  detailed 
survey  of  the  river  from  Gallatin  to  Fort  Benton,  below  Great  Falls, 
and  at  a  very  low  stage  of  river  and  one  considerably  lower  than  ob- 
tained during  the  first  survey. 

There  is  no  need,  therefore,  of  a  new  survey.  A  plan  of  improvement 
can  be  prepared  irom  the  maps  and  other  data  of  the  two  surveys. 
The  maps  of  the  Commission  survey  are,  I  am  lately  informed,  un- 
avoidably delayed,  and  for  assistance  in  the  mapping  of  the  part  from 
the  canon  to  Great  Falls,  in  order  to  secure  prompt  use  of  the  maps 
useful  in  preparing  the  plan,  I  estimate  that  $750  are  needed. 
Very  respectfully,  your  obedient  servant, 

Chas.  F.  Powell, 
Captain,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 

(Through  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer, 
Northwest  Division.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 

Detroit,  Mich.,  March  27, 1891. 

Respectfully  forwarded  to  the  office  of  the  Chief  of  Engineers. 
It  is  with  great  reluctance  that  I  concur  in  the  opinion  of  the  local 
engineer  that  the  Missouri  River  between  Great  Falls  and  caiion  next 
below  Stubbs  Ferry  is  worthy  of  improvement  by  the  General  Govern- 
ment^ but  the  commercial  developments  of  the  locality  have  been  so 
rapid  as  to  seem  to  justify  the  prompt  mapping  of  the  surveys  already 
made. 

I  therefore  recommend  that  the  proposition  of  Capt.  Powell  be  ap- 
proved; if  not  for  the  .full  amount  named  by  him,  at  least  for  a  portion 
of  it. 

O.  M.  Poe, 
Colonel,  Corps  of  Engineers,  etc, 

Division  Engineer,  Northwest  Division^ 


REPORT  OF  LIEUTENANT  J.  C.  8ANF0RD,  CORPS  OP  ENGINEERS. 

St.  Louis,  Mo.,  September  16, 1890. 

Sir:  *  *  *  TLe  first  eflfort  toward  navigating  the  npper  river  by  steamboata 
was  made  in  1879  by  the  Montana  Navigation  Company,  composed  of  five  of  the  lead- 
ing business  men  and  shippers  of  Helena.  At  that  time  Helena  was  the  principal 
and  only  important  distributing  point  in  Montana.  Nearly  all  the  Montana  supplies 
came  up  by  steamboat  to  Benton,  and  thence  were  hauled  by  wagon  to  Helena,  140 
miles.  The  object  of  the  company  was  to  reduce  this  waeon  haul,  substituting  water 
transportation  for  about  three-fourths  of  the  distance.  The  company  expended  (so 
one  of  its  members  informed  me)  about  $10,000  on  the  improvement  of  the  river  ^  but, 
before  a  steamboat  was  procured,  the  idea  was  abandoned, 
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In  IW^  a  small  stern  wheel  pleasure  boat,  33  foet  long,  was  placed  in  the  river  by 
Governor  Crosby  antl  others  tor  hnutiiig  purposes.  She  waa  unable  to  stem  thecnr- 
reut,  and  was  never  u«ed  alter  her  trialtrip.  Since  then  she  has  completely  broken 
iij).  lu  \^1  two  steamboats  were  put  in  the  river.  One  was  a  stern-wheel,  ste*l 
hull  pbasuro  boat,  the  EoaCy  owned  by  Jndge  Hilger,  of  Helena,  and  intended  to 
carry  i>arfie8  tlirouj^h  the  maf^nilicent  canon  known  as  White  Rock  Canon  or  Gate 
of  the  Mountains,  just  below  his  ranch.  She  was  built  at  Dubuque,  Iowa,  and  is 
about  5()  li-et  h»n^  by  10  feet  beam,  and  draws  15  inches  light.  She  has  considerable 
power  (her  guaranteed  s]>eed  is  12  miles  an  hour  in  still  water),  and  iias  passed  up 
thr«»ugh  all  tlie  rapicls  between  Stiibbs  Ferry  and  the  Lone  Pool  without  cordelliug, 
an<l  with  <oniparative  ease.  Since  she  was  put  on  she  has  been  running  every  sea^ioa 
on  sliort  trijis.  and  has,  1  iinderHtand,  proved  quite  profitable.  The  other  boat  is  the 
h>rn  of  (;reat  Falls.  Her  hull  was  built  on  the  Jeli'erson  River,  and  floated  down  to 
Townsend,  on  the  Missouri,  where  her  machinery  was  put  in;  thence  slie  procee<kd 
to  Great  Falls.  She  is  8«  iVut  long  by  20  feet  beam,  draft  2.5  feet  light,  3.5  feet 
loaded,  and  her  engine  is  of  26  horse  power.  She  is  intended  for  freight  and  pas- 
senger service,  usually  towing  her  freight  on  a  barge  80  by  40  feet.  On  account  of 
insutticient  funds,  she  was  not  properly  built  and  her  power  is  too  small,  prevent- 
ing her  from  going  above  the  Louj;  Pool.  No  steamboats  have  been  placed  in  the 
upper  river  since  1887,  thonjjh  Capt.  Taylor  of  Great  Falls  expects  to  have  neit 
summer  a  53-lbot  naphtha  launch  with  an  engine  of  125  horse  power  and  a  speed  of  15 
miles  per  hour,  to  i)ly  on  the  Long  Pool  and  perhaps  above;  and  two  other  naphtha 
launches  will,  it  is  said,  be  put  in  the  river  next  summer  by  Great  Falls  parties. 

For  the  past  three  yeai-s  tlie  Fan  has  been  running,  somewhat  irregularly,  on  the 
Long  Pool.  Last  year  she  taiTied  4,500  coi  ds  of  wood,  158,000  pounds  of  wool,  251' 
tons  baled  hay,  and  5  tons  ve^etaldes;  as  well  as  about  500  passengers. 

During  last  season  2,<KX).CK>0  feet  of  sawed  lumber  was  floated  to  Great  Falls,  in 
small  raft«,  from  Hawiuills  on  the  canon  section  of  the  river.  This  season,  up  to 
August  13,  3,.'>0<\()00  feet  sawed  lumber  and  logs  have  been  floated  down  to  Great 
Falls;  also  70,000  linear  feet  piling,  12.0(M)  railroad  ties,  and  4,500  telegraph  poles. 

From  a  personal  insiKHtion  of  about  one-half  of  the  cation  section,  and  from  Jndge 
Hilgei-'s  experience  with  his  yacht,  I  believe  that  small  freight  steamers  could  be 
built  cai)able  of  navigating  the  rapids.  They  must  combine  light  drall  with  great 
power,  and  must  admit  of  being  easily  handled. 

•  ••*••• 

DE^lANDS  OF   COMMERCE. 

Within  the  last  three  years  the  thrivinj;  city  of  Great  Falls  has  sprung  up  at  the 
foot  of  the  Long  Pool.  It  contains  with  sulunbs,  between  5,(X)0  and  5,500 inhabitants, 
the  population  having  doulded  in  the  last  year;  and  it  bids  fair  to  continue  iucrefl«- 
iug  at  about  the  same  rate  for  some  time  to  come.  The  tremendous  water  power 
afforded  by  the  series  of  Missouri  Kiver  Falls  (total  faU,  547  feet),  at  the  head  of 
which  it  is  situated,  is  the  chief  cause  of  its  past  and  expected  growth.  It  is  the 
-center  of  a  large  raueliing  and  wool-growing  district  (2,500,000  pounds  of  wool  were 
shipped  from  there  last  year),  and  is  only  15  miles  distant  from  the  Sandcoulee  coal 
mines,  which  supply  a  largo  part  of  Montsina  and  North  Dakota.  A  railroad  connects 
Great  Falls  with  these  miners  and  continues  to  Monarch,  53  miles,  whence  it  wiU  be 
carried  shortly  to  the  silver,  gold,  and  lead  mines  of  the  Ncihart  and  Barker  districtB, 
12  and  20  miles  farther,  respectively. 

The  town  is  now  the  terminus  of  four  railroads.  A  flouring  mill  and  a  large  silver 
smelter,  which  cost  $2,0()0.(KK),  are  now  in  operation.  An  immense  copper  smelter, 
to  cost  $G,(K)0,000,  is  being  built  at  Black  Eagle  Falls,  and  a  dam,  to  cost  $500,000,  is 
nearly  coni]deted  just  above  these  falls.  A  largo  lumber  company  expects  to  put  up 
a  jdant  costing  .f2r)0,(XK)  at  Great  Falls,  for  sawing  and  linishing  liunber,  bringing  its 
logs  down  the  Missouri  and  its  tributaries.  At  present  three- fourths  of  the  lumber 
used  in  Montana  on  the  east  side  of  the  main  Rockies  is  brought  from  Missoula  and 
other  ))oint»  on  the  west  side,  at  great  expi^nse.     A  careful  examination  made  this 


year,  of  most  of  the  tributaries  of  the  Missouri,  has  proved  both  the  existence  of  cob 
siderable  supplies  of  lumber  alonjx  thest^  tributaries  and  the  practicability  of  usin J 
the  streams  for  driving  logs  to  Great  Falls.     During  my  visit  the  announcement  wai 
made  that  the  Anaconda  (:o])])er  Mining  Company,  of  Butte,  had  decided  to  locate 
their  smelter  at  (ireat  Falls ;  but  I  ran  not  vouch  for  the  truth  of  this.    Such  a  smelter 
would  give  employment  to  2,000  hands. 

From  what  I  saw  of  Montana  it  a))i)ears  to  me  probable  that  nearly  all  the  mines 
of  the  State  that  lie  on  the  east  side  of  Rockies,  and  many  of  those  on  the  west 
side,  will  eventually  send  tlieir  ores  to  be  snudted  at  Great  Falls.  Of  the  five  silvtff 
smelters  that  I  saw'on  the  east  slope,  only  the  one  at  Great  Falls  was  in  operation. 
The  $6,(XX),0(X)  copper  smelter  above  mentioned  is  being  built  by  the  Boston  and  Montftnft 
Copper  Mining  Company,  of  Butte  (on  the  west  side  of  the  main  divide),  and  a  coB- 
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tract  has  been  made  with  the  Montana  Central  Railroad  for  hauling  1,000  tons  of  ore 
daily  after  April  1,  1891,  from  Butte  to  Great  Falls. 

Were  the  Missouri  regularly  navigated,  some  ore  would  probably  be  shipped  to 
Great  Falls  by  water.  The  silver  smolter  at  Great  Falls  receives,  on  an  average,  20 
tons  of  ore  per  day  iVom  Toston,  Townsend,  and  Bedford,  stations  on  the  Northern 
Pacific  Railroad,  and  situated  on  the  river.  For  this  transportation  the  miners  pay 
local  fates  on  two  railroads,  as  the  Northern  Pacific  does  not  reach  Great  Falls,  mak- 
ing the  cost  several  dollars  per  ton.  I  am  told  that  some  of  these  miners  have  threat- 
ened, this  summer,  to  send  their  ore  to  Great  Falls  on  barges,  if  the  rates  wore  not 
reduced.  As  an  example  of  freight  rates  in  Montana,  it  is  snid  that  the  Great  North- 
em  Railway  charges  J^.  20  per  cord  for  hauUug  wood  from  Monarch  to  Great  Falls, 
53  miles;  and  that  the  Montana  Central  charges  60  cents  per  100  pounds  for  hauling 
farm  produce  from  Cascade  to  Great  Falls,  29  miles. 

Most  of  the  cultivated  land  along  the  Missouri  above  Great  Falls  is  contained  in 
two.  lar^e  valleys — that  in  which  the  LoDg  Pool  is  situated,  and  the  Townsend  or 
Missouri  Valley  above  Stiibbs  Ferry.  The  first  has  Cascade  (population  500)  for  its 
principal  town,  and  contains  a  population  estimated  at  between  2,000  and  3,000. 
Much  wool  is  grown  in  this  valley.  The  population  of  the  second  vallev  is  estimated 
at  between  3,  SOO  and  4, 000.    Townsend  (population  500)  is  its  principal  town. 

In  ordinary  seasons  agriculture,  everywhere  in  Montana,  requires  irrigation,  and, 
on  account  of  the  impracticability  of  irrigating  the  high  levels,  is  confined  to  the 
river  valleys.  The  comparative  small  area  of  thtee,  and  the  exorbitant  rates  of 
transportation  from  the  Last,  keep  the  prices  of  farm  produce  in  Montana  very  high, 
and  justify  expensive  systems  of  irrigation.  In  both  of  the  valleys  mentioned,  con- 
siderable irrigation  has  been  done,  and  much  more  extensive  systems  are  in  progress. 
I  am  informed  that'2,000,000  bushels  of  grain  were  raised  last  year  in  the  Townsend 
Valley^  and  60,000  in  Crow  Creek  Valley  (a  tributary  valley).  The  soil  is  very  fertile, 
and  with  increased  irrigation,  largely  increased  production  may  be  looked  for. 

The  portion  of  the  upper  river  not  contained  in  these  two  valleys  passes  either 
througn  small  valleys  or  caflons.  A  population  of  perhaps  500  'is  found  in  these 
valleys,  principallv  occupie<l  in  lumbering  or  stock  raising.  There  are  large  char- 
coal furnaces  m  the  Prickly  Pear  CaQon  (a  side  cation),  about  4  miles  from  the 
Missouri.    These  ship  2,000  bushels  per  day  to  the  silver  smelter  at  Great  Falls, 

Judge  Hilger  informed  me  that  there  was  a  copper  mine  2  miles  from  his  place, 
and  numerous  veins  of  gold-bearing  quartz  of  rather  low  grade ;  that  there  were 
immense  quantities  of  iron  ore  at  Bear  Teeth  Mountain  near  the  river,  and  a  bed  of 
slate  of  excellent  quality,  all  tliese  awaiting  cheaper  transportation  and  labor  before 
being  developed.  *  »  »  if  the  whole  river  were  ever  so  improved,  with  proper 
arrangements  for  the  transfer  of  cargoes  around  the  Falls,  as  to  render  a  reliable 
and  economical  transportation  route  to  the  Mississippi,  not  only  Helena  bnt  the 
whole  of  Montana  would  receive  immense  benefit.  From  merely  local  navigation, 
however,  the  benefits  would  be  derived  mainly  by  Great  Falls,  to  which  the  whole 
npper  river  would  become  a  feeder,  and  by  the  smaller  towns  along  the  river;  while 
the  trade  of  Helena  might  even  be  injured  thereby. 

Very  respectfully,  your  obedient  servant, 

J.  C.  SanforD) 
First  Lieutenani  of  Engineers, 
Secretary  Missouri  River  Commission, 
Lieut.  Col.  CiiAS.  R.  Suter, 

Corps  of  Engineers,  U.  S,  A., 

President  Missouri  Hiver  Commission, 


8TATEMSNT  OP  COMMITTEE  OF  BOARD  OF  TRADE  OP  GREAT  FALLS,  MONTANA. 

Great  Falls,  Mont.,  November  tS,  1S90. 
Dear  Sir:  We,  the  undersigned,  members  of  a  committee  appointed  by  the  Board 
of  Trade  of  Great  Falls,  Mont.,  beg  leave  to  call  the  attention  of  your  Department 
to  the  fact  that  it  is  the  opinion  of  the  board  that  the  Missouri  River,  with  tiie  excep- 
tion of  slight  obstacles  at  two  different  points,  is  navigable  from  Great  Falls  to  the 
mouth  of  the  Gallatin  River.  The  country  through  which  it  flows  between  these 
points  is  an  important  agricultural  and  mineral  district,  with  a  large  amount  of 
timber  tributary  to  it.  The  most  expedient  and  economical  way  to  handle  the  prod- 
ucts of  this  region  for  a  distance  of  about  300  miles  is  by  water  transportation. 
Great  Falls  and  intermediate  point-s  afford  a  natural  and  sufficient  market  for  these 

grodncts  of  this  thickly  settled  country  along  the  Upper  Missouri  River  Valley,  and 
1  many  places  they  have  no  other  convenient  outlet.    For  the  past  three  seasons 
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two  small  Rtcaniors  liave  successfully  plied  these  waters  and  hftve  demonstrated  that 
(outinunuH  uavijL^ation  of  the  rmx'v  Missouri  is  practicable,  provided  the  remOTal  of 
ohstriMtiorv*  at  lUnr  Tooth  Ford  aud  Half  Breed  Rapids  is  efl^ected.  Aside  from  this 
and  the  contiuiujj  of  the  waters  into  one  channel  at  mimeroiiB  places  there  is  very 
little  to  he  done  in  the  way  (d"  iiui)rovenieut. 

Material  for  the  work  is  convenient  along  this  entire  distance.  The  formation  of 
the  river  hed  is  of  rock  and  «j:ravel.  Iui]>rovejneut8  once  made  in  this  channel  wonld 
he  of  a  permanent  nature,  and,  unlike  those  of  the  Lower  Missouri,  would  not  demand 
annual  repaira.  The  river  het\\  een  Great  Falls  and  the  Gallatin  is  open  al>out  nine 
months  of  the  year,  and  durin*^  this  ])eriod  has  an  ample  stage  of  water.  We  believe 
the  removal  of  the  ohstaj-les  referred  to,  thereby  making  this  part  of  the  river  navi- 
gahlf.  Mud  which  can  be  <lonc  at  a  small  ex])enditnre  of  money,  is  as  Importaiit  as  the 
const  ru<ti(m  of  a  railroad  in  any  part  of  tlie  United  states.  The  railroad  at  Great 
Falls  ])rovides  a  ])orta«;o  around  the  series  of  falls  below  Great  Falls,  so  that  the 
Missouri  can  he  nia<le  a  ]>ractical  element  in  transportation  from  its  sources  to  the 
(iulf  of  Mexico.  Great  Falls  is  an  important  manufacturing  point,  and  ita  mills  and 
smeltei*s  will  dejjend  largely  upon  this  water  transportation  for  ores,  grain,  woo<l,  and 
lumber.  From  oliicial  reports  on  tile  in  your  I)e]»artment  the  statements  above  can 
be  veritied.  This  commuTiicatiun  will  bo  stipplemented  with  others  placing  the 
matter  before  you  in  detail.  ^ 

Kespec tfully  submitted. 

J.  Stkwart  Tod,  Chairman. 

Timothy  E.  Coixins. 

Ernest  Crutcher, 

Cha8.  M.  Webstbr. 

CUAS.  Wegner. 
The  Secretary  of  War. 


project  for  improvemext  of  missouri  river,  montana,  between 
great  falls  and  canon  next  below  stubbs  ferky. 

Engineer  Office,  United  States  Army, 

Sioux  City,  loica,  January  23^  1892. 

General:  TTaxin^  reported  tluit  the  Missouri  Eiver  between  Great 
Falls  and  canon  next  below  Stiibbs  Ferry,  Montana,  was  worthy  of 
improvement  for  li^lit-draft  navigation,  I  have  now  the  honor  to  sub- 
mit a  plan  for  improvement  of  the  water  named  and  an  estimate  of  its 
cost. 

The  information  on  which  the  plan  is  based  is  derived  principally 
from  the  maps  of  the  encfineer  survey  of  the  river  in  1880;  (Japt. 
]Magn ire's  re])ort  in  connection  therewith,  published  on  page  1339  of 
the  ( 'hief  of  Engineers'  Eeport,  1883,  to  which  reference  is  invited ;  the 
survey  made  in  1800  under  the  Missouri  Kiver  Commission,  and  subse- 
quent inspections  of  the  river. 

On  part  of  the  river,  known  as  the  Long  Pool,  whose  character  is  in- 
dicated by  that  name  and  which  extends  for  51  miles  upstream  from 
Great  Falls,  the  channel  naturally  is  fairly  good  and  of  depths  suffi- 
cient at  low  stages  for  boats  drawhig  3  feet. 

It  is  desirable  to  extend  this  3foot  channel  4  miles  farther,  or  to  the 
small  towns  on  opi)osite  sides  of  the  river  called,  one,  Cascade,  and 
the  other,  St.  Clair.  These  towns  are  about  at  the  foot  of  the  caiion 
part  of  the  river;  wagon  roads  from  the  back  country  interseet  the 
river  here;  Cascade  has  stage  connections  with  a  number  of  points, 
and  St.  Clair  is  the  outlet  for  tlie  Chestnut  Valley,  the  largest  agricul- 
tural district  between  Stubbs  Ferry  and  Great  Falls.  On  the  4  miles 
of  river  named  the  sl()i)es  are  sharper  and  the  depths  some  less  than 
below;  there  are  13  islands  on  this  small  x)art,  while  on  the  much  longer 
distance  to  Great  l^^ills  there  are  only  32.  Two  thousand  feet  of  dams 
are  projected  here  ior  concentrating  tlie  flow  or  lengthening  the  slope, 
^t  $7.50  per  foot,  and  3,500  feet  of  bank  protection  at  $5  per  foot. 
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Above  Cascade  and  St.  Clair  to  the  cation  next  below  Stubbs  Ferry, 
a  length  of  60  miles,  the  river  is  characterized  by  canons,  where  tlie 
channel  is  generally  good,  although  the  water  is  strong;  by  frequent 
rapids  where  the  slopes  are  steep  and  obstructive  rocks  exist;  and  by 
gravel  shoals  where  the  mountains  are  retired,  the  river  widens  out, 
and  its  water  is  dispersed  through  two  or  more  chutes.  To  provide  a 
channel  on  this  reach  of  2.5  feet  deep  at  low  water,-  which  appears  to 
be  the  practicable  limit,  especially  toward  the  upper  part,  where  ledge 
rock  at  places  extends  across  the  river,  would  require,  it  is  estimated, 
10,000  feet  of  dams  and  the  removal  of  670  yards  of  bowlders  or  pro- 
jecting rock  at  $12  per  yard.  Other  bowlders  and  rock  can  advanta- 
geously be  marked  by  buoys;  ten  8-foot  spar  buoys  with  iron  fastenings 
are  estimated  therefor  at  $9.75  per  buoy  in  place.  On  the  Long  Pool 
and  for  a  few  miles  above  there  are  about  20  snags  in  the  way,  whoso 
removal  will  probably  cost  $10  each.  The  snagging,  buoyage,  and 
dams  will  require  more  or  less  maintenance  after  the  first  year. 

SUMMARY  OF  ESTIMATE. 

12,000  feet  of  dams,  at  $7.50 $90,000.00 

3,500  feet  of  bank  protection,  at  $5 17, 500. 00 

670  yards  of  rock  removal,  at  $12 8,040.00 

10  buoys  in  place,  at  $9.75 97. 50 

20  snags  removed,  at  $10 200.00 

Total.! : 115,837.50 

Annual  maintenance  of  dams,  bank  protection,  buoys,  and  snag  removal. .       4, 500. 00 

Some  conditions  obtain  at  the  Missouri  Eiver  above  Great  Falls 
favorable  for  the  improvement  and  its  permanence.  Stone  and  brush 
are  abundant  near  by;  the  banks  are  generally  stable;  the  water  is 
clear;  floods  and  ice-runs  are  not  severe,  and  the  i)eriod  of  closing  of 
river  by  ice  is  shorter  than  on  the  Missouri  in  the  Dakotas.  The  dis- 
charge of  the  upper  river  is  quite  equable.  Even  with  the  present  dam 
at  the  extreme  head  of  the  falls  the  flood  height  there  is  about  12  feet, 
diminishing  upstream  until  at  Three  P'orks,  or  Gallatin,  it  is  only  7  feet. 
The  Long  Pool  is  a  noticeable  stretch  of  good  river,  especially  consider- 
ing its  proximity  to  the  mountains. 

The  worst  rapid  all  the  way  to  Gallatin,  78  miles  above  Stubbs  Ferry, 
appears  to  be  Lone  Pine,  as  named  by  Lewis  and  Clarke,  or  Half  Breed, 
as  now  called.  This  rapid  is  10  miles  above  Cascade  and  St.  Clair.  Fifty 
miles  farther  is  Hilgers  Landing,  where  an  18-mile  wagon  road  from 
Helena  comes  in.  This  place  is  the  headquarters  of  the  small  excursion 
steamer  Eose^  which  during  the  summer  and  fall  makes  trips  downstream 
through  the  Gate  of  the  Mountains  and  White  Eock  Canon,  and  occa- 
sionally upstream  through  the  Helena  Caiion,  except  at  lowest  stages, 
when  the  obstructions  are  too  great  for  her  navigation.  Ten  miles 
above  Hilgers  is  the  foot  of  the  canon  next  below  Stubbs  Ferry,  mak- 
ing the  part  of  the  river  under  consideration  for  improvement  125  miles 
long.  Stubbs  Ferry  is  6  miles  farther.  There  is  a  good  wagon  road  12 
miles  long  from  here  to  Helena,  which  could  readily  be  extended  down- 
stream a  mile  or  two  below  a  biid  shoal  near  the  Ferry,  and  from  which 
point  down  the  river  is  as  good  as  from  there  to  Hilgers.  The  scenery 
through  the  canons  and  along  the  whole  river  is  grand,  and  excelled 
only  in  river  scenery  of  our  whole  country,  it  is  believed,  by  that  on 
the  unnavigable  part  of  the  Colorado  Kiver.  It  would  seem  with  little 
deeper  water,  the  removal  of  the  bad  rocks,  and  amelioration  ^t  the 
worst  rapids,  that  the  river  from  near  Helena  to  a  station  on  the  rail- 
road between  Helena  and  Great  Falls  would  afford  a  grand  and  most 


^, 
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convenient  tourist  route.  The  rail  line  south  from  the  &ns  crosses  the 
Long  Pool  district  and  then  follows  the  river  from  Cascade  to  Craig,  23 
miles,  near  which  it  wholly  leaves  the  river. 

Commercial  statistics  are  given  with  the  rejwrt  of  the  preliminary 
examination,  March  19,  1891.  Except  in  logging  from  near  Stabbs 
Fcny  to  Great  Falls,  the  present  actual  traffic  on  the  river  is  small 
The  boating  traffic  of  any  extent  is  prospective;  its  considerable  in- 
crease can  not  precede  the  navigation  improvement.  The  river  is  there, 
in  bad  condition  above  the  Long  Pool;  there  is  no  probability  of  a 
niilroad  along  the  river  above  Craig  for  many  years;  productions  of 
the  country  immediately  tributary  to  the  river  apx^ear  promising,  and  a 
waiting  market  exists  at  the  railroad  and  manufacturing  point  in  Great 
Falls  at  the  foot  of  the  river  reach. 

Eespectfully  submitted. 

Chas.  F.  Powell, 
CaptaiUy  Corps  of  JSngineers, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 

(Through  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer, 
Northwest  Division.) 

[First  iDdorsement.] 

U.  S.  Engineer  Office, 
Detroit,  Mich.j  January  27, 1892. 

Respectfully  for\rardcd  to  the  office  of  the  Chief  of  Engineers,  ap 
proved. 

O.  M.  Poe, 
Colonel,  Corps  of  Engineers j  etc.. 
Division  Engineer^  Northwest  Division. 


APPENDIX  B  B. 


IMPROVEMENT  OF  TENNESSEE  RIVER  ABOVE  CHATTANOOGA,  TENNESSEE, 
AND  BELOW  BEE  TREE  SHOALS,  ALABAMA,  OF  CUMBERLAND  RIVER, 
TENNESSEE  AND  KENTUCKY,  AND  OF  THEIR  TRIBUTARIES  IN  EASTERN 
TENNESSEE  AND  KENTUCKY. 


REPORT  OF  LIEUTENANT-COLONEL  HENHT  M,  ROBERT,  CORPS  OF  ENGI- 
NEERS, OFFICER  IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO, 
1892,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  IVORKS, 

IMPROVEMENTS. 


1.  Tennessee  River  above  Chattanooga, 

Tennessee,    and  below  Bee    Tree 
Shoals,  Alabama. 

2.  Hiawassee  River,  Tennessee. 

3.  French  Broad  River,  Tennessee. 

4.  Clinch  River,  Tennessee. 


5.  Cumberland    River,    Tennessee    and 

Kentucky. 

6.  Caney  Fork  River,  Tennessee. 

7.  South    Fork    of   Cumberland    River, 

Kentucky. 


Engineer  Office,  IT.  S.  Army, 

JNa8hville^  Tenn.,  July  P,  1893. 

General:  I  have  the  honor  to  transmit  herewith  the  annual  reports 
upon  the  river  improvements  in  my  charge  for  the  fiscal  year  ending 
June  30,  1892. 

Very  respectfully,  your  obedient  servant, 

Henry  M.  Egbert,    * 

Lieut  Col.  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A. 


BB  I. 


IMPROVEMENT  OF  TENNESSEE  RIVEE. 
(Length,  673  miles.) 

The  exact  point  at  which  the  Tennessee  Eiver  has  its  beginning  is 
still  a  matter  of  some  uncertainty.  'The  Eiviere  des  Oheraquis,  or 
Cherake,  of  the  early  French  explorers,  and  tho  Cherokee  Eiver  as  re- 
ferred to  in  cessions  to  the  English  by  the  Indians  in  1767,  has  been 
considered  as  being  formed  by  the  junction  of  what  are  now  called  the 
Little  Teiinessee  and  Holston  rivers,  near  the  town  of  Lenoirs,  Tenn. 
Tannassee,  the  chief  town  of  the  Cherokee  Indians,  was  situated  near 
this  point,  and  the  fact  that  the  river  derives  its  present  name  from 
that  town,  seems  to  add  additional  weight  to  the  arguments  of  the 
geographers  who  have  placed  the  headwaters  of  the  river  at  this  junc- 

1911 


1912       KKI'OKT   OF   THE    CIIIEF   OF    ENGDJEERS,  U.  8.  ARMY. 

tioii.  Ill  some  of  the.  older  geographies  the  head  of  this  river  has  beei 
pljiied  at  tlie  mouth  of  the  Clinch,  and  the  Holston  extended  to  that 
point. 

The  legislature  of  Tennessee  in  1889,  passed  an  act  extending  the 
iianie  of  the  Tennessee  Kiver  to  the  junction  of  the  north  and  south 
forks  of  the  Holston,  at  Kingsport,  in  Sullivan  County,  Tenn. 

Congressional  legislation,  however,  in  several  laws  appropriatiDg 
money  for  the  improvement  of  the  Upper  Tennessee  between  Kiiox\ille 
and  Chattanooga,  has  given  authority  for  extending  the  name  at  least 
to  the  former  city,  but  as  the  Junction  of  the  Holston  and  French  Broad 
riv4Ts  is  but  4 A  miles  above  Knoxville,  this  point  is  now  generally 
taken  as  the  origin  of  the  Tennessee  Kiver,  and  in  the  river  and  harbor 
act  of  1890  this  point  appears  to  have  been  definitely  fixed  by  the 
s])eoili<'  language  of  the  act  providing  for  a  survey  of  the  Tennessee 
River  fiom  Chattanooga  to  the  junction  of  Holston  and  French  Broad 
rivers. 

As  one  of  the  largest  of  the  forty-three  or  more  tributaries  of  the 
Mississippi  River,  the  Tennessee  has  always  held  an  important  i>lacein 
tlie  projects  for  the  improvement  of  the  na\i gable  w^aterways  of  the 
ccmntry.  .Tlie  Muscle  Shoals  Canal  having  been  opened  to  navigation, 
the  Tennessee  River  is  now  navigible  from  its  source  to  its  mouth,  a 
distance  of  073  miles,  during  several  months  of  each  year,  and  as  work 
is  continued  upon  certain  other  less  formidable  obstructions  the  seasou 
of  navigation  will  be  correspondingly  lengthened.  The  radical 
improvement  of  this  river  so  as  to  make  navigation  continuous  through- 
out its  entire  length  for  boats  of  moderate  draft  is  by  no  meains  an 
impossibility. 

1.   ABOVE  CHATTANOOGA  (188  miles). 

This  section  of  the  river  is  navigable  during  medium  and  high  stages, 
which  usually  i>revail  through  the  winter  and  spring  months,  and 
occasionally  at  other  seasons  during  the  occurrence  of  so-called  rain 
tides. 

The  navigation  consists  of  steamboats  carrying  fi*eight  and  passen- 
gers, tiatboats  bringing  products  from  the  upper  tributaries,  and  rafts 
of  logs  and  lumber,  also  brought  from  the  tributaries,  the  latter  con- 
stituting the  major  i)art  of  the  commerce  of  the  Upper  Tennessee  River. 

In  is.5(),  Col.  8.  H.  Long,  United  States  Topogra])hical  Engineers,  made 
a  careful  examination  of  the  Holston  and  Tennessee  rivers  between 
Kingsi)ort,  Tenn.,  and  the  Alabama  State  line.  His  report,  pubhshed 
as  Exe(;utive  Document  No.  107,  House  of  Representatives,  Forty-third 
Congress,  second  session,  gives  a  detailed  description  of  every  obstruc- 
tion to  navigation  at  that  time,  and  plans  and  estimates  lor  thwr 
improvement.  In  1871  an  examinati(m  was  made  between  Knoxville 
and  Chattanooga  by  Capt.  L.  Cooper  Overman,  Corps  of  Engineers, 
under  the  direction  of  Maj.  Walter  McFarland,  Corps  of  Engineers. 
(See  Reports  of  Chief  of  Engineers,  1871,  pages  502  to  507,  and  1872, 
])nge8  488  to  494.)  The  obstructions  to  navigation,  as  described  in  these 
rei)orts,  were  "  low-wati^r  obstructions,"  consisting  of  bars,  either  rock 
or  gravel,  extending  across  the  river,  with  lengths  varying  from  60  feet 
to  2  miles,  the  depth  of  water  over  these  bars  varying  from  10  to  30 
inches  at  extreme  low  water,  and  the  current  varying  from  2J  to  6  miles 
l)er  hour. 

The  bed  and  banks  of  the  river  are  of  such  character  as  to  make 
any  improvements  j)ractically  permanent,  with  the  exception  of  the  le- 
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moval  from  time  to  time  of  such  drift  or  snags  as  may  be  brought  down 
by  the  annual  floods.  •  , 

In  1832  the  State  of  Tennessee  undertook  the  improvement  of  cer- 
tain points  above  Chattanooga  by  removal  of  rock  and  construction  of 
wing  dams. 

In  1850  Congress  appropriated  $50,000  for  the  improvement  of  this  • 
portion  of  the  river,  and  the  money  appropriated  was  expended  under 
the  direction  of  Col.  J.  McClellan,  topographical  engineers,  U.  S.  Army. 
Some  of  the  dams  built  under  this  appropriation  are  still  in  existence, 
though  generally  covered  up  by  the  more  extensive  work  of  recent 
improvements. 

The  present  project  of  improvement  is  based  upon  the  examihation 
of  1871,  and  provides  for  the  removing  of  snags  and  drift,  and  for 
deepening  the  channel  at  the  worst  obstructions  by  blasting  and 
dredging  or  by  scouring  the  bars  by  the  aid  of  wing  dams  to  an  extent 
that  will  secure  a  channel  three  feet  in  depth  at  average  low  water,  and 
at  an  estimated  cost  of  $340,000.  The  estimate  of  1871  was  increased 
in  1874, 1877, 1884,  and  1891  for  the  reasons  stated  in  the  reports  of 
those  years.  Fifteen  appropriations  have  been  made  by  Congress  for 
this  work,  aggregating  the  sum  of  $271,000,  viz : 


Act  of— 

July  11, 1870 $35,000 

June  10,1872 25,000 

March  3, 1873 25,000 

June  23, 1874 25,000 

March  3, 1875 40,000 

August  14, 1876 15,000 

June  18, 1878 15,000 

March  3, 1879 11,500 

June  14, 1880 10,000 


Act  of — 

March  3,1881 $7,000 

August  2, 1882 7,000 

July5,l884 3,000 

August  5, 1886 7,600 

August  11, 1888 15,000 

September  19, 1890 30,000 

Total  appropriated 271,000 


The  amount  expended,  including  outstanding  indebtedness  to  June 
30,  1891,  was  $253,891,33. 

This  expenditure  has  resulted  in  giving  a  lengthened  season  of  navi- 
gation and  an  improved  channel  at  twenty-nine  of  the  forty-three  ob- 
structions enumerated  by  Col.  Long  in  his  report  of  an  examination 
made  in  1830. 

Operations  have  consisted  generally  of  excavating  rock  and  gravel 
from  the  channel  and  building  ^toiie  dams  where  necessary  to  give  in- 
creased depth  over  reefs  and  shoals.  It  is  reported  that  the  work  done 
at  White  Creek  Shoals  was  rendered  specially  advantageous  by  the 
extension  to  a  length  of  1,585  feet  of  the  longitudinal  dam  built  several 
years  ago,  and  the  construction  of  a  second  spur  dam,  215  feet  long  (a 
spur  dam  130  feet  long  was  built  in  1890),  thus  causing  the  removal  of 
the  sand  bar  to  deep  water,  "and  it  is  believed  that  it  is  not  likely  to 
reform  for  many  years  in  the  navigable  channel." 

The  act  of  September  19, 1890,  provides  for — 

Making  a  careful  and  comprehensive  survey  of  said  (Tennessee)  river  from  Chat- 
tanooga to  the  junction  of  the  Holston  and  French  Broad  Rivers,  with  a  view  of 
ascertaining  to  what  extent  the  navigation  of  the  river  is  capable  of  improvement 
and  the  cost  of  the  same  and  the  preparation  of  suitable  plans  therefor. 

This  survey,  in  local  charge  of  First  Lieut.  John  Biddle,  Corps  of  En- 
gineers, was  begun  in  May,  1891,  and  was  carried  to  the  vicinity  of 
Concord,  Tenn.,  about  25  miles,  by  June  30, 1891. 

In  July  of  the  present  fiscal  year  the  work  of  examining  the  channel 
and  reefs  at  Soddy  Shoals  was  continued  and  preparations  made  for 
drilling  and  blasting  the  rocky  ledges  forming  the  dangerous  reefs  of 
the  obstruction,  which  trend  obliquely  across  the  channel,  having  in 
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riew  the  obtaining  of  a  cliiinnel  about  80  feet  wide  at  the  foot  of  Soddy 
Island.  Tlie  lower  dam  was  calkod  and  repaired  and  for  a  distance 
of  1,600  linear  feet  was  raised.  The  upper  dam  at  the  tow-head,  and 
the  spur  dam  on  the  reef  were  also  repiured.  For  this  work  76  cubic 
yards  of  stone  were  quarried  and  569  cubic  yards  placed  in  dams. 
Also  3  cubic  yards  of  rock  and  32  snags  were  removed  from  the  channel. 

In  July  the  United  States  steamer  McPherson  was  furnished  with  a 
steam  capstan  and  the  hull  reealked  and  painted. 

Hif^h  watiT  greatly  interrupted  the  work  during  the  entire  season, 
and  in  November  it  became  necessary  to  suspend  active  operations. 

The  instrumental  survey  of  the  Upper  Tennessee  River,  in  charge  of 
First  Lieut.  John  Biddle,  Corps  of  Engineers,  was  extended  to  Chatta- 
noo^^a,  Tenn.,  a  total  distance  of  188.1  miles  from  the  initial  point.  The 
work  of  survey  has  been  connected  with  the  lowest  water  of  the  season 
of  ISIU,  an  unusually  low  stage.  The  field  work  of  the  survey  was  com- 
pleted on  October  31, 1891.  The  office  work  in  the  preparation  of  maps 
of  the  survey  is  well  advanced  whereon  to  base  estimates,  plans,  and  a 
project  for  improvement.  Report  will  be  rendered  as  soon  as  the  work 
above  mentioned  is  completed. 

At  the  close  of  November,  as  a  measure  of  economy  and  safety,  tie 
fleet,  with  other  engineer  property,  pertaining  to  the  Upper  Tennessee, 
Hiawassee,  and  French  Broad  rivers  was  collected  and  towed  by  the 
United  Stat(\s  steamer  MePherson  to  Chattanooga,  and  safely  anchored 
above  the  Hamilton  County  Bridge,  and  placed  in  charge  of  watchmen. 
The  moorings  selected  have  proved  to  be  good  and  secure  against  dnit 
or  wind. 

There  being  no  probability  that  the  steamer  McPherson  would  be  re- 
quired for  active  operations  for  several  months,  she  was  temx)orarily 
transferred  on  January  2(>,  1892,  with  such  appliances  and  outfit  as  was 
deemed  ne(;essary  for  her  effective  service,  to  Captain  (then  First  Lieu- 
tenant) Geo.  W.  Goethals,  Cori)s  of  Engineers,  for  use  at  "the  Suck,'' 
Tennessee  Biver  below  Chattanooga,  subject  to  return  when  required. 
The  McPlierfton  was  in  charge  of  Captain  Goethals  at  the  close  of  the 
present  fiscal  year. 

The  anumnt  expended,  including  outstanding  indebtedness,  during 
the  fiscal  year  ending  Juno  30,  1892,  was  $17,821.80,  as  follows: 

Gt^nonil  irnproveineut $7,077.03 

Snrvov  from  Chattanooga  to  iunction  of  the  llolston  and  French  Broad 
rivers ." 10,744.77 

The  estmiatos  for  improving  Tennessee  River  al)ove  Chattanooga  amount 
to 340,000.00 

Anionnt  appro])riat<;d '.  271,000.00 

Amount  e\p«Mi<led,  inchiding  outstanding  indebtedness 269,303.10 

Money  statement. 

July  1.  181U,  halance  unexpended $19,518.70 

J  une  30,  1892,  amount  expended  during  liscal  year ^ .  -v ». . . .     17, 675. 77   ^ 

July  1,  1892,  balance  unexpended 1,^2.93 

July  1,  1W2,  outstanding  liabilities 146.03 

July  1,  1892,  balance  available 1. 696. 90 

Amount  appropriated  by  act  approved  July  13,  1892 25, 000.00 

Amount  available  for  fiscal  year  ending  Juno  30,  18f K3 26, 696. 90 

{Amount  (estimated)  required  for  completion  of  existing  project 44,000.00 
Amountthatean  be  prolitablyexpeuded  in  fiscal  year  ending  J  une  30, 1894    44,000.00 
Submitt-ed  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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2.  BELOW  BEE  TREE  SHOALS  (225  MILES). 

Information  pertaining  to  the  section  of  the  river  below  Bee  Tree 
Shoals  (Riverton,  Ala.)  is  very  limited.  In  18G4-'65  a  reconnaissance 
of  the  Tennessee  River  from  Paducah  to  Florence  (225  miles)  was  made 
by  a  party  of  the  United  States  Coast  Survey,  the  data  thus  obtained 
to  be  for  the  use  of  the  Mississippi  squadron  under  tte  command  of 
Acting  Bear  Admiral  S.  P.  Lee,  TJ.  S.  Kavy.  The  "  notes  "  pertaining 
to  the  map  of  the  survey  states  that — 

The  stages  of  water  in  the  Tennessee  may  be  divided  into  low,  ordinary,  and  high 
water.  A  low  stage  of  water  prevails  nndor  usual  circumstances  for  three  months 
of  the  year;  a  medium  or  ordinary  stage  lasts,  generally,  five  months,  and  a  high 
stage  four  months. 

Ine  average  depth  of  the  river  at  a  low  stage  is,  on  all  the  bars,  3|  feet,  excepting 
Duck  River  Shoal  and  Big  Bend  Shoals,  on  which  6  inches  less  is  found  at  such  a 
stage.  This  applies,  however,  only  to  the  river  below  Chickasaw.  The  average 
depth  at  a  medium  stage  may  be  considered  9  feet  on  the  bars.  At  this  stage  only 
the  Green  Bottom  Bar  is  bare. 

Green  Bottom  Bar,  Duck  Eiver  Shoals,  and  Big  Bend  Shoals,  above 
referred  to,  are  distant  88  miles,  108  miles,  and  199  miles,  respectively, 
from  mouth  of  river.  Chickasaw  Settlement,  225  miles,  is  now  known 
as  Eiverton,  Ala.  This  section  of  the  river  has  been  heretofore  covered 
by  the  surveys,  estimates,  and  appropriations  for  the  Tennessee  River 
below  Chattanooga,  and  no  allotments  have  been  specially  made  for  the 
river  below  Bee  Tree  Shoals  from  the  allotments  of  1868  and  1869  and 
the  appropriations  from  1870  to  1890,  inclusive,  aggregating  the  sum  of 
$3,683,000. 

A  survey  was  completed  in  December,  1867,  from  Chattanooga  to 
mouth  of  the  river,  and  an  estimate  of  $40,000  submitted  for  removal  of 
obstructions  and  construction  of  wing  dams  below  Florence,  255  miles. 
(Report  of  Chief  of  Engineers,  1870,  page  389.) 

Maj.  Walter  McFarland,  Corps  or  Engineers,  speaking  of  the  Lower 
Tennessee,  in  his  report  on  lines  of  water  communication  between  the 
Mississippi  River  and  the  Atlantic  (Report  of  Chief  of  Engineers,  1872, 
page  613),  states  that — 

Descending  the  river  we  find  that  improvements  of  some  kind  or  other — removing 
rock  or  gravel  or  construoting  wing  dams  in  order  to  straighten  or  widen  the  chan- 
nels or  to  give  them  sufficient  depth — ^will  be  required  at  the  following  points,  viz, 
Bear  Creek  Shoals,  Indian  Creek,  Big  Bend  Shoals,  Diamond  Island,  Wolf  Island, 
Chalk  Bluff,  Beech  Creek  Shoals^  Buffalo  Shoals,  Armstrongs  To whead.  Bridge  at 
Johnsonville,  Duck  River  Shoals  and  Suck,  Turkey  Island  Shoals,  White  Oak  Island, 
Harrican  Island,  Leatherwood  Shoals,  Sandy  Island,  Panther  Creek  Island,  McCul- 
loughs  Bar,  Blood  River  Island^  Pentecost  To  whead,  Widow  Reynolds  Bar,  Grubbs 
Towhead,  Little  Chain,  and  Grand  Chain. 

In  1878  and  1879  some  work  was  done  at  Duck  Eiver  Shoals,  117 
miles  helow  Bee  Tree  Shoals.  This  shoal  is  a  gravel  bar  and  is  subject 
to  considerable  change  from  the  action  of  the  current.  In  1881,  and 
again  in  1890,  a  small  force  with  a  snag  boat  was  employed  a  short  time 
in  each  year  removing  from  the  channel  a  large  number  of  snags  and 
overhanging  trees.  In  1882  the  following  localities  below  Rock  port, 
about  4  miles  below  mouth  of  Duck  River,  were  reported  as  requiring 
improvement:  Duck  River  Suck,  Johnsonville,  Reynoldsburg  Island, 
Turkey  Island,  Sandy  Island,  Little  Chain,  and  Big  Chain.  It  is  stated 
in  the  Annual  Report  of  the  Chief  of  Engineers,  1891,  page  2257, 
that — 

Daring  the  last  fifteen  years  the  improvement  of  the  river  below  Bee  Tree  Shoals, 
and  in  fact  below  Florence;  has  not  received  the  attention  its  commerce  and  naviga- 
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tion  appears  to  bo  justly  entitled  to,  owing  to  the  almost  imperative  necessity  of 
coDCfiitratiugall  etVorts  ami  oxpiMKlin^.all  moneys  ax>propriated  for  the  river  ''below         j 
Chattanooga''  upon  the  rernovsil  of  the  main  obstruction  to  navigation,  until  re-        ' 
ceil tly  the  impassable  barrier  of  1  ho  Muscle  shoals.     However,  daring  that  fifteen 
years  a  small  amount  of  work  was  done,  as  above  stated,  below  Riverton,  foot  of  Bee 
Tree  iSlioals,  Alabama:  i 

In  1H7H  and  1879,  in  the  channel  at  Duck  River  Shoals,  amounting  to $7,  304. 96 

In  18H1  and  1SS2,  sna^r^nng,  etc : 3,373.04 

In  IKH),  snaj^ging.  etc 1,365.33 

Total  below  Bee  Tree  Sboals  from  1875  to  1«91 12,  043. 32 

For  the  reasons  stated  and  from  imformation  received  from  various  sources  it  is  be- 
lieved that  the  condition  of  the  Lower  Tennessee  demands  an  accurate  survey.     The 
Muscle  Shoals  Canal,  o])ened  to  navigation  November  10,  1890,  and  the  "work  now  in 
progress  at  Coli>ert  Shoals  and  Bee  Tree  Shoals,  make  it  very  important   tbat  the 
i^t»wer  Tennessee  River,  from  the  foot  of  Bee  Tree  Shoals  to  the  month  of  tbe  river, 
be  put  in  sneh  condition  as  to  permit  the  safe  passage  at  all  seasons  of  any  boats  capa- 
ble of  navigating  the  Muscle  Shoals  Canal  and  the  proposed  Bee  Tree  and  Colbert 
Shoals  Canal,  now  in  course  of  construction.     In  order  to  accomplish  this  it  will  be 
nece.Hsary  to  have  an  instrumental  survey  made  of  this  section  as  soon  as  possible, 
to  obtain  detailed  maps  of  the  obstructions,  with  a  complete  profile  of  the  river,  so 
that  estimates  can  be  made  and  project  for  the  radical  improvement  of  the  river  be- 
low Hiverton,  Ala.,  be  submitted,  based  upon  the  necessary  and  definite  data  that 
can  only  be  thus  obtained. 

If  the  Tennessee  below  Bee  Tree  Shoals  is  to  be  radically  improved, 
it  is  very  necessary,  as  above  suggested,  that  an  instrumental  survey  be 
made  as  soon  as  practicable,  for  the  reason  that  the  surveys,  so  called, 
heret4)fore  have  been  simply  rapid  reconnaissances  or  examinations,  and 
do  not  furnish  the  data  necessary  whereon  to  base  an  economic,  advan- 
tageous, and  energetic  prosecution  of  any  work  of  improvement  that 
may  be  projected. 

The  river  and  harbor  act  of  September  19, 1890,  appropriated  for — 

Improvinnj  Tennessee  River  below  Cliattanoo«^a,  Tenn.,  including  Colbert  Shoals 
and  Hee  Tree  JShoals:  Continuing  improvement,  $175,0(X).  out  of  which  $25,000  may 
be  used  at  Livingston  Point,  at  tlie  mouth  of  said  river,  in  accordance  with  the  rec- 
ounuendation  of  the  engineer  in  charge  of  that  portiim  of  the  river. 

The  recommendation  referred  t^>  in  the  act  above  cited  is  contained 
in  House  Ex.  Doc.  No.  172,  Fifty-first  Congress,  first  session,  contain- 
ing the  report  of  Lieut.  Col.  William  PI  Merrill,  Corps  of  Engineers,  con- 
cerning improvement  of  Livingston  Point,  Ky.,  which  is  described  in 
the  last  Annual  Kei)ort  of  the  Chief  of  Engineers,  page  2256,  as  fol- 
lows : — 

LivinffHUm  Point. — This  is  a  narrow  strip  or  tongue  of  land  lying  between  the 
wjiters  of  the  Ohio  and  Tennesst^e  rivers,  just  above  the  mouth  of  the  latter  stream. 
This  point  an<l  the  two  small  islands  below  it  form  the  harbor  of  Paducah,  and  by 
tln'ir  ]>osition  prevent  the  ice-bcMring  ennent  of  the  Ohio  from  entering  the  harbor, 
which  is  8n])plied  with  the  warmer  waters  of  the  Tennessee,  flowing  from  a  southeru 
latitude  and  rarely  it"  ever  troubled  by  ice. 

The  currents  of  the  two  streams  are  parallel  for  about  a  mile  on  either  side  of 
Livingston  Point,  and  the  Ohio  Hiver  is  rapidly  encroaching  upon  this  narrow  bar- 
rier. The  Tennessee  Kiver  <loos  but  littk'.  <lamage.  Near  the  extreme  end  of  the 
point  the  Ohio  has  washed  tlirongli  at  high  water. 

A  survey  of  Livingston  Point  was  made  in  December,  1890,  and 
based  upon  the  data  tluis  obtained  a  project  for  its  preservation,  with 
an  estimate  of  J!fl80,000,  was  submitted  January  12,  1891,  to  the  Chief 
of  Engineers,  which  was  approved  by  the  Secretary  of  War  on  the  l()th 
of  January. 

The  plan  of  improvement  ado])ted  for  preserving  this  point  from  destruction  con- 
sists in  covering  the  wearing  slo])es  with  a  revetment  of  stone  and  brush  carried 
well  down  the  bank  below  the  water  surface,  snpplemeuted  by  a  pile  and  stone  dike 
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along  the  crest  of  the  weakest  portion  of  the  line,  where  the  current  of  the  Ohio  has 
already  cut  through  at  high  stages  of  the  river,  the  ohject  of  hoth  works  being  to 
hold  in  its  present  position  the  land  now  existing  and  to  cause,  if  possible,  a  further 
deposit  of  sediment  on  the  Tennessee  side  of  the  dike,  which  from  the  present  indi- 
cations is  likely  to  occur. 

The  revetment  of  stone  and  brush  is  specially 'neede<l  on  the  Ohio  side  and  will  be 
but  spariugly  required  on  the  Tennessee  side.  It  will  be  carried  well  below  low 
water,  where  it  will  consist  of  brush  weighted  down  with  stone  in  alternate  layers. 
From  low  water  to  foot  of  dike  broken  stone  will  be  carefully  placed. 

A  contract  was  entered  into  March  30, 1891,  with  Mr.  William  Kirk, 
of  Madison,  Ind.,  for  the  construction  of  a  part  6f  the  pile  and  stone 
dike,  including  the  necessary  shore  protection,  the  consideration  of  the 
contract  amounting  to  $14,655. 

Only  a  small  quantity  of  work  was  done  under  this  contract  during 
the  fiscal  year  ending  June  30, 1891,  which  consisted  of  driving  348 
piles,  placing  55  waling  pieces  and  62  iron  rods  in  position,  and  de- 
positing 2,059  cubic  yards  of  stone  and  513  J  cords  of  brush  in  the  dike 
and  as  bank  protection.  The  amount  expended  during  the  fiscal  year 
ending  June  30, 1891,  including  outstanding  indebtedness  but  not  in- 
cluding amount  pledged  by  the  existing  contract,  was  $1,327.21. 

Work  was  continued  during  the  present  fiscal  year  under  the  con- 
tract of  Mr.  William  Kirk,  the  contract  being  completed  and  termi- 
nated on  September  23, 1891;  the  total  amount  paid  under  the  contract 
being  $21,308.15. 

The  following  was  the  work  done  in  July,  August,  and  September, 
and  prices  paid  under  the  contract,  viz : 


Piles  (35  to  10  feet  long)  driven 

WhIitik  pieces feet  B.  M. 

R<»d8  (iron) pounds. 

Stone cubic  yards. 

Brush cords. 


Qnmtity. 


106 

8,692 

6, 742J 

11,372.43 

2,684.88 


Coat. 


f  3  each. 

$25  per  1,000  feet  B.M. 
6  oente  per  pound. 
$1.25  per  cuolc  yard. 
80  cents  per  cord  of  128 
cubic  feet. 


The  dike  has  been  completed  on  the  Ohio  side  across  the  "  washouf 
near  the  extremity  of  the  Point  for  a  distance  of  660  feet.  The  bank 
protection  covers  a  length  of  2,330  feet,  extending  632  feet  above  the 
dike  and  1,038  feet  below  it,  the  average  width  being  47  feet. 

The  plan  adopted  provides  for  a  double  dike,  having  20  feet  space 
between  the  parts  but  tied  together  at  the  top,  each  section  consist 
ing  of  two  rows  of  piling  10  feet  apart. 

During  the  progress  of  the  work  it  was  noted  that  the  Tennessee 
Eiver  was  not  washing  the  bank  on  the  Tennessee  side  to  any  appre- 
ciable extent.  Therefore  the  two  rows  of  piling  were  omitted  on  that 
side,  all  the  work  being  done  on  the  bank  facing  the  Ohio  River  so  as 
to  protect  at  once  the  low  part  of  the  exposed  strip  or  "  Point,"  which 
was  in  great  danger  of  washing  away. 

As  soon  as  practicable  an  examination  will  be  made  of  the  Point  to 
ascertain  to  what  ext-ent  the  work  doue  has  been  beneficial,  or  if  any 
serious  injury  has  resulted  from  recent  floods  by  erosion  above  or  below 
the  riprap  protection  on  the  Ohio  bank,  or  from  any  other  cause. 

When  further  appropriations  are  made  for  this  work,  the  funds  can 
be  profitably  expended  under  the  existing  project,  subject  to  such  ap- 
proved modifications  as  may  be  found  necessary. 

The  amount  expended  during  the  fiscal  year  was  $21,797.34, 
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Ha\ing  reference  to  the  bridges  spanning  the  lower  Tennessee,  of 
which  formal  complaint  has  been  made  and  action  taken  by  the  Secre- 
tary of  War — 

1.  The  removal  of  the  rest  piers  of  the  bridge  of  the  Newport  News 
and  Mississippi  Valley  Company  at  Gilbertsville,  Ky.,  is  not  completed. 
By  direction  of  the  Secretary  of  War  the  rest  piers  are  to  be  wholly 
removed  to  a  depth  of  not  less  than  6  ftu't  below  extreme  low-water 
mark.  These  piers  have  been  removed  nearly  to  the  depth  required 
and  the  said  company  reports  that  it ''  will  remove  remainder  of  pier  as 
soon  as  water  gets  low  enough  so  men  can  work  to  a<lvantage." 

2.  The  bridge  of  the  Nashville,  Chattanooga  and  St.  Louis  Railway 
Company  at  Johnsonville,  Tenn.,  having  been  reported  upon  as  an  un- 
reasonable obstruction  owing  to  the  faulty  construction  of  thd  draw 
and  the  large  deposits  of  stone  i)laced  around  the  piers  to  strengthen 
them,  an  alteration  of  the  obstructing  bridge  was  taken  under  consid- 
eration by  the  War  Department.  The  said  company  however  proposed 
to  erect  a  new  bridge  rather  than  alter  the  existing  bridge,  and  sub- 
mitted plans  for  a  new  bridge  to  replace  the  present  structure,  which 
w  ere  approved  by  the  Secretary  of  War,  and  the  time  of  completion 
stated  to  be  on  or  before  November  15,  1894. 

No  survey  has  been  made  of  the  Tennessee  River  below  Bee  Tree 
Shoals,  nor  project  or  estimate  submitted  for  its  improvement. 

Kntimate  of  cost  of  preserving  Livinp^ston  Point,  Kentucky $180, 000. 00 

Amount  appropriated 25, 000. 00 

Amount  expended : 22,  964. 30 

NoTR. — The  money  statement  is  included  in  that  for  improvement  of. the  Tennessee 
River  below  Chattanooga,  Appendix  C  C  1,  page  1951. 


List  of  steamboats  plying  on  Tennessee  River  ahove  Chattanooga. 

[Character:  stern- wheel.] 


Kainea. 


C.  \f.  Fouohe 

Dixi.* 

I):ivt^»n 

H.rlMTt 

J.  li.  HimhoH 

J.  ('.  XNiUiMT- ... 
J.  W.  HusMcll  ... 
Liirile  Honlen  .  - 

M.  v.  li.-iil 

Oliver  Kin;; 

Pill  H<.oU 

K.  counter 

K<M'kw()o«\ 

K.  T.  (U.l.'.s 

Talla-^see, 

Wv.'th(:itv  .... 
Walter  rw.T.ov.-,. 
C'lint^m  B.  I'iHk  . 

Krv  City 

Maml 

3Iutti«>MeI>aniel 
J.  I'.  Kondriik.. 
Ella  ntirlmm  . .. 

Vnll.tti^ 

Vi'nMia 

Ilarriinan 

Johu  A.  Hart  ... 


Lenjfth. 

Breadth. 

Depth. 

Feet. 

Feet. 

Feet. 

93 

14 

2 

80 

19 

3 

142 

24.7 

3.8 

i:u 

27 

3 

08 

17 

3 

142 

31.6 

4.6 

76 

9 

2.8 

86 

14 

2.5 

65 

24 

3.4 

80 

8 

2 

94 

18 

3 

153 

28 

4 

130 

25.6 

4 

118 

24.6 

4.2 

00 

12 

2 

120 

22.5 

4 

112 

18 

..     3.6 

100 

18 

3.4 

80 

15 

3.2 

79 

16.5 

3.2 

90.6 

18 

2.5 

112 

20 

3.7 

37.5 

7 

3.7 

45 

8.5 

3.1 

43.2 

11 

2 

30 

7.5 

4 

41 

7 

Zl 

Tonnage. 


61.12 

68.33 

195.63 

167.60 

95. 15 

201.05 

24.60 

55.32 

65.29 

29.30 

90.60 

337.30 

150.52 

134.91 

22.16 

138.96 

80.14 

79.89 

.59.45 

23.30 

90.63 

128.71 

11.14 

15.05 

6.13 

5.93 

5. 88 
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List  of  steamboats  plying  on  Tennessee  Biver  below  Bee  Tree  Shoal  (Bivertony  Ala). 


Xamo. 


Allen  J. Duncan. . . 

CJy<i«^ 

C.  Smith 

W.F.NialMit 

City  of  Pftducah... 
City  of  Savnnuali.. 
City  of  Sheffield.. . 

Herbert 

Wyandot 

Albert  S.  Wlllia... 

A.  Cany 

Corinne 

Coriune  No.  2 

Jrou  Sides 

Iron  Aee 

Jennie  Gilchmt. . . 

Annie  Barnes 

Frank  Burnett 

J  euuie  Pearl 

Pearl  of  Paducah. . 

D.O.Brooks 

Gus  Geuin 

MaryN 

Ida 

Helene 

City  of  Florence. . . 
Charley  McDonald. 

Excel.'. 

Jennie  Campbell . . . 

Lonis  Houck -. . 

George  Lysle 

Josle 

Eagle 

Hiawatha 

Iron  Duke 


Length. 


Feet. 
165 

181 
132 
200 
190 
186 
]«0 
134 

91 
152 

75 

46.5 


154 
176 


Breadth. 


Feet. 


32.5 
29 
35 
32 
31 
35 

27.8 
18 
26 
14 
8.4 


Depth. 


30 
38 


53 

10.7 

50.5 

9.2 

5:^ 

10.4 

61.1 

15.5 

75.5 

17 

120 

20 

69 

14 

80.5 

14.8 

194 

33 

160 

32 

150 

30 

122 

21.5 

147 

28 

210 

37 

173 

33 

143 

28 

155 

24 

141 

30 

Feet. 
5 

6.6 
3.5 
5.5 
6 
5 
5 

3.6 
3 
4 
5 
4.6 


6 
6 


3 

2.8 

4.5 

6.7 

3.5 

4 

3 

6.6 

4.5 

5.3 

4.5 

3.5 


4.5 

6.5 

6 

6 

5 

6.5 


Tonnage. 


Net. 

319.46 

382. 96 

226. 39 

576.86 

.365. 58 

336. 55 

329. 74 

167.60 

65.94 

132. 99 

36.77 

13.39 

24.32 

280.80 

385. 91 

74.48 

14 

7.61 

9.13 

18.23 

54.03 

130.09 

36.40 

37.37 

352.31 

358.31 

259.52 

118.92 

226.56 

913.27 

426.74 

237.51 

231.30 

245 

421 


COMMERCL\L  STATISTICS. 


Tennessee  Biver  above  Chattanooga ,  Tenn.,  from  July  1,  1891,  to  June  SO,  1892. 


Articlca. 


Iron  ore 

Logrt 

Sand 

(irain 

(^oal 

Hay 

Lumber 

Building  material 
Flour 


Tons. 


53,786 

25,000 

19,  630 

12,344 

11,600 

2,775 

1,161 

1,065 

437 


Articles. 


Tanbark  . 

Iron 

Cattle 

Cross  ties. 

Peas 

Shucks 

Drain  pipe 
Bricks  . . . . 
Eggs 


Tons. 


352 
350 
222 
199 
170 
154 
122 
54 
36 


Articles. 


ChickenB 

Straw A 

Tiling 

Butter 

Bran 

Hogs 

General  merchandise. . 


Tons. 


17 
10 
8 
8 
2 
1 
6,900 


Number  of  passengers,  764. 


Note.— The  Iocs  reported  reached  Chattanooga  and  were  run  out  of  the  upper  tributaries  of  the  Ten- 
nessee Kiver  in  about  the  following  proportions,  viz.  : 

Tons. 

Powoll  8  Hi  ver 6, 000 

Emory  River 2, 000 

Liltlc  T»'iint>ssco  Iviver 2, 500 

Clinch  Kiver 12, 500 

Hia wassoe  Kiver a,  000 

^  Tlio  Loorais  &.  Hart  Mannfacturing  Company,  of  Chattanooga,  who  kindly  furnish  the  above  informa- 
tion, Rtntoj^  that  the  rc:<8on  why  more  logs  come  to  Chntttinooi;a  from  the  Kiaw:tH»ee  Itiver  than  from 
the  Little  Tennessee  iUver  Is  because  a X'lrge  number  are  stopped  at  Loudon,  Tenn. 
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Ttnueftme  R\v(r  hclow  Chn(ta»oo(jn,  Tc»iie9i»e€,  Alabama,  and  Kentueky.     JieJo9c  Bee  Tn» 
Shoah^  liirtrtoHj  Alalmma.     from  July  IjlSSly  to  June  SO,  1892. 


ArtiiU'H. 


Toiia. 


StnvpB 14. 4:^4 

<;rnin 1-1. '»(>.'> 

LnrnliiT 2ti.  VU 

Lo;:.s h,  irj.". 

Pij;  iri»ti   '  5.  I'Jn 

Flour* 4,  T.Vi 

Iron '  3.  tiH) 

Cotton I  3.  4(»'i 

PeanutB ;  2,021 

Number  of  pasHengers.,  6, 071 


Articlfs. 

Cattle 

Toliju'co 

Cotton  stt»<l  . . . . 

S.ilt 

Su;;ar 

S;ind 

CroHrt  tioM 

IJricka 

liuop  pok'S 


Tous. 


1,752 
1,110 
835 
608 
371 
365 
262 
229 

aoi 


Articles. 


Spokes 

Ifay 

Hogft 

Horses  and  mnleA 

Mo)a»se« 

Blaating  powder 

Vineaur  in  barrels 

Com  noaka 

General  merohandiw . . 


Tods. 


266 

132 
160 

40 
25 
34 
10 
34.718 


BB  2. 

BfPROVEMENT  OF  HIAWASSEE  RIVER,  TENNESSEE. 

This  stream  rises  in  the  Blue  Ridge,  in  western  North  Carolina  and 
northern  Georgia,  and  flowing  in  a  west-northeasterly  direction,  enters 
the  T<*niies8ee  liiver  about  3G  miles  above  Chattanooga  and  148  miles 
below  Knoxville.  After  breaking  through  the  Smoky  Mountain  range 
and  receiving  the  waters  of  the  Ocoee,  near  Columbus,  the  Hiawassee 
becomes  a  stream  of  good  capacity  for  navigation. 

As  early  as  l^M)  the  State  of  Tennessee  made  some  minor  improve- 
ments, but  the  work  was  only  of  temporary  advantage.  The  act  of 
Congress  of  June  23,  1874,  authorized  an  examination  of  this  river. 
The  examination  was  made  in  September,  1874,  under  the  direction  oi 
INIaj.  Walter  McFar land,  Corps  of  Engineers.  (See  Report  of  Chief  of 
Engineers,  1875,  pages  809  to  813.)  The  principal  obstructions  were 
found  to  be  rock  reefs,  gravel  bars,  snags,  and  overhanging  trees,  and 
are  of  the  same  general  cliaracter  as  tliose  on  the  Upper  Tennessee, 
and  the  regimen  of  the  river  is  ecpially  permanent. 

Tlie  project  for  the  improvement  was  based  on  this  examination,  and 
consisted  in  ntirrowing  the  waterway  at  the  shoal  i)lace8  by  wing 
dams,  and  excavating  rock  reefs  and  gravel  bars,  so  as  to  secure  a 
navigabh^  channel  40  feet  wide  and  2  feet  deep  at  ordinary  low  water, 
as  high  up  as  Savannah  Ford,  about  43  miles  from  mouth  of  the  river. 

The  original  estimate  submitted  in  1875  was  increased  from  1878  to 
1885,  inclusive,  to  $30,500,  which  amount  has  been  covered  by  the  ten 
appropriations  made  for  this  improvement,  aggregating  the  sum  of 
$30,500,  viz : 


Act  of— 

July  5, 1884 $2,500 

Alienist  5, 1886 2,500 

Alienist  11,1888 1,000 

September  19, 1890 1, 500 

Total 36,500 


Act  of— 

Aupjiist  14, 1876 $10,000 

Juno  18,  1878 10,  0(K) 

March  3, 1879 3,000 

Juno  14,1880 3,  0(X) 

March  3, 1881 1,500 

AiiKust  2,  1882 1,  500 

Ko  work  was  d(me  nor  exi>en(litures  made  in  fiscal  year  ending  June 
30,  1891.  The  amount  expended  to  June  30, 1891,  including  oulitand- 
ing  indebtedness,  was  $34,951.53. 

The  last  Annual  Report  states  that^ — 

The  work  done  durin*^  tlie  past  eleven  years  has  resulted  in  a  partial  improvement 
of  the  loAvor  river,  securin«x  an  increased  depth  of  channel  and  the  reiQoval  of  aiil- 
face  obstructions  and  overhanging  trees. 
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The  work  was  done  at  different  times  at  the  following  obstructions :  Matthew 
Shoals,  McElrath  Shoals^  Sivils  Shoals,  Magills  Islands,  Blackbird  Shoals,  Graves 
Ferry  and  Shoals,  Canencld  Reef,  Lasters  Creek  Shoals,  Brindley  Shoals,  Denton 
Island  Shoals,  Boyd  Shoals,  Uorseford  Shoals,  and  Gamble  Shoals.  The  Hiawassoe 
is  now  navigable  for  steamboats  from  its  mouth  to  Charlentou,  21  miles,  during  the 
boating  season  on  the  Upper  Tennessee  River.  Above  Charleston  to  Savannah  Ford 
flatboats  are  used  for  transportation. 

Operations  were  not  resumed  until  June  of  the  present  fiscal  year. 
A  working  force  was  organized  at  Chattanooga,  Tenn.,  and  on  June 
18  and  19  the  United  States  steamer  McPherson  towed  the  boats  and 
party  selected  for  the  work  from  Chattanooga  to  Matthew  Shoals.  It 
was  found  that  the  water  had  risen  and  was  too  high  for  work  in  chan- 
nel or  on  the  dams.  A  small  force  was  employed  in  calking  and  re- 
pairing boats,  and  65  overhanging  trees  were  cut  down  or  deadened. 
As  soon  as  the  water  falls  sufficiently  the  force  will  be  increased  and 
set  to  work  removing  part  of  the  main  dam  (No.  4),  extending  from 
the  right  bank  opposite  the  lower  island,  in  order  to  distribute  the  fall. 
A  ringbolt  will  also  be  placed  in  the  end  of  dam  (No.  1)  at  head  of  the 
upper  island  to  assist  boats  in  passing  the  shoals. 

The  amount  expended,  including  outstanding  indebtedness,  during 
the  fiscal  year  ending  June  30,  1892,  was  $425.29.  The  funds  available 
($1,161)  will  be  expended  in  modifying  the  dams  at  Matthews  Shoals, 
and  in  clearing  the  channel  of  su^ace  obstructions.  The  Hiawassee 
River,  in  common  with  other  mountain  streams,  requires  that  the  chan- 
nel be  kept  clear  of  snags,  logs,  etc.,  brought  down  by  the  annual 
floods,  and  it  fs  advisable  that  provision  be  miide  for  such  work,  so  that 
the  advantages  resulting  from  previous  expenditures  be  maintained. 

Estimate  of  cost  of  improving  Hiawassee  Bivor,  Tennessee $36, 500. 00 

Amount  appropriated 36, 500.  GO 

Amonut  expended,  including  outstanding  indebtedness 35, 338. 78 

Money  statement. 

July  1, 1891,  balance  unexpended $1, 586. 51 

June  30, 18£^,  amount  expended  during  fiscal  year 94. 24 

,  July  1, 1892,  balance  unexpended 1,492.27 

July  1, 1892,  outstanding  liabilities 331.05 

July  1, 1892,  balance  available 1,161.22 


COMMERCIAL  STATISTICS. 


Hiawassee  River,  Tennessee,  from  July  1, 1891,  to  June  SO,  180S, 


Articles. 


Tans. 


Coal.. 
Sand . 
Grain 
Logs. 
Cattle 
Flour 
Pease 
Hay.. 


6,040 

5,068 

3,347 

8,000 

711 

357 

310 

251 


Articles. 


Gnano 

Tan  bark... 

Shucks 

Lumber  — 

Brick 

Straw 

Cotton  sceil 
Eggs 


Tons. 


108 
175 
86 
84 
71 
51 
35 
16 


Articles. 


Chickens 

Cotton 

Butter  .  _ 

Cement 

MelonH 

General  merchandiBC 


Tons. 


8 
6 

4 

2 

1 

897 


Number  of  pa>senf;er8,  76. 
EJNG  92 121 
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BB3. 

IMPROVEMENT  OF  FRENCH  BROAD  RIVER,  TENNESSEE. 

Tlie  French  Broad  River — the  Tahkeeostee  or  Racing  Water  of  the 
Cheroke<»s — is  one  of  the  hirgest  tributaries  of  the  TenneSvSee.  This 
stream  has  its  source  in  North  Carolina  on  the  western  slope  of  the 
Bhie  Ridge,  enters  the  State  of  Tennessee  at  Paint  Rock,  and  after  a 
course  of  121  miles,  unites  with  the  Holston  River,  4^  miles  above 
Knoxville,  thus  formuig  the  Tennessee  River. 

An  appropriation  was  made  by  the  State  of  Tennessee  about  fifty- 
four  years  ago  for  the  purpose  of  imi)roving  the  rivers  of  the  section 
then  known  as  the  "East  Tennessee  district,''  and  the  improvement  of 
Seven  Island  Shoals,  of  the  French  Broad  River,  about  30  miles  below 
Danridge,  was  begun,  under  direction  of  commissioners  appointed  by 
that  State.  The  State  of  Tennessee  also  built  some  dams  above  Dand- 
ridge,  but  these,  with  the  exception  of  a  few  repaired  by  the  United 
States  inl881,  have  been  removed  during  the  progress  of  the  work  un- 
der the  present  project. 

An  examination  was  made  of  the  French  Broad  in  Tennessee  nnder 
authority  of  act  of  Congress,  July  11, 1870,  and  the  report  upon  it  is  to 
be  found  in  the  Rei)ort  of  the  Chief  of  Engineers  for  1871,  pages  491  to 
494.  A  reexamination  in  Tennessee  was  ordered  by  Congress  in  act 
of  March  3,  1875,  "from  its  junction  with  the  Holston  at  Knoxville,  to 
Leadvale,  Tenu."  The  estninate  made  in  1871  was  resubmitted  with 
the  report  of  1876. 

Below  Leadvale — mouth  of  the  Xolichucky  River — ^a  distance  of  90 
miles,  the  river  is  impeded  by  the  surface  obstructions  usually  foond  in 
mountain  streams.  Tliisstretch  of  river  is  exceptionally  beautiful,  broad, 
and  adapted  to  navigation,  especially  below  Dandridge,  about  50  miles. 
The  fall  being  only  about  1  foot  per  mile,  the  channel  can  be  easily  im- 
proved. From  the  junction  of  the  Nolichucky  River  to  the  Tennessee 
State  line,  31  miles,  the  French  Broad  is  not  susceptible  of  improvement 
except  by  slackwater  navigation,  the  fall  being  7  feet  per  mile. 

The  present  project  of  improving  the  channel  from  mouth  of  river  to 
Leadvale,  about  IK)  miles,  consists  in  removing  surface  obstructions, 
cutting  down  overhanging  trees,  and  building  wing  dams  where  neces- 
sary, so  as  to  permit  the  passage  of  boats  drawing  2^  feet  during  the 
ordinary  low-water  season.  Under  this  plan  operations  have  been  car- 
ried on  at  the  most  serious  obstructions. 

Tlie  following  ai)propriations  have  been  made  by  Congress  for  improv- 
ing the  French  Broad  River  in  Tennessee,  viz: 

Act  of— 

June  14, 1880 , $10,000 

Mjirch  3,  1K81 3, 5(X> 

An,i,ni.st2,  1882 5,  <XX» 

.Iiiiy  5,  1884 3.500 

Anouflt5,  1886 (5,000 

AiiffiiHtll,1888 I0,(m 

September  10,  181)0 10,000 

Total 48,000 

The  total  amount  expended  to  the  close  of  the  fiscal  year  ending  June 
30,  1S91,  including  outstanding  indebtedness,  was  $41,301.11. 

This  expenditure  has  resulted  in  the  improvement  often  of  the  prin- 
cij)al  obstrmttions  below  Dandridge  by  deepening  and  clearing  thechan- 
nel,  removing  fish  tra])S,  constrncting  and  modifying  wing  dams,  and 
revetting  the  banks  where  necessary. 
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These  t^n  obstructions,  with  their  distances  below  Dandridge  and  the 
work  done  at  each,  is  given  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers, 1891,  pages  2262,  2263. 

The  improvements  made  at  Seven  Islands  Shoals  during  1889  and 
1890  are  therein  reported  as  the  most  important  effected  on  the  French 
Broad  River  in  several  years,  and  have  resulted  in  making  this  ob- 
struction navigable  for  steamers  at  stages  of  the  river  when  upstream 
navigation  was  heretofore  impracticable.  Capt.  Newman,  of  the 
steamer  LueilU  Borden^  writes  that — 

The  work  at  Seven  Islands,  although  not  completed,  has  done  mnch  good.  Before 
any  work  was  done  here  by  the  Unit-ed  States  it  usually  took  a  boat  from  one-half  to 
one  and  a  half  days  to  go  through,  whei*e  now  we  can  go  through  in  forty-five  min- 
utes. 

At  Bryant  Shoal  the  modification  and  enlargement  of  the  old  wing 
dam  and  the  removal  of  bowlders  from  the  channel  has  greatly  im- 
proved  navigation. 

Great  benefit  has  resulted  from  the  improvements  made  at  Jumping 
Moses  Shoal,  near  mouth  of  the  river,  its  dangerous  condition  having 
been  greatly  modified. 

During  the  present  fiscal  year  operations  were  carried  on  only  at 
Bryant  Shoals  in  July  and  August,  and  Hanging  Rock  Shoals  from 
August  to  November  6,  under  the  efficient  local  charge  of  Mr.  R.  R. 
Thacher,  superintendent.  Bryant  Shoals  are  about  16  miles  below  Dand- 
ridge, or  35  miles  from  mouth  of  river.  As  early  as  1840  dams  were 
built  with  a  view  to  lessening  the  obstruction;  the  old  dams  were  built 
up  and  strengthened  in  1881  by  using  the  loose  rock  found  in  the  river. 
Subsequently  a  large  bar  of  river  rock  {ind  gravel  formed  at  the  foot  of 
the  shoals,  dividing  the  channel  into  two  chutes,  one  going  around  the 
bar  to  the  north  and  the  other  to  the  south.  These  chutes  ran  across 
the  main  current,  rendering  the  channel  very  dangerous  and  almost 
impassable  at  the  foot  of  the  shoals.  At  the  mouth  of  Pigeon  River 
another  large  gravel  bar  shut  oflT  all  navigation  during  low  water.  To 
diminish  these  obstacles  the  bar  at  the  foot  of  the  shoals  was  excava- 
ted  and  two  dams  constructed,  running  out  from  the  north  bank  260 
leet  and  182  feet  long,  respectively;  tlie  old  dam  extending  from  the 
foot  of  McCroskey  Island  was  straightened  and  made  parallel  to  the 
main  curient,  then  lengthene^l  50  feet  to  hold  the  water  upon  the  shoal. 
Across  the  island  chute,  about  500  feet  below  the  mouth  of  the  Pigeon 
River,  a  cutoff  dam  was  built,  306  feet  long,  submerging  the  bar  com- 
plained of,  through  which  the  current  will  soon  cut  a  good  chute  suili- 
cient  for  the  passage  of  boats. 

At  Hanging  Rock  Shoals,  3  miles  below  Bryant  Shoals,  work  was 
begun  in  August.  The  channel  was  changed  from  the  north  to  the 
south  side  of  Brabson  Island.  The  new  channel  was  cleared  of  snags, 
•  drift,  etc.,  and  some  rock  excavation  was  also  necessary.  This  rock 
was  placed  in  the  dams,  together  with  that  taken  from  part  of  an  old 
fish- trap  dam  removed. 

Eight  dams  were  built — a  retaining  dam  at  foot  of  island  598  feet 
long,  with  two  spurs  jetting  towards  the  new  channel  206  feet  and  144 
feet  long,  respectively,  to  divide  the  fall  and  guard  against  the  forma- 
tion of  a  bar  near  the  foot  of  the  main  dam.  The  north  part,  200  feet 
long,  of  the  old  fish- trap  dam  on  the  south  bank  of  the  island  was  util- 
ized and  185  feet  of  dam  added  in  the  direction  of  the  new  channel. 
Two  dams  were  built  out  from  the  south  shore  of  Brabson  Island  185 
feet  and  189  feet  long,  respectively.  The  two  dams  across  the  head  of 
the  chute,  closing  the  old  channel,  are  619  and  368  feet  long,  respect- 
ively.   The  old  channel  was  left  open  as  long  asx>ossible,  and  no  deten- 
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Ti«»ri  of  b< Kits  iT^nltftl  from  the  ihaiiire.  The  work  is  not  completed. 
S»m#*  of  the  <i.ims  >hoa]ii  \te  strengtheneil  and  two  or  three  more  are 
n#-*-<i»^L  but  avaiiabit-  luini*  beinc  exhau^le^L  the  fleet,  with  other  en- 
jriiM-er  pru{»*Tty,  was  takt-n  t«»  Ch;ittaiio«ig<ft  fur  winter  moorings  as  a 
in»'f»nr»-  of  H*«»n«»r!iv  aii«l  s;4U-tv. 

Ihe  wiiik  liuriii;:  the  tix^-al  year  may  be  sumjnarize<l  as  follows: 

0»'  irrv  *T  Ttir-«J cul»ic  vards..  370 

'*:..:.»■  ij  •■  .r:.'  <I  *:.•!  j  .i»»-l  in  «''»r:  * do 3.  655 

I,.^r^-  r>»<  k  I'r  »:n  •  I.  inii»l  mil  "itl  t»h  trap  pla«'r^l  in  ilams do 1. 5-S 

>  tij»i  .iii«i  rrrjvei  -x<-4\a(r<l do 7'*^) 

HrTi«.n  ruf  i»r  dam - do 40 

<  »*frh.ii.ir:iJir  rr»*»»Arin  do«-n nnm>>er..  14 

Daiii^  built,  «'«n*taining  6,»J."'  tubir  yart!>  of  stone linear  feet--  3,  4^':? 

The  amount  ex]>ende<i  dnrinjr  the  fis<*al  year  ending  June  30,  181*2, 
inrliiding  outstanding  indt-btedness,  wai>  *8,129.70. 

The  ini]>roveinent  of  the  French  Broad  River,  Tennessee,  is  of  vital 
imiMn  ranee  to  the  inhabitants  along  its  banks,  not  only  by  reason  of 
its  increasing  commerce,  bnt  because  of  it8  being  constantly  used  as  a 
highway  for  travel  by  the  people  themselves,  as  is  clearly  shown  by 
the  number  of  passengers  reiwrted  as  carried  by  the  small  steamers 
plying  this  stream. 

The  completion  of  the  existing  project  of  improvement  will  op^i  a 
river  hijrhway  for  the  transportation  of  the  mineral  wealth  of  the 
mountains,  and  will  materially  aid  in  the  development  of  the  mine«  in 
its  locality.  Marble,  sand,  logs,  lumber,  forage,  grain, livestock,  wood, 
and  general  merchandise  make  up  the  commerce  of  this  streaoL 

E*«tiniat*»  of  i-ost  of  improriDg  French  Broad  River,  Tennessee,  from  mouth 

to  L*m\ V.I le $150,  0(X>. 00 

Amount  appropriated 48,  CHX).  (C» 

Aiuuuiit  eipeiided,  including  ouU»tanding  indebted ue88 47,  984.24 

Money  statement. 

July  1.  IWl.  balance  nnexpendwl $8, 145.46 

June  3(),  1»1**J,  amount  expended  during  fiscal  year 7,  9f»6. 07 

July  1,  \f<Ki,  balance  unexpended 189.  ^^ 

July  1,  IMrJ,  outstanding  liabilities 173.  63 

July,  1, 181i2,  balance  availalde 15.76 

Amount  appropriated  by  act  approved  July  13,1802* 15,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1893 15,015.76 

Amount  feHtimated)  required  for  com]detion  of  existing  project 88,  000.00 

Amouutthatcan  bejuotitablyexpcjukdin  fi.sralyt\areiulingJune30, 1894     30^000.00 
.Submit t«Ml  in  <onipIiance  with  re«|uirement<4  of  bectious  2  of  river  aud 
harbor  acts  of  i8bt)  aud  1807. 


Li«t  of  BteamhoaU  plying  on  French  Broad  River* 

[Charactor,  Btem-whwl.] 


Xanio. 


Onoffa 

Lm  ille  Hnnlon.. 
Jhiltio  Mr  Daniel 


Length. 


Feet. 

105 
86 
90.5 


Breadth. 


Feet. 


18 
14 
18 


Depth. '  Toiinagu. 


Ftet 


2.5 
2.5 


Of  which  $1,(XK)  may  bo  used  in  removing  bar  in  Little  Pigeon  River. 


74 

55. 32 
90.63 
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COMMERCIAL  STATISTICS. 


French  Broad  River,  Tennessee,  from  July  1,  1891,  to  June  SO,  1892, 


Articles. 


Saiid 

Grain  nud  produce 

X^uiiiher 

Marble 


Tons. 


18, 120 
5,784 
4,637 
3,888 


Articles. 


Building  material 

Hay 

Flour 

Logs 


Tons. 


1,410 
655 
459 
272 


Articles. 


Hogs 

Fertilizers 

Wood 

General  mei'chondise 


Tons. 


200 

113 

44 

7,641 


Number  of  passengers,  7,200. 


B  B  4. 

IMPROVEMENT  OF  CLINCH  RIVER,  TENNESSEE. 

The  Clincli  River  rises  in  the  Camberland  Moantains,  in  southwestern 
Virginia,  and  flows  in  a  southwesterly  direction,  generally  paraUel  to 
the  flolston  River,  and  empties  into  the  Tennessee  River  at  Kingston, 
Tenn.,  104  miles  above  Chattanooga. 

Between  1830  and  1845  work  was  done  by  the  State  of  Tennessee,  but 
it  resulted  in  little  or  no  advantage  to  navigation.  The  country  drained 
by  this  river — about  1,436  square  miles — ^is  mountainous  ^.nd  has  veiy 
meager  transportation  facilities  other  than  are  afforded  by  the  Clinch 
River  during  rain  tides. 

Under  authority  of  act  of  Congress  approved  March  3, 1875,  exami- 
nation of  the  river  was  made  both  in  Virginia  and  Tennessee.  (See 
Report  of  Chief  of  Engineers,  1876,  pages  730  to  747.)  An  examination 
of  the  Clinch  River  from  Nashs  Ford,  Virginia,  to  Haynes  or  Walkers 
Ferry,  Tennessee,  a  distance  of  about  161  miles,  was  made  in  1880.  (See 
Report  of  Chief  of  Engineers,  1881,  pages  1864  to  1867.)  The  obstruc- 
tions  in  the  channel  were  found  to  be  rock  reefs,  sand  and  gravel  bars, 
snags,  and  overhanging  trees. 

The  examination  made  in  1875  form  the  basis  of  the  present  project 
of  improvement,  which  consists  in  removing  le-dges,  rock  i)oints,  gravel 
bars,  bowlders,  snags,  and  overhanging  trees,  the  obstructions  common 
to  all  mountain  streams  tributary  to  the  Tennessee  River,  building  rip- 
rap dams  so  as  to  obtain  at  ordinary  low  water  a  channel  depth  of  2  feet 
from  the  mouth  of  the  river  to  Clinton,  about  70  miles,  and  1^  feet  from 
Clinton  to  Haynes  or  Walkers  Ferry,  about  75  miles.  Above  Walkers 
Ferry  up  to  the  Tennessee  Stato  line,  85  miles,  the  only  improvement 
advisable  is  to  reduce  the  ledges  and  remove  loose  rock,  eto.,  sufficiently 
to  assist  flatboat  navigation  during  ^'  rain  tides.'' 

The  following  appropriations  have  b^n  made  for  this  improvement: 

Act  of— 

June  14. 1880 $10,000 

March  3,  1881 3,000 

August  2,  1882 3,000 

July  5, 1884 5,000 

Augusts,  1886 5,000 

August  11,  1888 5,000 

September  19,  1890 4,000 

Total 35,000 
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T\w  total  amount  expended  to  the  close  of  the  fiscal  year  ending  Jnne 
;{0,  ISIU,  includii!^  outstaiidiiij;^  iiidebt^MiiievSs,  was  $31,964.09,  and  as 
state<l  in  the  hist  Annual  Report  of  the  Chief  of  Engineers,  page  2265 — 

Tlio  results  of  the  work  done  in  previous  years  are  that  the  reefs  have  been  re- 
duced, many  snags  and  overhanging  trees  removed,  and  several  strong,  heavy  wing 
and  lont^itiidinul  daiu^  built,  thiLS  Hecuring  a  passable  channel  at  stages  of  the  \%'ater 
2  ur  3  left  lower  than  before  th*'  improvement  was  huegun.  Special  adva.nta;xes 
arc  gained  at  Blacks  tShoaln  and  Bletcher  Shoals.  The  improvements  have  g^ivt* n 
YtTv  general  Katisfaetion  to  the  river  men,  and  the  work  done  is  ^practically  perma- 
nent. ALso,  at  Cloud  Shoals  seven  dams  have  been  built,  and  a  heavy  dam  at  Hibb 
Shoals,  wliieh,  with  the  rock  excavation  in  channel,  have  materially  lessened,  tlie 
dangers  to  navigation.  Above  Haynes  improvements  have  been  made  at  Hunters 
Shoals,  Sycamore  Shoals,  and  Hopson  Shoals. 

At  Llewellyn  Shoals  an  instrumental  examination  was  made,  some 
channel  work  done,  two  island  dams  and  two  wing  dams  finished^  and 
the  third  wing  dam  begun. 

Inuring  the  present  iiscal  year  operations  were  confined  to  channel 
excavation  and  building  dams  at  Llewellyn  Shoals  and  at  Youngs  Is- 
land Shoals. 

These  obstructions  are  described  in  the  last  Annual  Report  of  the 
Chief  of  Engineers,  pages  2205,  2206,  as  follows: 

Llewellyn  Shoals  are  3  miles  above  Clinton  by  land  and  10  miles  by  river.  The 
Hlioal  has  a  length  of  If  miles,  and  the  fall,  8.6  feet,  is  nearly  uniform.  The  width 
of  the  river  at  this  shoal  is  much  greater  than  the  average,  being  from  500  to  &J0 
feet.  The  bed  is  composed  of  ridges  of  stratilied  rock  with  gravel  and  smaU  bcwl- 
ders  between.  On  account  of  the  wide  channel  and  rapid  current  the  water  ripiin 
this  shoal  is  but  12  to  18  inches  in  low  stages,  and  the  rough  bottom  renders  it  a 
very  difhciilt  obstructitm. 

Youngs  island  shoal,  at  foot  of  Eagle  Bend,  1  mile  above  Clinton,  is  an  obstructiou 
rejiorted  as  very  objectionable  to  logging  interests. 

At  Youngs  Island  the  objection  appears  to  have  been  the  existence 
of  a  chute  on  each  side  of  the  island,  obstructed  by  fish-trap  dams  and 
sand  bars.  The  iniprovenients  completed  at  Llewellyn  Shoals  consist 
of  reducing  projecting  rcx^ky  points,  removing  snags,  sand,  and  gravel 
from  the  channel,  completing  the  wing  dams  begun  last  year,  and  con- 
structing a  dam,  190  feet  long,  about  324  feet  below  Moores  Ferry  or 
Ford. 

Safe  navigation  at  these  shoals  is  now  reported  possible  at  a  stage 
of  water  froui  1  to  1^  feet  lower  than  before  the  last  season's  work  was 
Ijcguu. 

At  Youngs  Island  the  fish-trap  dam  was  taken  from  the  chute  sonth 
of  the  island,  but  suliicicut  funds  were  not  available  for  the  completion 
of  tlie  dam  nccessarv  to  confine  the  water  more  closely  to  one  channel 
for  the  floating  of  logs  to  the  mills  below  the  island. 

The  following  work  was  done  during  July,  August,  and  September 
at  the  points  almve  named: 

Kock  excavation cubic  yards..  544 

Saml  and  gravel do 4 

Quarry  stiii>pe«l do 92 

Stone  nuarried do 277 

Stcme  put  in  dams • do 875 

Snags  removed number. .     10 

Overhanging  trees  cut  down do 3 

The  amount  expended  during  the  fiscal  year,  including  outstanding 
indebtedness,  was  $3,472.99. 

Having  reference  to  navigation  and  commerce  upon  the  Lower  Clinch 
River,  the  last  annual  report  states  that^ — 

The  section  of  river  below  Clinton,  a  distance  of  about  70  miles,  is  practicable  for 
steamboat  navigation  during  the  higher  stages  of  the  river,  and  to  increase  the  length 
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of  the  seasou  of  navigation  the  present  project  contemplates  the  constraction  of  win^ 
dams  and  other  channel  work  at  the  most  troublesome  obstructions.  The  principsd 
navigation  at  present  consists  of  logs  and  zinc  ore;  immense  tracts  of  uncut  timber 
still  remain  in  the  country  adjacent  to  this  stream,  and  will  for  a  long  time  to  come 
require  its  channel  as  a  means  of  transportation.  The  products  of  the  zinc  mines 
are  still  brought  down  in  flatboats  to  the  reducing  works  at  Clinton.  These  ore 
deposits  are  reported  as  being  very  extensive  and  practically  dependent  upon  the 
the  river  for  transportation. 

Estimate  for  improving  Clinch  River,  Tennessee,  as  modified  in  1885 $50, 000. 00 

Amount  appropriated 35, 000. 00 

Amount  expended,  including  outstanding  indebtedness 34, 962. 29 

Money  statement 

July  1, 1891,  balance  unexpended $3, 510. 70 

June  30, 1892,  amount  expended  during  fiscal  year 3, 399. 15 

July  1, 1892,  balance  unexpended 111.  55 

July  1,  1892,  outstanding  liabilities 73.84 

July  1, 1892,  balance  available 37. 71 

Amount  appropriated  by  act  approved  July  13,  1892 4, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 4, 037. 71 

(Amount  ^estimated)  required  for  completion  of  existing  project 11, 000. 00 
Amount  tkat  can  be  profitably  expended  in  fiscal  year  ending  Juue^O,  1894    11, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Clinch  RiveTf  Tenneasee,  from  July  J,  1891,  to  June  SO,  189$, 

Tons. 
Logs 12,500 


BBS. 

IMPROVEMENT  OF  CUMBERLAND  RIVER,   TENNESSEE   AND  KENTUCKY. 

The  Cumberland  Eiver  rises  in  eastern  Kentucky,  on  the  western 
slope  of  the  Cumberland  Mountains,  flows  in  a  tortuous  course  of  about 
688  miles  through  eastern  Kentucky,  middle  Tennessee,  and  western 
Kentucky,  and  discharges  into  the  Ohio  Eiver  near  Smithland,  Ky. 
From  Point  Buruside,  Ky. — ^the  head  of  steamboat  navigation — to 
Smithland,  Ky.^  is  205  miles  on  an  air  line,  while  by  the  way  of  the 
Cumberland  River  the  distance  is  518  miles,*  203  miles  being  in  the 
State  of  Kentucky  and  316  miles  in  the  State  of  Tennessee. 

From  1830  to  1840  the  legislatures  of  Tennessee  and  Kentucky  made 
several  appropriations  for  the  improvement  of  the  navigation  of  the 
Cumberland  River,  but  little  benefit  to  the  general  condition  of  the 
river  seems  to  have  been  accomplished.  The  Cumberland  Navigation 
Company  was  incorporated  by  the  State  of  Tennessee  in  1846  for  im- 
proving the  "  navigation  of  the  Cumberland  River  below  the  town  of 
Nashville  by  means  of  a  system  of  locks  and  dams,  but  nothing  tangi- 
ble was  done  to  carry  out  the  proposed  improvement. 
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Con*^ress  ai>i)r(>priatiHl  $155,000  for  improving  the  river  by 

Acts  of — 

Jnlv  17.  1K;2 t^XOiJO 

.hiue'JH,  IKU 3O,iJ0U 

Jnlv7.  IK^H 20,i^M> 

March  3, 1H37 55,  tM» 

July7,  IKW 20,  OtW 

Total 155,  OUO 

Tills  ainoiiiit  was  expeiuied  in  carrying  out  the  project  authorized  by 
act  of  ConfTivss  and  based  on  the  survey  of  Capt.  Howard  Stanbury. 

From  1H:W  to  1871  no  appropriations  were  made  by  Congress  for 
improving  the  Cumberland  River. 

By  act  of  July  11,  1870,  Congress  authorized  an  examination  and  sur- 
vev  of  the  Cumberland  River.    In  Reports  of  the  Chief  of  Engineersj 
18h,  pages  468  to  485,  and  1872,  pages  463  to  472,  may  be  found    the 
reports  of  MaJ.  Godfrey  Weitzel,  Corps  of  Engineers,  U.  S.  Army,  giv- 
ing description  of  the  Cumberland  River  from  the  Great  Fails  of  the 
Cumberland  to  the  mouth  of  tlie  river  at  Smithland,  Ky.    This  survey 
furnished  the  basis  of  the  project  under  which  the  work  below  ]S'a^h- 
ville  has  been  done,  the  original  estimates  having  been  increased  in 
1884  and  1888.    From  Nashville  to  Smith  Shoals  the  work  was  carried 
on  under  the  project  of  1871  until  1887.    A  survey  of  the  river  from  the 
head  of  Smith  Shoals  to  Nashville  was  ma<ie  in  1882  and  1883.     (See 
Report  of  the  Chief  of  Engineers,  1884,  pages  1663  to  1675.)     On  thii? 
survey  is  based  the  present  project  of  improvement  by  locks  and  dams  of 
the  Cumberland  River  above  Nashville.    A  survey  of  Smith  Shoals  made 
in  1874  (see  Report  of  the  Chief  of  Engineers,  1876,  pages  795  to  8iK)) 
is  the  basis  of  the  project  under  which  work  has  been  done  at  that  ob- 
struction from  1877  to  1883.    A  survey  of  the  Falls  of  the  Cumberland 
River  was  made  in  1878.    (See  Report  of  the  Chief  of  Engineers  1879, 
pages  1279  to  1282.)    An  examination  above  the  falls  was  made  in  ISSO. 
(See  Report  of  the  Chief  of  Engineers,  1881,  pages  1854  to  1859.) 

Under  provisions  of  act  of  August  11,  1888,  a  detailed  instrumental 
survey  was  made  of  the  "Lower  Cumberland  River  from  Nashville  to 
its  moutli,  to  ascertain  if  necessarv  to  establish  locks  and  dams."  (See 
Report  of  the  Chief  of  Engineers, ^1890,  pages  2151  to  2161.) 

The  fifteen  appropriations  made  by  Congress  from  1371  to  1890  amount 
to  $1,176,000  and  are  itemized  under  the  heads  of  "  below  Nashville  " 
and  "  above  Nashville." 

The  obstructions  are  of  a  uniform  character,  consisting  of  rock  ledges, 
gravel  and  sand  bars,  bowlders,  snags,  overhanging  trees,  and  other 
suri'ace  obstructions. 

1.  BELOW  NASHYILLB  (191  MILES). 

The  Cumberland  River  is  navigable  below  Nashville  for  all  steam- 
boats plying  on  it  for  six  months  in  each  year,  for  boats  not  drawing 
over  3  feet  from  six  to  eight  months,  and  for  boats  drawing  16  inches 
or  less  for  the  whole  year.  In  seasons  of  unusually  low  water  the 
month  of  the  river,  at  Smithland,  Ky.,  is  seriously  obstructed  by  the 
formation  of  sand  oars.  Up  to  this  time  the  work  below  Nashville  has 
been  carried  on  under  the  i)roject  of  1872,  which,  to  quote  from  the 
original  report,  is — 

To  oxoavato  tho  bars  and  rock  ledijes  to  got  an  additional  depth  of  water,  to  con- 
tract the  watur  ways  iu  places  to  get  the  req^uinite  depth,  to  remove  aii&gs  and 
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bowlders  from  tlie  main  channel,  and  to  restrain  tributary  streams  in  well-deter- 
mined channels  at  their  junction  with  the  river. 

The  Board  of  Engineer  Officers  (see  Chief  of  Engineer's  Report,  1888, 
pages  1626  to  1632)  recommended  the  construction  of  a  dike  near  Smith- 
land,  Ky.,  At  an  estimated  cost  of  $129,600,  so  as  to  increase  the  depth 
of  water  on  the  shoals  at  the  junction  of  the  Cumberland  River  with 
the  Ohio  River.  The  river  and  harbor  act  approved  September  19,- 
1800,  provides  that  $30,000  of  the  appropriation  for  improving  the 
Cumberland  River  below  Nashville  shall  be  expanded  in  improving  the 
mouth  of  the  river,  thus  modifying  the  present  project. 

The  following  appropriations  have  been  made  for  this  section  of  the 
river: 


Act  of— 

March  3, 1871 $30,000 

June  10, 1872 20,000 

March  3, 1873 25,000 

March  3, 1875 25,000 

June  18, 1878 45,000 

March  3, 1879 40,000 

June  14,  1880 20,000 

March  3, 1881 15,000 


Act  of— 

Augusta,  1882 $15,000 

July5,1884 7,500 

August  5,1886 12,500 

August  11,1888 10,000 

Septemher  19, 1890 40, 000 

Total 305,000 


The  amount  expended  to  June  30, 1891,  including  outstanding  indebt- 
edness, but  not  including  the  amount  covered  by  existing  contracts, 
was  $267,257.10,  which  expenditure  resulted  in  lengthening  the  season 
of  navigation  by  giving  an  increased  depth  at  low  water,  combined  with 
greater  security  in  the  passage  of  the  worst  obstructions,  improve- 
ments more  or  less  complete  being  effected  in  the  general  river  at  Har- 
peth  Shoals,  Palmyra  Bar,  Elk  Creek  Shoals,  Dover  Island,  Gatlin 
Shoals,  Race  Track  Shoals,  Shelley  Island,  Ingram  Shoals,  Big  Eddy 
Shoals,  etc.  Rebuilt  and  refitted  United  States  snag  boat  Weitzel  for 
snagging,  etc.,  in  Cumberland  River.  Contract  was  entered  into  March 
12, 1891,  with  Frederick  Hartweg  of  Cincinnati,  Ohio,  for  the  construc- 
tion of  a  portion  of  the  dike  near  Smithland,  Ky. 

During  the  present  fiscal  year,  on  July  17,  the  snag  boat  Weitzel  was 
transferred  from  work  above  Nashville  to  work  in  the  channel  below 
Nashville,  and  was  thus  employed  until  December,  1891,  removing  ob- 
structions at  more  than  100  different  places  in  the  channel  between 
Nashville  and  luka,  a  distance  of  about  167  miles,  including  certain  work 
at  Hari)eth  Shoals  and  Shelley  Island  especially  advantageous  to  nav- 
igation.   The  work  done  consisted  of— 

SnagB  and  sunken  logs  removed number. .  1, 210 

Rock  removed cubic  yards. .        61 

Sand  and  gravel  removed '.do 1, 060 

Wreckage^  sunken  barge  near  Eddy  ville tons . .        15 

Overhanging  trees  cut  or  deadened number..  1, 139 

Old  hull  of  simken  steamer  removed  at  Lower  Nashville  Island. 

During  October  the  old  spur  dams  at  mouth  of  river  and  built  out 
from  Cumberland  Island  were  shortened  so  as  to  increase  the  width  of 
channel;  300  feet  of  the  upper  dam  and  215  feet  of  the  lower  dam,  con- 
sisting of  old  piling,  rock,  sand,  etc.,  were  removed;  of  the  585  cubic 
yards  of  rock  taken  out,  105  cubic  yards  were  used  for  riprapping  the 
shore  of  the  island  in  the  vicinity.  In  August  and  September,  twenty- 
one  (21)  buoys  or  floats  were  pLoced  on  several  dams  in  the  channel  to 
mark  their  location  during  high  water;  the  buoys  were  distributed  as 
follows:  at  Dover  Shoals  (7),  at  Gatlin  Shoals  (5),  at  Elk  Creek  Shoals 
(1),  at  Bace  Traek  Shoals  (3),  and  at  Little  Eiver  Shoals  (5).    At  the 
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iiuuitli  of  rivor,  the  work  of  dike  construction  and  shore  protoc tion  at 
root  of  dike  was  curried  on  under  contract  with  Mr.  Frederick  H  art  ^e^, 
of  Ciiu'innati,  Ohio,  during  the  months  of  August,  September,  ^ovem- 
bor,  ftnd  December,  1891,  and  February  and  April,  1892.  The  follavfing 
work  was  done  during  those  months: 

Piles  ilrivt'll number..  1,  08I-  00 

Stoni*  i»l:ict*tl  in  «Iik« cubic  yards..  8,  S2S.  H4 

Stouf  plartvl  iis  Hliore  protection do 1,  1^1^.  81 

BruMb  plarcd  in  dike cords..  1,  636-89 

Only  two  days'  work  was  done  in  February  and  one  day  in  April ;  all 
work  under  tlie  contract  was  practically  suspended  on  December  30, 
1801,  by  reason  of  the  long  continued  high  water. 

The  time  for  the  completion  of  work  under  the  contract  of  Mr.  F.  Hart- 
weg  was  Dexember  31,  1891,  but  on  December  14,  for  the  reason  above 
stated,  the  Chief  of  Engineers  approved  of  the  extension  of  the  time  for 
nine  (9)  months,  to  October  1,  1892.  The  price  for  each  class  of  work 
under  this  contract  is  as  follows: 

Pilos  in  place each..  $2.  00 

TiinlxT  in  place per  1,000  feet  B.  M . .  22.  50 

Stone  jdaced  in  dike  or  a8  shore  protection per  cubic  yard..  .94 

Brush  placed  in  dike  or  08  shore  protection per  cord..  .  79 

Holts  in  place per  pound..  .04|- 

The  totiil  amount  expended  during  the  tiscal  year,  including  outstand- 
ing indebtedness,  but  not  including  the  amount  pledged  by  existin 
Cfmtract,  was  $21,435.69:  For  general  improvement,  $7,413.80;  for  "at 
mouth  of  river,^^  1 14,021.89. 

The  Cumberland  Kiver  is  one  of  the  principal  tributaries  of  the  Mis- 
sissippi system  and  sup])lies  in  many  cases,  both  above  and  below  Nash- 
ville, the  only  means  of  transit  between  the  towns  and  villages  lying 
along  its  course.  The  commerce  of  the  Lower  Cumberland  consists 
principally  of  grain,  tobacco,  logs,  lumber,  wood,  general  merchandise, 
and  passengers. 

The  project  for  the  radical  improvement  of  the  Cumberland  River  be- 
low Nashville,  based  on  the  survey  of  1889  above  referred  to,  provides 
for  the  construction  of  seven  (7)  locks  and  fixed  dams  between  lock^No. 
1  of  the  upper  series  and  Big  Eddy  Shoals,  144^  miles,  each  lock  to  be 
of  the  same  dimensions  as  those  above  Nashville,  that  is,  the  lock 
chamber  to  bo  280  feet  long  and  52  feet  wide,  the  lift«  of  the  proposed 
locks  varying  from  8.J  to  11 J  feet,  aggregating  a  lift  of  nearly  70  feet. 
Certain  channel  work  is  x)rovided  for  in  the  project  between  Big  Eddy 
►Shoals  and  mouth  of  the  river.    The  improvement  "at  mouth  of  the 
river"  between  Smithland  and  the  deep  waters  of  the  Ohio  is  also  em- 
braced in  this  project  at  a  t<ital  estimated  cost  of  $2,000,000,  of  which 
8150,000  were  added  in  1888  to  the  estimates  previously  submitted. 
Should  this  project  for  the  canalization  of  the  lower  Cumberland  be 
adopted,  the  balance  of  the  estimate,  $1,850,000,  will  then  be  added, 
subject  to  the  prior  approval  of  the  Chief  of  Engineers.    The  first  lock 
of  the  proposed  system,  having  a  lift  of  about  11^  feet,  will  probably  be 
located  about  37  miles  below  Nashville,  at  Reids  Reef,  near  the  foot  of 
iiar])eth  Shoals,  one  of  the  worst  obstructions  below  NavShville,  the 
rexiords  showing  that  work  has  been  carried  on  at  this  obstruction  at 
various  times  since  1870,  an<i  it  is  still  a  formidable  obstacle  to  naviga- 
tion, but  its  much  needed  radical  inii)rovement  would  be  effected  by  the 
construction  of  the  lock  and  dam  as  projected. 
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Tlie  balance  of  the  estimate  for  work 'under  the  existing  project,  iis 
luodifled,  is  $193,000,  which  can  be  profitably  expended  under  the 
project,  as  follows: 

For  dike  and  bank  protection  at  month  of  river  balance  of  estimate  (Report 

Chief  of  Engineers,  1888,  page  1631) $99,600 

For  protecting  bank  of  Cumberland  Island  (Report  Chief  of  Engineers  1889, 

page  1839) 20,400 

For  removing  sorface  obstructions,   channel  excavation,   construction  of 

wing  dams,  etc : 73, 000 

Total 193,000 

The  original  estimate  of  cost  of  improving  Cumberland  River  belo\f 

Nashville,  as  modified,  in  1884  and  1888 498,000.00 

Amount  appropriated 305, 000. 00 

Ainonnt  expended,  including  outstanding  indebtedness  and  amount 

covered  by  contract 293,065.61 

Money  statement 

July  1, 1891,  balance  unexpended $38,740.99 

June  30, 1892,  amount  expended  during  fiscal  year 21, 278. 83 

July  1, 1892,  balance  unexpended %.     17,462.16 

July  1,  1892,  outstanding  liabilities $156. 86 

July  1, 1892,  amount  covered  by  uncompleted  contracts 5, 370. 91 

5, 527. 77 

July  1,  1892,  balance  available 11,934.39 

Amount  appropriated  by  act  approved  July  13,  1892 40, 000. 00 

Amount  available  for  fiscal  year  ending  Juno  30,  1893 51, 934. 39 

(Amount  (estimated)  required  for  completion  of  existing  project 153, 000. 00 
A  mount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894,  153, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

2.    ABOVE    NASHVILLE    (497    MILES),   FROM    NASHVILLE  TO  CUMBER- 
LAND FORD. 

The  Cumberland  River  is  navigable  from  Kashville  to  Point  Bumside, 
Ky.,  327  miles,  for  steamboats  drawing  not  more  than  3  feet,  from  four 
to  six  months  of  each  year,  and  for  boats  of  greater  draft  fix)m  two  to 
three  months. 

From  Nashville  to  mouth  of  Caney  Fork  River  (Carthage,  116  miles), 
the  river  is  navigable  for  steamboats  of  2 J  feet  draft,  from  six  to  eight 
months,  and  for  those  of  greater  draft  four  or  five  months.  Steamboats 
of  light  draft  can  ascend  to  Burksville,  236  miles  above  iN'ashvllle,  for 
from  five  to  seven  months,  and  larger  boats  four  or  five  months. 

The  obstructions  in  the  river  above  Nashville  are  of  the  same  general 
character  throughout,  consisting  of  ledges,  gravel  and  sand  l^&rs, 
bowlders,  snags,  overhanging  trees,  and  rapid  currents:  and  of  idill 
dams  in  the  section  of  the  river  aoove  the  mouth  of  JeUico  Creek. 
About  60  miles  above  Bumside,  Ky.,  are  the  Great  Falls  of  the  Cum- 
berland, a  vast  barrier  to  navigation,  the  difference  of  level  between 
crest  and  foot  of  the  main  fall  alone  being  about  54  feet.  Smith  Shoals, 
10  miles  above  Bumside,  Ky.,  haviBg  a  fall  of  55  feet  in  8^  miles,  form 
tlie  most  serious  obstacle  to  navigation  below  the  Great  Falls. 
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Th<*  a]>pioj>riati()nR  made  byCougress  for  improving  the  Cnmberland 
Elver  ab<»ve  Nasliville,  under  the  original  projects,  were  divided  by 
years  and  geograi)hical  sections  as  follows: 


(t(H)gruiiliioal  iliviHioii. 


Acta  of— 


Auu.  U,  JuMf  18,     Mar.  3, 


If^TO. 


1878. 


1.  K:i-ljvill«   to   Ktutur.kv  ;  ' 

line   '.J  $15,000     $20,000 

2.  K*-iitn(ky  Hue  to  Smith 


Slioaln 

3.  Smith  SJumls 

4.  Smith  Shuals  tu  Fiills  of 

CumlMTiaml 

6.  Ahove  the  muutb  of  Jel- 
liio,  Ky 

6.  Na{*hvillV'  to  Smith  Shoaln 

7.  Nji-Hbvillo     to    hea«l    of 

Smith  Shoals 


10,  (KK) 
25.000 

2,000 


fi.OOO 
30,000 

2,000 


1870. 


$13,000 

6,000 
15,000 


June  U,    Mar.  3,  !  Auir.  2, 


1880. 


18ai. 


115,000 

lO.OCK) 
20,000 


$15,000 

15,000 
10,000 


10,010 


188:i. 


July  5.      Y  j^ 
1884.  ^**^*^ 


$15, 000 


Total. 


5.000 
3O.04K) 


^3.000 

49. 000 
115,000 

4.000 

15.000 

SO.l'uO 


$50,000        50.000 


52,000  ,     60,000  I     39,000 


45,000  I    50,000  I     50,000  j     50,000  '  346,000 


These  ax)])ropriations,  aggregating  the  sum  of  $346,000,  have  been  ex- 
pended in  the  several  sections  as  designated,  excepting  the  sma  of 
$5,000  originally  ai)i)roi)iiated  by  act  of  August  2,  1882,  for  the  section 
"above  the  mouth  of  Jellico,  Kentucky,"  but  which  was  made  available 
by  act  September  19, 1800,  for  expenditure,  and  "to  be  applied  to  the  re- 
moval of  snags  and  sand  bars  in  the  said  Cumberland  River  above  Kash- 
ville,  Teun.,"  and  which  has  been  so  expended.  (Sec.  3,  Cumberland 
Kiver  above  mouth  of  the  Jellico,  Kentucky.) 

The  disbursements  incident  to  the  works  above  Kashville  under  the 
above-named  a])pr()piiations  «^^ere  from  March,  1877,  to  December,  1887, 
and  the  work  done  consisted  of  clearing  the  channel  of  snags  and  other 
surface  obstructions,  in  deepening  the  channel  over  the  worst  shoals  by 
excavation,  and  the  construction  of  wing  dams,  and  has  resulted  in  ob- 
taining an  inc^reased  de}>th  at  several  of  the  jmncipal  obstructions,  and 
thus  vsecuriiig  each  year  a  longer  and  safer  period  of  navigation. 

The  instrumental  surveys  of  1882  and  1883  (see  Report  of  Chief  of 
Engineers,  1881,  page  1603  ct  seq.)  furnish  the  basis  of  the  present  pro- 
ject for  the  radical  iini)rovement  of  the  Cumberland  River, 

FROM  NASHVILLE   TO   THE   HEAD   OF  SMITH  SHOALS. 

This  project  ])rovides  for  the  construction  of  twenty-three  locks  and 
dams  between  Nashville  and  Buriiside,  Ky.,  and  of  seven  locks  and  two 
dams  at  Smith  Shoals,  using  the  river  itself  as  a  canal,  one  dam  at  Mill 
Shoals  and  the  other  at  or  near  Shadowen  Shoals,  at  an  estimated  cost 
of  84,077,022. 

The  act  of  July  5,  1884,  appropriated  $50,000  and  provided  that  the 
"  improvement  shall  be  made  according  to  the  recommendations  of  Maj. 
W.  K.  King,  engineer  in  charge,  contained  in  the  letter  of  the  Secretaiy 
of  War  March  15,  1884,  Senate  Executive  Document  Ko.  129,  first  ses- 
si(m,  Forty- eighth  Congress." 

It  is  i)rovi(l('d  in  said  executive  document  that  the  dimensions  of  the 
seven  locksat  Smith  Shoals  arotobe  "  55 feet  bv  140  feet  in  the  chamber," 
and  the  twenty-five  locks  between  Kashvilleand  Bumside,Ky.,  "should 
be  about  ()0  feet  wide,  and  250  feet  between  miter  sills,  though  perhaps 
smaller  dimensions  would  answer  the  purpose." 

The  act  of  August  5, 1880,  specilically  provided  for  this  work  of  can- 
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alizatiou  "  with  a  view  to  secure  in  the  chauuel  a  depth  of  4  feet,  com- 
mencing with  the  lock  at  or  near  the  lower  island  at  Nashville." 
The  Board  of  Engineer  Officers  constituted  to  examine  and  report  upon 
the  plan  and  estimate  for  this  lock  (No.  1)  recommended  a  lock  of  the 
following  dimensions:  280  feet  long,  52  feet  wide,  from  10  to  12  feet  lift, 
with  4  feet  of  water  on  lower  and  5  feet  on  upper  miter  sill.  This  rec- 
ommendation was  approved  by  the  Chief  of  Engineers  and  the  Secre- 
tary of  War.    (See  Report  Chief  of  Engineers,  1888,  page  1622  et  seq.)  " 

The  plans  first  submitted  provided  for  a  lock  (No,  1),  fixed  dam,  and 
abutment  of  such  dam,  but  upon  further  consideration  by  a  Board  of 
Engineers  it  was  recommended  conditionally  and  approved  that  a  mov- 
able dam  be  constructed  instead  of  a  fixed  dam.  (See  Report  Chief  of 
Engineers,  1890,  page  2143  et  seq.)  This  Board,  in  a  subsequent  report 
dated  November  26,  1890  (6793-1890),  for  reasons  therein  given,  with- 
drew its  former  suggestion  and  recommended  the  construction  of  a  fixed 
dam  as  originally  proposed. 

The  Board  of  Engineers  constituted  to  examine  and  report  upon  the 
plan  and  general  design  of  Lock  2  recommended  in  their  report  of  No- 
vember  25, 1890  (6727-1890),  a  lock  of  280  feet  available  length,  62  feet 
interior  width,  conforming  to  the  dimensions  prescribed  for  Lock  1,  but 
recommending  a  depth  of  6J  feet  of  water  on  the  upper  miter  sill,  and 
thus  to  provide  for  a  minimum  navigation  of  6  feet  instead  of  4  feet, 
because  "  this  can  be  done  without  extra  cost"  and  '^is  necessary  for 
the  economical  transportation  of  coal." 

The  plan  for  Lock  Ko.  2,  as  approved,  shows  a  uniform  depth  of  6^ 
feet  of  water  on  the  sills. 

The  style  of  dam  being  thus  determined,  new  plans  for  Lock  No.  1, 
providing  for  a  depth  of  water  of  4  feet  on  the  lower  and  6J  feet  on  the 
upper  miter  sill,  and  for  a  fixed  dam  and  abutment,  were  submitted  to 
the  Chief  of  Engineers  and  by  him  referred  to  a  Board  of  Engineer  Offi- 
cers, who  in  their  report  of  April  20,  1891,  recommended  the  plans  for 
approval,  the  report  of  the  Board  being  approved  by  the  Secretary 
of  War  April  25,  1891,  the  plan  for  Lock  No.  1  submitted  being 
"almost  identical  with  the  •  ♦  •  plans  for  Lock  No. 2"  (see  Re- 
port Chief  of  Engineers,  1891,  page  2280  et  seq).  Lock  No.  1  having 
a  lift  of  9  feet,  and  lock  No.  2  a  Uft  of  11  feet. 

Locks  of  larger  dimensions  having  been  adopted  for  the  section  from 
NashviUe  to  Burnside,  Ky.,  as  a  modification  of  the  existing  project,  it 
became  necessary  to  revise  the  estimates  submitted  in  1882  and  1883, 
and  such  revision  was  made  in  the  Annual  Eeport  of  the  Chief  of  En- 
gineers, 1891,  page  2270,  as  follows: 

Plans  and  estimates  for  Locks  Nos.  1  and  2  have  been  prepared  and  contracts  for 
portions  of  the  work  tiave  been  made,  from  which  it  is  now  estimated  that  each  lock 
and  dam  will  cost  not  less  than  $250,000.  An  estimate  of  the  section  from  Nashville 
to  Point  Burnside,  provided  twenty-three  locks  be  found  necessary,  amounts  to 
$5,750,000,  and  to  continue  the  improvement  to  the  head  of  Smith  Shoals,  with 
seven  additional  locks  and  dams  of  equal  cost,  would  amount  to  $1,750,000  more,  or 
a  total  of  $7,500,000,  an  increase  of  the  original  estimate  by  $3,422,078,  which  modifi- 
cation is  ma<le  and  submitted  in  this  report.  By  increasing  the  lift  of  the  locks  it 
may  be  found  possible  to  decrease  their  number  and  thus  complete  the  improvement 
at  a  reduced  cost. 

The  appropriations  made  for  work  under  the  present  project  from 
NashviUe  to  the  hoad  of  Smith  Shoals,  are  as  follows: 

Act  of— 

Augusts,  1886 $75,000 

August  11,  1888 200,000 

September  19,  1890 250,000 

Total 525,000 
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Based  u]»oii  the  above-named  appropriations,  four  contra<*ts  -with  two 
Rup[)l(*Tiieiitiil  agreements  were  made  and  are  now  in  force  as  liereiu- 
atter  described,  ugjj^ref^^atiiig  the  sum  of  $286,072.75. 

On  September  19,  1888,  a  contract  was  entered  into  with  BTolmes  & 
VVilk,  of  Xasliville,  Tenn.,  for  the  construction  of  a  part  of  the  masonry 
of  Lo<k  1,  etc.,  the  consideration  of  the  contract  being  $57,080.  A.  8ui>- 
]>lciiiental  a^jreement  or  modification  of  the  contract  was  made  ^ugnst 
22,  1S91,  for  additional  masonry  due  to  the  substitution  of  masonry  in 
tlic  land  wall  for  natural  rock  in  place,  thereby  increasing  tlie  con- 
sideration of  the  contract  to  $76,222.25.  The  time  of  completion  of  the 
contract  has  been  extended  to  December  31, 1892. 

On  October  17,  1890,  a  contra-ct  was  entered  into  with  Henry  F. 
Ilolmes,  of  Nashville,  Tenn.,  for  the  partial  construction  and  comple- 
tion of  the  masonry  of  Lock  1,  the  consideration  of  the  contract  being 
$35,490.50.  A  supplemental  agreement  or  modification  of  the  dont^act 
was  made  October  9,  1891,  for  additional  masonry,  due  to  the  change 
in  height  of  lock  walls,  resulting  from  the  adoption  of  a  fixed  dam  in- 
stead of  a  movable  dam,  thereby  increasing  the  consideration  of  the 
contract  to  J?00,741.50.  The  time  of  completion  of  the  contract  has  been 
extended  to  December  31,  1893. 

On  May  30,  1891,  a  contract  was  entered  into  with  Holmes  &  Wilk 
of  Nashville,  Tenn.,  for  the  construction  of  the  abutment  of  Dam  Xo.  1, 
the  consideration  of  the  contract  being  $10,810.  The  time  of  comple- 
tion of  the  contract  has  been  extended  to  December  31, 1892. 

On  P'ebruary  24, 1891,  a  contraxit  was  entered  into  with  Kich  &  Holmes, 
of  Nashville,  Tenn.,  for  the  construction  of  the  masonry  of  Lock  3,  in- 
cluding building  of  coffer  dam  and  excavation  of  lock  pit,  the  consid- 
eration of  the  contract  being  $1  (53,550.  The  time  of  completion  of  work 
under  the  contract  is  August  24,  1892. 

The  following  statement  shows  the  price  for  each  class  of  work  done 
under  the  above-named  contracts,  excepting  that  for  Look  No.  2,  the 
termination  of  said  contract  during  the  progress  of  the  proposed  work 
and  in  accordance  with  its  terms  Invving  been  approved  by  the  Secre- 
tary of  War.  No  masonry  has  been  laid  and  but  little  work  done  under 
this  contract,  av  hicli  will  be  terminated  and  closed  at  the  earliest  day 
l)racticable  and  for  the  reasons  hereinafter  stated. 

Contracts  \n  forrcj  Cumberland  Rlrn'  ahore  Xanhville,  Tenn,,  at  the  close  of  the  fiscal  year 

ending  June  ,W,  1S'J2. 


Xo. 


1 
2 


KamoB    and  nrl dross    of  con- 
tractor. 
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CIS 

u 

o 


Lock   No.  J.  Per 

noltnos  &,  Willi,    Nashville,   Xin.ft. 

Trmn |$5,  75 

ITonrv  V.  UolmoB,  Naaliville, 

IVrin 


Abvtnient,  Dam  No.  1. 

Holmes   &  Wilk,   "Xashville, 
Tvun 


Excavation 
lock  pit. 

Lock  construction 

,  masonry. 
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Pointe 
face. 
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Per 
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ni.yd. 

cu.yd. 

Qu.yd. 

cu.yd.  cii.yd. 

eu.vd. 

cii.vd.  cu.pd.lin./t. 

$0.50 

$1.J5 

$8.25 

$11.  00  $12.  00   $14.50 

.$30.00 $1.50 

8.50 

11.00   12.00' 

30. 00  $16. 00     1. 50 

..30 

1.25 

7.50 

10.00 

11 .  00 

1 
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The  amount  expended  to  June  30,  1891,  including  outstanding  in- 
debtedness, but  not  including  the  amount  pledged  by  existing  con- 
tracts, was  $77,140.45,  which  has  been  applied  in  the  examination  and 
purchase  of  lands  for  sites  of  lock-keepers'  houses  and  of  locks  and 
dams  Nos.  1  and  2;  fencing  United  States  lands;  advertising,  etc.,  for 
proposals;  part  excavation  of  lock  pits  and  site  of  abutment;  con- 
struction of  lock-keepers'  house,  and  of  cofferdam,  Lock  No.  1 ;  pay- 
ments on  stone  for  masonry  of  lock  and  abutment,  and  the  contingen- 
cies pertaining  to  the  entire  work;  rebuilding  snagboat  Weitzel^  and 
refitting  same  with  pumping  engine,  hoisting  engine,  derrick,  mat- 
tresses, with  attendant  barge,  etc. ;  clearing  the  channel  below  Burks- 
ville  of  snags  and  other  surface  obstructions  brought  down  by  the  an- 
nual floods;  reducing  rock  and  gravel  bars;  extending  and  repairing 
riprap  dams  to  maintain  the  improvements  already  secured :  this  chan- 
nel work  being  done  from  August  to  November,  1888,  and  irom  March 
to  May,  1889,  each  inclusive. 

The  cost  of  rebuilding  and  refitting  snagboat  Weitzel^  the  pay  rolls 
of  snagging  parties,  and  other  contingent  expenses  incident  to — 

Channel  work  amount  to $12, 212. 52 

Canalization  and  contract  work,  etc 64, 927. 93 

Total  to  June  30,  1891 77,140.45 

During  July,  August,  and  June  of  the  present  fiscal  year,  a  small 
amount  of  snagging,  etc.,  was  done  in  the  channel  below  the  mouth  of 
Caney  Fork  Kiver.  This  work  was  carried  on  by  the  snagboat  Weitzel 
in  July,  1891,  and  June,  1892,  and  in  August  by  the  snagging  party 
that  had  been  employed  on  the  Caney  Fork  River  while  dropping  down 
the  Cumberland  River  to  moorings  near  Nashville. 

The  work  consisted  of  removing  128  snags  from  the  channel  and 
cutting  down  or  deadening  643  overhanging  trees  at  about  eighteen  or 
twenty  localities  between  Nashville  and  Carthage. 

The  amount  expended,  $1,547.56,  for  the  above-named  channel  work 
and  contingencies  pertaining  thereto  was  paid  for  from  the  appropria- 
tion for  "  Improving  Cumberland  River  above  the  mouth  of  Jellico, 
Ky.,"  act  of  August  2, 1882,  which  was  made  available  for  use  *' above 
Nashville^  under  the  provisions  of  the  act  of  September  19,  1890. 
(See.  3.) 

Also,  in  June,  a  steam  derrick  boat  and  quarticr  boat  were  fitted  up, 
and  a  snagging  party  organized  in  IS^ashville  for  clearing  the  channel 
of  the  upper  river  of  surface  obstructions,  and  on  the  14th  of  that 
month  the  boats  and  working  force  were  towed  up  the  river  by  the 
snag  boat  Weitzel  to  Orchard  Landing,  about  250  miles  above  Nash- 
ville. Snagging  was  begun  on  June  18  at  Orchard  Landing,  and  con- 
tinued downstream,  reaching  Neely  Shoals,  a  distance  of  about  24  mileS; 
at  the  close  of  the  fiscal  year. 

The  following  work  was  done  on  this  section,  viz : 

Rock  taken  from  channel cubic  yards . .      2 

Snags  removed number. .  172 

Overhanging  trees  cut  down,  topped,  and  deadened do 998 

Landings  cleared  at  Bakerton  and  Cheek  Landing ;  a  buoy  was  placed  on  dam  at 
Willis  Creek  to  locate  it  at  high  waiter. 

Channel  operations  will  be  continued  during  the  working  season  of 
1892. 

Built  neV  quarter  boat  and  calked  the  hulls  of  snag  boat  Weitzel^ 
and  three  barges. 
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Examinations  were  matle  in  June  of  the  obstructions  at  Salt  Lick 
Island,  Holliman  Island,  and  Bartlett  Shoals,  having  in  view  a  needed 
improvement  of  the  channel  at  those  points  177  miles,  183  ndles^  aud 
220  miles  below  Buriiside,  Ky.,  respectively. 

The  following  work  pertaining  to  the  prosecution  of  canal  construc- 
tion under  contract  was  also  done: 

FitttKl  up  a  smsill  boat  with  deixick,  drill,  and  pump,  etc.,  for  use  of 
party  employed  in  examinations  pertaining  to  the  selection  of  lock 
sites,  etc.  Made  survey  of  upper  approach  to  Lock  No.  1  and  plotted 
notes  of  same;  made  test  borings  at  site  of  Lock  Xo.  2;  examined  land 
near  Buttermilk  Shoals  for  site  of  Lock  'No.  3;  ran  check  line  of  levels 
from  Lock  No.  1  to  Locks  Xos.  2  and  3,  and  also  to  Gallatin  Landing 
for  selecting  site  of  Lock  No.  4;  made  detached  plans  of  lock  masonry, 
constructed  models  of  lock  and  abutment  of  Dam  No.  1. 

Four  contracts,  as  previously  stated,  were  in  force  during  the  fiscal 
year;  two  pertaining  to  Lock  1,  one  to  abutmant  of  Dam  1,  and 
one  to  Lock  2.  Operations  were  in  progress  under  these  contracts  dur- 
ing the  first  half  of  the  present  fiscal  year;  subject,  however,  to  fre- 
quent interruptions.  In  December  work  was  entirely  suspended,  ex- 
cept at  the  quarries,  by  reason  of  high  water,  which  continued  until 
the  middle  of  June,  1892.  During  that  month  work  was  resumed  on 
the  abutment  of  Dam  No.  1  and  will  be  continued  at  Lock  No.  1  as 
soon  as  the  water  recedes  suflBciently  to  warrant  the  pumping  out  of 
the  cofferdam.  Only  about  37  per  cent  of  each  of  the  estimated  quan- 
tities of  lock  and  abutment  masonry  having  been  laid,  it  was  necessary 
that  the  contracts  be  extended,  as  previously  stated;  the  work  on  the 
abutments  to  be  comi)leted  December  31,  1892,  and  that  on  the  lock 
December  31,  1893. 

The  following  table  shows  the  total  amount  of  work  done  under  these 
contracts,  and  also  the  work  done  during  the  present  fiscal  year,  from 
July  to  December,  1891,  and  in  June,  1892. 


Excavation. 


Lock  1. 


Earth 
liock  . 


1889  to  1891.!     18Q2. 


2,  r»07.  7 
17,835.6 


1.427 
2,030 


Total. 


3.  (»;{4.  7 
19,  «U5.  0 


A  hutment  Dam  1. 


1891. 


485 


1892.        ToUl. 


5,093 
10 


Cxt.  ydt. 

5,578 

10 


Lock  2. 


1891. 


3,000 


1892. 


11.04d 
616 


Total. 


Gu.ydt. 
U,949 
616 


Masonry. 


Lock  1. 


Poiiitofl  fact' 
Rock  fact'... 


B;nkin<; 

liiisli  hainmcn'il 
Quoiii8 


Cu.  yds. 

845 

615 

2,919 

28 

40 


Total 


4,447 


Abutment 
Dam  1. 


OvL.  yds. 


80 
327 


407 


All  the  masoiirv  wa.s  laid  dnrin^  tho  present  flRcal  year. 

Length  of  coll'urdam  Lock  1,  1,134  linear  feet.    Length  of  cofferdam  Lock  2,  650  linear  fbet. 

Since  April  22,  1892,  all  work  in  the  channel  has  bt^en  under  the  im- 
mediate supervision  of  First  Lieut.  John  Biddle,  Corps  of  Engineers,  and 
all  work  under  contract  in  local  chai'ge  of  Mr,  J.  S.  Walker,  assistant 
engineer. 

The  total  amount  expended  during  the  present  fiscal  year,  including 
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outstanding  indebtedness  but  not  including  the  amount  pledged  by  ex- 
isting contracts,  was  $66,357.86. 

The  Board  of  Engineers  of  1887  in  its  report  on  this  improvement 
says:  "The  locks  on  the  Cumberland  Elver  are  assumed  to  be  specially 
intended  for  the  development  of  the  coal  traffic  of  the  Upper  Cumber- 
land." While  one  member  dissented  from  the  recommendation  of  the 
Board  as  to  the  size  of  the  locks,  thinking  smaller  ones  preferable,  in 
giving  his  reasons  for  his  opinion  he  also  assumes  that  the  require- 
ments of  the  coal  trade  should  settle  the  question.  He  says:  "While 
uniformity  is  a  desirable  thing  in  such  matters,  I  do  not  think  it  ^ould 
be  just  to  those  most  interested  in  the  development  of  the  coal  trade 
on  the  Cumberland  River  to  build  larger  locks  than  they  desire,  espe- 
cially as  it  would  delay  and  increase  the  cost  of  the  work." 

The  act  of  Congress  of  September  19, 1890,  provided  for  the  expend- 
iture of  $50,000  at  Smith  Shoals,  subject  to  the  approval  of  the  Secre- 
tary of  War.  The  great  coal  region  on  the  Cumberland  is  above  those 
shoals,  and  it  is  estimated  that  the  construction  of  some  seven  locks  at 
these  shoals  would  connect  that  region  with  the  Cumberland  at  Burn- 
side,  just  at  tli^  crossing  of  the  Cincinnati  Southern  Eailroad.  Below 
this  point  the  Cumberland  is  navigable  for  at  least  four  months  of  the 
year.  The  building  of  these  seven  locks  will  certainly  i:end 'to  the  de- 
velopment of  the  coal  trade  as  much  as  the  construction  of  the  same 
number  of  locks  just  above  Nashville,  and  therefore,  in  view  of  the 
language  of  the  last  appropriation  act,  I  recommended  that  the  $50,000 
be  expended  as  indicated  in  the  act.  This  recommendation  was  ap- 
proved, and  a  careful  survey  of  the  river  from  the  first  shoal  below 
Burnside  to  the  head  of  Smith  Shoals  will  be  made,  as  well  as  observa- 
tions made  to  determine  the  volume  and  velocity  of  the  cuiTcnt  at  the 
various  stages  of  the  river  and  examination  for  lock  sites,  etc.  It  is 
proposed  when  lock  sites  have  been  definitely  determined  to  take  proper 
steps  for  securing  the  necessary  land. 

A  lock  and  dam  constitute  an  obstruction  to  navigation  which  is  only 
justifiable  when  their  aid  to  navigation  more  than  counterbalances  their 
injury.  The  locks  alone  are  no  obstruction.  The  dams  should  not  be 
built  until  they  are  required  as  an  aid  to  navigation,  which  will  not  be 
until  after  more  than  a  half  dozen  locks  are  built.  By  this  plan  the 
river  will  be  unobstructed  with  dains  until  their  construction  will  be  an 
immediate  benefit,  and  for  these  years  the  improvement  is  saved  the 
expense  of  maintaining  lock-keepers  and  the  wear  and  tear  on  lock 
macihinery  and  the  dams.  It  is  proposed  to  prosecute  work  simulta- 
neously on  as  many  locks  as  the  available  funds  will  permit. 

If  an  appropriation  of  $500,000  was  made  for  this  improvement  every 
other  year  for  the  next  twenty-eight  years  its  completion  could  be  ex- 
pected in  a  little  more  than  thirty  years  from  now.  During  this  thirty 
years,  if  nothing  is  done  for  the  river  excepting  the  building  of  the 
locks  and  dams,  navigation  instead  of  being  improved  will  for  most  of 
the  time  be  worse  than  it  is  to-day.  The  permanent  improvement  of 
the  river  by  locks  and  dams  will  benefit  the  next  generation,  but  in  the 
mean  while  the  present  generation  should  not  be  overlooked.  In  my 
opinion  not  less  than  $5,000  a  year — and  special  circumstances  may 
require  a  larger  amount  some  years — should  be  expended  on  this  part 
of  the  Cumberland  River,  over  300  miles  in  length,  in  building  and  re- 
pairing temporary  dams,  in  snagging,  and  other  necessary  work.  I  do 
not  estimate  for  this  separately,  as  it  is  so  small  compared  with  the 
amount  that  should  be  appropriated  for  the  improvement. 

BNG  92 122 
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As  Congress  has  indicated,  by  its  designating  $50,000  for  starting 
the  work  at  Smith  Shoals,  that  it  desires  the  work  to  be  carried  on 
there  as  well  as  at  the  locks  immediately  above  Nashville,  provided 
there  are  no  serious  engineering  objections,  it  is  proposed  in  the  fnture 
to  prosecute  the  work  from  both  points  at  as  many  locks  as  the  funds 
available  will  permit:  It  would  seem  better  to  treat  all  the  locks  as 
one  improvement  and  not  to  limit  a  part  of  the  appropriation.  It  is 
possible  that  complications  about  obtaining  a  suitable  site,  or  other 
causes,  might  leave  one  portion  of  the  river  with  more  funds  than  were 
nec^sary,  while  the  other  part  was  suffering  for  lack  of  money,  on 
account  of  the  appropriation  being  divided. 

Contract  was  entered  into  Febniary  24,  1891,  with  Messrs.  Bichi  & 
Holmes,  of  Nashville,  Tenn.,  for  building  ix)fferdani,  excavating  lock 
l)it,  and  building  masonry  of  Lock  No.  2.  The  time  for  the  completion 
of  this  lock  was  stated  to  be  on  or  before  August  24, 1892.  The  specifi- 
cations state  that  "excavation  will  be  carried  7  feet  and  probably  in 
places  10  feet  below  the  low-water  pool  No.l,"  and  that  the  foundation 
"shall  be  excavated  to  solid  rock.  Borings  show  some  irregularities, 
the  average  depth  of  rock  below  the  surface  of  low  water  in  pool  No. 
1,  at  a  point  close  to  the  dam,  being  4  feet,  and  300  feet  below  the  dam, 
9  feet.'' 

Actual  operations  establish  the  fact  that  solid  rock  can  not  be  found 
throughout  the  lock  pit  at  anything  like  the  depths  specified,  and  as 
the  masonry  must  not  be  permitted  to  rest  upon  the  insecure  foundation 
of  rock  slabs,  loose  rock,  gravel,  sand,  clay,  etc.,  existing  at  the  speci- 
fied depths,  it  became  obligatory  that  the  contract  be  modified  to  meet 
the  actual  condition  and  character  of  the  site,  it  being  evident  that  the 
contractors  could  not  be  required  to  do  the  work  except  in  accordance 
with  a  supplemental  agreement.  Such  agreement  or  modification  re- 
quires the  consent  of  the  sureties  of  the  contract.  In  this  case  one  of 
the  sureties  is  dead,  and  the  executors  of  his  estate  are  not  willing  to 
grant  consent  to  any  modification  of  the  contract  of  Rich  &  Holmes. 

Under  date  of  May  21, 1892,  it  was  recommended  that  the  contract  be 
terminated  under  provisions  permitting  a  terminati6n  "for  suflicient 
cause"  during  the  life  of  the  contract  witliout  liability  on  the  part  of 
the  United  States  upon  payment  to  the  contractor  for  all  work  done 
and  all  material  furnished.  This  recommendation  was  approved  by  the 
Secretary  of  War  June  3,  1892,  with  instructions  to  execute  su])ple- 
mental  articles  covering  a  termination  of  the  contract  under  the  pro- 
visions of  the  contract.  At  the  close  of  the  fiscal  year  this  matter  was 
in  process  of  adjustment  by  taking  inventory  of  property  and  apprais> 
ing  the  same.  Supplementary  articles  will  be  executed  as  soon  as  prac- 
ticable. 

When  the  stage  of  water  permits,  a  careful  examination  will  be  made 
of  the  present  site,  and  perhaps  other  locations,  to  determine  the  advis- 
ability of  con  tinning  the  work  at  the  present  site  or  of  submitting  a  new^ 
site  for  approval. 

Estimate  for  improving  Cumberland  River  by  locks  and  dams  from 

Nashville  to  head  of  .Smith  Shoals,  as  modified  in  1891 $7, 500, 000. 00 

Amount  appropriated 525, 000. 00 

Amount  expended,  imluding  outstanding  indebtedness  and  amounts 
covered  by  ooxitracta ^^^^       363^921*79 
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Money  statemenL 


July  1, 1891,  balance  unexpended $448,318.60 

Jane  30,  1892,  amount  expended  during  fiscal  year 64,  901. 49 

July  1,  1892,  balance  unexpended 383,417.11 

July  1, 1892,  outstanding  liabilities $1, 456. 37 

July  1,  1892,  amount  covered  bv  uncompleted  contracts 220, 882. 53 

222. 338. 90 


July  1, 1892,  balance  available 161,078.21 

Amount  appropriated  by  act  approved  July  13,  1892 250, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 411, 078. 21 


r  Amount  (estimated)  required  for  completion  of  existing  project 6, 725, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

<      30,  1894 1,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


3.  CUMBERLAND  RIVER,  ABOVE  MOUTH  OF  THE  JELLICO,  KENTUCKY. 

Two  appropriations  have  been  made  for  this  section  of  the  river, 
aggregating  the  sum  of  $15,000,  viz  : 

Act  of— 

March  3, 1881 $10,000 

August  2,  1882 5,000 

Ko  work  has  been  done  since  1882.  The  appropriation  of  $5,000, 
made  by  act  of  August  2, 1882,  and  held  over  and  unexpended,  was 
made  available  by  the  aet  of  September  19,  1890,  for  expenditure,  and 
to  be  "applied  to  the  removal  of  snags" and  sand  oars  in  the  said  Cum- 
berland Kiver,  above  Nashville,  Tenn." 

The  sum  of  $4,922.02  has  been  so  expended.  In  1891,  $3,374.46,  and 
in  present  fiscal  year,  $1,547.56.  For  work  done  see  "2.  Above  Nash- 
ville." 

Money  statement. 


July  1,  1891,  balance  unexpouded $1, 625. 54 

June  30,  1892,  amount  expended  during  fiscal  year 1, 547. 56 


July  1,  1892,  balance  unexpended 


77.98 


List  of  steamboats  (stern  wheel)  plying  on  Cumberland  Biver  below  Nashville. 


Name. 


Charles  A.  Blaokinsin 

J.  P.  Drouillard 

A.  B'rank 

D.  A.Goodin 

Alex.  Perry 

B.S.Rhea 

J.R.Skile8 

John  Orin,  No.  3 


Length. 


F«et. 

61 
165 

98 

103.6 
149.9 
165 

68 

95 


Breadth. 


Feet. 

18 

81 

18 

23.3 

28.5 

27 

17.9 

17 


Depth. 


Feet. 
3.6 
5 
4 
3 

8.5 
4.6 
3.1 
3.5 


Tonnage. 


Net. 
25. 20 
467. 17 
70.56 
69 

172. 76 

203. 77 
41.43 
95.33 


1940      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMT. 

LUt  of  8teamboai$  (stern  wheel)  plying  on  Cumherland  Biver  above  Xaskrilte, 


Nam«. 


Length. 


John  T.  CarHOD  . 

A.  Frank 

John  Fowler  — 

J.  W.  Hart 

E.T  Holman  ... 

Pearl 

J.J.Odil 

I.T.Rhea 

JohnOrm,  No.  3. 


Feet. 

85 

96 

140.5 
168 
100 
140 
140.5 
149.8 

95 


Breadth. 

IXepth. 

Feet. 

Feet. 

18.8 

3 

18 

4 

20 

3.5 

29 

3 

20 

3 

22 

2.7 

28.5 

3 

30.4 

3.9 

17 

8.5 

Tonnage. 


Xet. 

47.00 

70. 5e 

237.89 

21&.9>7 

71.50 

73.99 

172.76 

196.54 

0£».33 


Cumberland  Riverj  above  Nashvillef  bettceen  Burnside,  Kjf.,  and  Butler  Landing,  Tenn., 

distance  143  miles. 


Stem-wheel  steamers. 


Clayton  H.  Webb. 
Crt«c«nt 


Length. 


Feet. 

110 
80 


Breadth. 


Feet. 


25 
16 


Depth. 


Feet. 
3 
3 


ToDJiasQw 


09.98 
34.54 
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Cumberland  Kiver  below  Nashville,  Tenn.,  from  July  1, 1891  y  to  June  30, 1802, 


Artuloe. 


Tons. 


Article*. 


Wood l'i.625  Cattle 

(^^raiii     I  11. 6.'13   I  Horses  and  mules. 

Liimlwr 1  J>,700  1|  Salt 

jiiickH '  0.565,  Flonr 


T«1mu< 


4,000  l|  Coal. 


Articles. 


Hogs 

Shingle.s 

Iron 

Hai' 

General  niorchaudiso. 


Tora, 


600 
225 
200 

ir»tj 

2U,000 


Number  of  pasfcngfrs,  15,000. 


Cumberland  IHrer  above  Xashville,  Tenn.,  from  July  1, 1891,  to  June  SO,  1893, 


Articles. 


Sand 

Lumber 

Staves 

(Jrain  

Cattle I    3,018 

Salt I     1.988 

Spokes I     1,900 


14,900      Cross-ties 

14, 700  I    Tolmcco 

9, 900  1 1  Horses  and  nutle.s 

WwkI 

H«>}Jrt 

I^OK?* 

Flour 


4,  922 


II 


1,633 
1,6*J0 
1.423 
1,  32.") 
1,291 
1,12,'i 
928 


Articles. 


Coal 

Sheep 

BricKH 

Hay 

Shingles 

Iron 

General  merchandise. 


Tona. 


808 
500 
250 
195 
150 
100 
20,125 


Number  of  passengers,  22,000. 


Cumberland  River  above  Nashville,  Tenn.;   above  Burnside-Smiths  ShoalSj  from  July  i, 

lS91y  to  June  SO.  ISO'!. 


Articles. 


Coal 1 

Lops 

Cross- ties. 


Tons. 


500  ' 
11,250  I 
4,375 


Articles. 


StaA'es 

Cedar  logs  .. 
Cedar  post«. 


Tons. 


100 
645 
844 
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BB6. 

IMPROVEMENT  OP  CANEY  P^ORK  RIVER,  TENNESSEE. 

This  stream  rises  in  the  plateau  of  the  Cumberland  Mountains,  in 
Cumberland  County,  Tenn.,  and  discharges  into  the  Cumberland  Kiver 
at  Carthage,  about  116  miles  above  !N^ashville.  The  Caney  Fork  River, 
about  200  miles  long  and  having  its  course  and  watershed  wholly  in 
Tennessee,  is  navigable  to  Frank  Ferry,  about  92  miles  from  its  mouth. 

Under  provisions  of  act  of  Congress  approved  June  18, 1878,  an  ex- 
amination was  made  in  February,  1879,  from  the  mouth  of  the  river  to 
Sligo  Ford,  72  miles.  (See  Report  of  Chief  of  Engineers,  1879,  pages 
1275-1277.)  In  compliance  with  provisions  of  act  of  Congress  approved 
July  5, 1884,  the  examinations  of  1879  was  extended  in  1886  from  Sligo 
Ford  to  Frank  Ferry,  a  distance  of  20  miles.  (See  Report  of  Chief  of 
Engineers,  1887,  pages  1768-1771.)  The  cjiannel  was  found  to  be  ob- 
structed by  rock  reefs,  sand  and  gravel  bars,  snags,  and  overhanging 
trees. 

The  fall  from  Frank  Ferry  to  mouth  of  the  river,  92  miles,  is  estimated 
to  be  about  132J  feet. 

The  present  project,  based  on  the  data  obtained  during  these  exami- 
nations, is  to  improve  the  92  miles  of  river  from  Frank  Ferry  to  its  mouth 
by  removing  the  surface  obstructions  brought  down  by  the  annu9>l 
floods  and  building  necessary  riprap  dams  and  training  walls,  so  as  to 
obtain  sufQcient  water  for  safe  navigation  for  steamboats  drawing  not 
more  than  3  feet  during  the  usual  boating  season  of  about  five  months, 
from  February  to  July. 

The  following  appropriations  have  been  made  for  this  work  by  acts 
of  Congress,  viz: 

Act  of— 

June  14,  1880 $6,000 

March  3, 1881 4,000 

August  2,  1882 4,000 

July  5,  1884 ^ 3,000 

Augusts,  1886 3,000 

August  11,  1888 2,500 

September  19,  1890 2,500 

Total 25,000 

The  amount  expended  to  June30, 1891,  including  outstanding  indebted- 
ness was  $23,353.49,  which  was  used  in  removing  snags  brought  down  by 
the  annual  floods,  cutting  overhanging  trees,  reducing  gravel  and  sand 
bars,  in  repairing  and  building  wing-dams,  and  has  resulted  in  greatly 
improving  the  channel  from  Frank  Ferry  to  Mine  Lick -Shoals  when 
the  river  is  at  a  3-foot  stage  above  low  water,  especially  at  the  obstruc- 
tions known  as  Chandler  Island  Shoals  and  Trousdale  Ferry. 

Active  operations  in  channel  were  in  progress  at  the  close  of  the 
last  fiscal  year,  and  were  continued  during  this  year  from  Mine  Lick 
Island  to  mouth  of  the  river,  at  Carthage,  Tenn.,  removing  30  cubic 
yards  rock,  227  snags,  and  5,969  overhanging  trees  at  thirty-one  differ- 
ent localities  in  the  distance  of  about  60  miles.  ^  The  excellent  work 
done  in  clearing  the  channel  will  be  of  great  advantage  to  the  rafts 
and  flatboats  coming  down  on  the  so-called  rain  tides.  Work  was 
suspended  in  August^  1891,  the  appropriation  being  nearly  exhausted. 
The  property  pertaining  to  this  work  was  moved  down  the  Cumber- 
land Eiver  to  Nashville  and  placed  in  charge  of  watchmen,  with  other 
engineer  property,  as  a  measure  of  economy  and  safety. 
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The  anioniit  oxi>ei!do(l  dnring  the  fiscal  year,  including  ontetanding 
indebtedness,  whk  §2,r>()l.S(). 

A  small  outlay  is  absolutely  necessary  in  each  year  to  maintain  the 
channel  in  the  safe  navigable  condition  existing  in  Augxist,  1891,  for 
the  removal  of  snags,  drift,  and  other  surface  obstrui^tions  brought 
down  by  the  ann\ial  tioods,  as  is  common  to  the  mountain  streams  of 
this  section. 

The  commerce  of  the  Oaney  Fork  River  during  this  fiscal  year  has 
materially  increased;  three  small  steamboats,  with  an  aggregate  ton- 
nage of  4HU  net  tons,  having  plied  at  irregular  interval  npon  this 
stream.  The  greater  part  of  the  commerce,  however,  has  consisted, 
as  heretofore,  of  logs  and  lumber  in  rafts,  but  the  merchants  state  that 
rafts  reach  them  made  of  logs  from  the  Cumberland  Biver  and  its  sev- 
eral tril)utaries,  and  that  they  have  no  means  whereby  to  report  sep- 
arjitely  the  number  of  logs  or  rafts  received  from  the  Caney  Fork 
Kiver. 

Kst iraatc  for imi)roviii<?  Canry  Fork  River  from  lis  month  to  Frank  Ferry.  $45, 228.  00 

Amount  approjiriated 25,  OOO.  00 

Amount  expended,  inclnding  outBtauding  liabilitieB 24, 966.  62 

Money  statefneiit 

Jnly  1, 1801,  balance  unexpended $2, 5.35. 24 

Jiliio  30,  1892,  amount  ex])ended  during  fiscal  year 2, 481. 86 

July  1,  1802,  balance  unexpended 63. 38 

July  1,  1802  outstanding  liabilities 20.00 

July  1, 1802,  balance  available 33.38 

Amonnt  (estimat^id)  required  for  comjdetion  of  existinji^  project 20, 228. 00 

Amount  that  can  be  profitably  expended  iu  fiscal  year  endingJuneSO,  1804     20, 228. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1864»  and  1867. 


List  of  ateamhoats  {stem  wheel)  plying  on  Caney  Fork  liiver. 


Name. 

Length. 

Breadth. 

Depth. 

Tounage. 

AloT.  Porrv 

Feet. 
149.9 
140.0 
U9.5 

Feet. 
28.5 
22.0 
28.5 

Feet. 
3.5 
2.7 
3.0 

Net. 
172.  76 

IVhi  1 

73.08 

J.J,(Jdil 

172.76 

COMMERCIAL  STATISTICS. 


Caney  Fori'  Hirer,  Tennessee,  from  July  1,  1891,  to  June  SO,  1S9S, 


Artich'H. 


Grain. 
Salt  . . 


Tons. 


56 
70 


Kumber  of  piiHtteiigcrs,  10. 
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B  B  7. 

IMPROVEMENT.  OF  SOUTH  FORK  OF  CUMBERLAND  RIVER,  KENTUCKY. 

The  South  Fork  of  Cumberland  River  is  formed  by  the  junction  of 
Clear  Fork  and  New  Riyer  in  Scott  County,  Tenn.  From  the  point  of 
union  the  river  takes  a  northerly  course  of  about  88  miles,  35  miles  in 
Tennessee  and  53  miles  in  Kentucky,  entering  the  Cumberland  River 
near  Burnside,  Ky.,  about  2  miles  below  Smith  Shoals. 

An  examination  was  made  in  the  winter  of  1880,  under  the  provi- 
sions of  the  river  and  harbor  act  of  June  14, 1880.  It  was  then  found 
that  the  South  Fork  could  not  be  navigated  on  its  upper  waters,  owing  to 
the  great  sandstone  bowlders  that  obstructed  the  narrow  r^id  channel. 
Its  lower  course  from  Devils  Jumps  to  mouth  of  river,  a  distance  of  44 
miles,  was  found  to  be  seriously  obstructed  by  gravel  and  sand  bars, 
rock  reefs,  and  surface  obstructions,  similar  in  character  to  other  moun- 
tain streams  in  this  vicinity.  It  was,  however,  deemed  feasible  to  re- 
duce the  reefs  and  bars,  clear  the  channel  of  snags,  drift,  and  overhang- 
ing trees,  and  by  the  use  of  wing  dams  to  contract  and  deepen  the  chan- 
nel. 

The  original  project  consisted  in  thus  clearing  and  deepening  the 
navigable  channel  in  Kentucky  from  the  State  line  to  mouth  of  river, 
so  as  to  obtain  a  safe  channel  for  the  passage  of  rafts  and  flatboats  at  a 
stage  of  the  river  not  lower  than  3  feet  above  average  low  water. 
Work  has  been  limited  to  the  section  of  river  below  Devils  Jumps,  a 
distance  of  43.6  miles,  with  a  fall  of  134  feet;  58  feet  in  the  upper  12.6 
miles  and  76  feet  in  the  lower  31  miles  of  river. 

The  following  appropriations  have  been  made  for  this  work  by  acts 
of  Congress,  viz: 

August  2,  1882 $3,000 

July  5,  1884 4,000 

August  5,  1886 5,000 

Total 12,000 

The  amount  expended  to  June  30,  1891,  including  outstanding  liabili- 
ties, was  $11,968.94,  which  was  used  principally  at  Sloan  Shoals,  and 
Eoberts  Mill  Shoals,  improving  the  channel  and  securing  safer  naviga- 
tion for  rafts  and  flat  boats,  for  a  distance  of  about  16  miles  above  the 
mouth  of  river.  No  work  has  been  done  on  this  stream  since  Sep- 
tember, 1887,  and  no  expenditures  were  made  during  the  fiscal  year 
ending  June  30, 1892. 

The  Burnside  and  Nashville  Packet  Company  reports  that  because 
of  the  unfavorable  condition  of  the  channel  no  steamboats  have  ven- 
tured up  during  this  fiscal  year  though  urgently  requested  to  do  so, 
but  that  the  work  done  by  the  Government  has  caused  the  residents  to 
clear  up  the  tributary  streams,  thus  largely  increasing  the  rafting  in- 
terests. 

When  slackwater  navigation  is  secured  at  Burnside  under  the  ap- 
proved project  for  the  canalization  of  the  upper  Cumberland  Eiver,  it 
will  necessarily  give  a  sufficient  depth  for  navigation  for  several  miles 
up  the  South  Fork. 

Estimates  for  improving  South  Fork  of  Cumberland  BiveTj  Kentucky, 

From  Kentucky  line  to  Devils  Jumps $27, 538. 00 

Yxom.  Devils  Jumps  to  mouth  of  river 35, 265. 00 

Total  estimate 62,803.00 

Amount  appropriated 12, 000. 00 

Amount  expended,  including  outstanding  liabilities 11,  S^.  94 
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Money  statement. 

July  1, 1891,  balance  anexpendod .• • Wl.  03 

July  1,  1892y  balance  unexpended 41. 03 

July  1, 1892,  outfltanding  liabilities 9. 97 

July  1, 1892,  balance  arailable 31.06 

{Amount  (estimated)  required  for  completion  of  existing  project 50,  803. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1894    15,  OOO.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


South  Fork  of  Cumberland  Biver,  Kentucky,  From  July  1,  1891,  to  June  SO,  189B, 


Articles. 


I-OgB 

Ktaves 

Cros8-tiM  .. 
Cudar  poets 
Lmnb^  — 


89,196 


7.001 

921 

50 


_J 
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IMPROVEMENT  OF  TENNESSEE   RIVER  BETWEEN  CHATTANOOGA,  TEN- 
NESSEE, AND  FOOT  OF  BEE  TREE  SHOALS,  ALABAMA. 


BEPORT  OF  CAPTAIN  GEO,  W,  GOETHALS,  CORPS  OF  ENGINEERS,  OFFI- 
CER IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1893,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORK. 


IMPROVEMENTS. 


1.  Tennessee  River  bet  ween  Chattanooga, 
Tennessee,  and  foot  of  Bee  Tree 
Shoals,  Alabama. 


2.  Operating  and  care  of  Muscle  Shoals 
Canal,  Tennessee  River. 


ENaiNEER  Office,  U.  S.  Army, 

Florence,  Ala.y  July  7,  189J2. 

General  :  I  have  tlie  honor  to  transmit  lierewith  annual  reports  for 
the  works  of  improvement  in  my  charge  for  the  fiscal  year  ending  June 
30, 1892. 

«  *  :(t  «  4e  4[  4[ 

Very  respectfully,  your  obedient  servant, 

Geo.  W.  Goethals, 
Ca^taiiiy  Coiys  of  Engineers, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


C  C  1. 

IMPROVEMENT  OF  TENNESSEE   RIVER   BETWEEN   CHATTANOOGA,  TEN- 
NESSEE, AND  FOOT  OF  BEE  TREE  SHOALS,  ALABAMA  (260  MILES). 

The  report  on  this  portion  of  the  river  is  subdivided  to  agree  with 
the  allotments  of  the  appropriation  for  improving  Tennessee  liiver  be- 
low Chattanooga,  Tenn.,  act  of  September  19,  1890,  as  follows: 

1.  Chattanooga,  Tenn.,  to.  Decatur,  Ala.  (180  miles). 

2.  Decatur,  Ala.,  to  Florence,  Ala.  (50  miles). 

3.  Florence.  Ala.,  to  the  foot  of  Bee  Tree  Shoals  (30  miles). 

1945 
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1.  CHATTANOOGA,  TENNESSEE,  TO  DECATUR,  ALABAMA. 

The  most  serious  obstructions  in  this  section  of  the  river  are  Ross 
Towhead,  Burns  Bar,  "The  Suck,"  the  reefs  near  Bridgeport,  Ala., 
Widow  Bar,  and  Guntersville  Bar. 

Ross  Towhead, — This  divides  the  river,  about  1  mile  below  Chatta- 
nooga, into  two  portions;  the  right  chute,  generally  used  during  the 
medium  and  higher  water  stages,  is  not  navigable  during  low  wat^r, 
because  of  rock  ledges  extending  across  to  the  towhead.  The  left  chnte 
was  selected  for  navigation,  and,  to  increase  the  depth  of  water,  two 
riprap  dams  were  built  in  187^'74;  one  extends  from  the  head,  about 
two  thirds  across  to  the  right  bank;  the  other,  from  the  foot  of  the 
towhead,  downstream  for  ^  distance  of  400  feet.  Gravel  washed  out 
from  above  has  accumulated  at  the  foot  of  the  longitudinal  dam,  until 
at  present  a  gravel  bar  connects  its  extremity  with  the  left  bank;  about 
18  inches  is  the  available  depth  at  extreme  low  water. 

Burris  Bar. — Williams  Island,  about  7  miles  below  Chattanooga,  di- 
vides the  river,  the  present  low-water  channel  being  to  the  right  of  the 
island.  This  channel  is  obstructed  by  Burris  Bar,  consisting  of  ledgea 
of  rock,  entirely  across  the  channel ;  the  bar  is  about  1,800  feet  in  length 
and  the  available  depth,  at  extreme  low- water  mark,  is  about  1  foot. 
The  left  channel  is  obstructed  by  a  short  reef  at  the  head,  and  by  snags 
and  l>owlders.    No  work  of  improvement  has  been  done  here. 

"  The  SuekJ^^ — "The  Suck"  is  the  name  commonly  applied  to  the  sev- 
eral rapids  and  shoals  where  the  river  winds  in  a  tortuous  route  through 
the  mountains  below  Chattanooga,  covering  a  distance  of  8.6  miles,  in 
which  the  fall  is  10.5  feet.  The  obstructions,  separated  by  pools,  are 
known  as  Tumbling  Shoals,  the  Suck,  the  Pot,  the  Skillet,  und  the 
Pan,  and  are  formed  by  rock  reefs  and  bowlders,  and  by  projecting 
rocky  points  from  both  shores,  which  contract  the  waterway.  At  low- 
water  stages  Tumbling  Shoals  and  the  Skillet  are  especially  diflicnlt  to 
navigate;  as  the  river  rises,  the  Suck,  including  Suck  Point,  becomes 
difficult  to  stem,  while  the  Pot  and  the  Pan  are  very  great  obstructions 
during  the  high  stages. 

The  channel  work  carried  on  in  1869  and  1870  at  the  Suck  and  the 
Pot,  and  in  1889  at  the  Pan,  consisted  in  widening  thie  cross  section  by 
the  removal  of  bowlders,  projecting  rocky  points,  and  overhanging 
trees,  and  has  resulted  in  somewhat  diminishing  the  velocity  of  the 
current,  but  upstream  navigation  is  still  attended  with  delays  caused 
by  the  necessity  of  laying  lines  and  warping  vessels  over  the  swiftest 
places. 

Bridgeport  Bars. — There  are  three  bars  in  the  vicinity  of  Bridgeport, 
Ala.,  any  one  of  which  is  an  obstruction  to  navigation.  The  river  at 
this  locality  is  divided  by  Bridgeport  Island,  the  channel  on  the  left 
being  the  steamboat  route.  Near  the  heard  of  the  island  is  the  first 
rock  reef,  about  700  feet  in  length,  on  which  there  is  a  minimum  depth 
of  1  foot  at  extreme  low  water.  The  second  obstruction  is  just  above 
the  railroad  bridge,  also  rock  ledges,  about  1,100  feet  in  length,  with 
depth  of  water  at  lowest  stage  of  18  inches;  this  depth  covers  the  third 
rock  reef,  near  the  foot  of  the  island,  which  is  1,400  feet  in  length. 

Widow  Bar. — This  obstruction,  another  rock  reef,  is  about  2.5  miles 
below  Bridgeport  Island,  and  is  about  2,800  feet  in  lengthy  the  depth 
of  water  varying  from  1.5  to  2.5  feet. 

Ountersville  Bar. — The  river  just  above  Guntersville  is  obstructed 
by  bowlders  and  loose,  detached  rock,  which  makes  the  steamboat 
channel  very  crooked  and  difficult  of  passage  during  low-water  stages, 
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and  by  a  rock  ledge,  300  feet  long,  on  whicli  there  is  a  minimum  depth 
of  1  foot  of  water. 

Other  obstructions  of  minor»importance  exist  between  Guntersville 
and  Decatur,  but  their  exact  nature  and  extent  is  not  known,  as  a  sur- 
vey of  this  portion  of  the  river  has  UBver  been  made. 

The  approved  project  for  this  section  of  the  river  is  "  to  remove  ob- 
structions, so  as  to  secure  a  depth  of  at  least  3  feet  at  low  water," 
and  $50,000  of  the  appropriation  of  September  19, 1890,  was  allotted 
"  to  be  expended  in  removing  bowlders  by  blasting,  cutting  trees  from 
the  banks,  and  dredging  at  and  between  the  localities  known  as  Tum- 
bling Shoals,  Suck,  Pot,  and  Skillet,  in  the  mountains  below  Chatta- 
nooga, and  in  channel  excavation  at  Bridgeport  and  Guntersville, 
Ala." 

The  following  work  has  been  done  during  the  past  fiscal  year:  The 
survey,  begun  in  May,  1891,  was  complete  to  Kelly  Ferry,  about  23 
miles  below  Chattanooga;  surveys  were  made  of  the  Bridgeport,  Wid- 
ow and  Guntersville  bars;  total  length  of  surveys,  32  miles.  The  maps 
of  all  the  obstructions  have  been  platted. 

After  the  completion  of  the  survey,  a  working  party  was  organized, 
and  work  at  Tumbling  Shoals'and  Suck  Point  begun.  At  the  former 
locality,  the  channel  immediately  below  was  considerably  straightened 
by  the  removal  of  obstructing  bowlders  at  Poor  Horse  and  Broad  Axe 
Bars,  and  though  rock  excavation  was  attempted  in  the  channel  at  the 
shoals,  with  a  view  of  increasing  the  depth  and  of  distributing  the  fall 
over  a  greater  distance,  high  water  stopped  the  work  and  but  little 
could  be  accomplished. 

From  the  head  of  Tumbling  Shoals  to  the  head  of  the  Suck  the  large 
bowlders  along  the  bank,  together  with  the  timber  up  to  high-water 
mark,  were  removed  by  blasting  Jtnd  cutting,  to  facilitate  discharge  at 
the  medium  and  higher  water  stages.  Eight  thousand  and  eighty- 
three  cubic  yards  of  rock  and  3,793  trees  were  removed. 

Under  advertisement  and  specifications,  dated  November  10, 1891, 
bids  were  opened  November  30,  1891,  as  follows : 

Abstract  of  proposals  for  removing  rock  at  and  near  Gunter  Beef  Tennessee  Biver, 
Alabama,  opened  at  Engineer  Office,  U.  S,  Army,  Florence,  Alabama,  Monday,  Novem- 
ber SO,  1S91. 


No. 

Name  and  address  of  bidder. 

Bate  per 
tun. 

Total  for 
1,600  tons. 

Bemarks. 

1 
2 

B.  G.  Bailey,  Atlantic  City,  N.  J 

Neelv  &  Smith.  Chattaiioosa.  Teiin  .... ... 

$4.90 
1.75 

$7,840 
2,800 

Exceeds  available  amount. 
Lowest  bid. 

A  contract  was  entered  into  December  11  witli  Neely  &  Smith,  of  Chat- 
tanooga, Tenn.,  the  lowest  bidders,  for  excavating  a  chaimel  150  feet  wide 
through  the  reef  at  Guntersville  and  for  the  removal  of  obstructing 
bowlders  near  the  head  of  Henry  Island.  The  contractors  prepared  the 
neeessaiy  plant  for  commencing  the  work,  but  the  river  rose  and  ha« 
not  been  suf&cieiitly  low  since  to  enable  the  work  to  be  done. 

During  the  year  liabilities  to  the  amount  of  $39,049.62  were  incurred, 
leaving  an  available  balance  of  the  allotment  for  this  part  of  the  work 
of  $8,431.14,  out  of  which  the  contract  for  removing  bowlders,  etc^,  at 
and  near  Gunter  Eeef,  about  $4,000,  is  to  be  paid. 

For  further  details  of  work  done  attention  is  invited  to  appended 
report  of  Mr.  D.  L.  Sublett,  assistant  engineer. 
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2.  DECATUR,  ALABAMA,  TO  FLORENCE,  ALABAMA. 

The  principal  obstrnctions  are  the  Muscle  Shoals,  extending  from 
de(»p  water  at  Browns  Ferry  to  deep  water  at  Florence,  a  distance  of 
38  miles,  only  8  of  which  are  navigable,  and  embracing  Elk  Kiver  Shoals^ 
liig  Muscle  and  Little  Muscle  Shoals. 

The  object  of  the  improvement  is  to  make  continuous  navigation 
around  these  obstructions  by  means  of  a  lateral  canal. 

The  approved  project,  according  to  which  work  is  being  done,  bas#d 
ux)on  the  survey  of  1872,  and  somewhat  modified  in  1857,  is: 

(1)  To  enlarge,  rebuild,  and  straighten  the  old  canal  around  Big  Mus- 
cle Shoals,  built  by  the  State  of  Alabama  in  1831-'36,  and  abandoned  in 
1837,  by  constructing  a  canal  14.5  miles  long,  having  nine  locks,  with 
a  total  lift  of  85  feet,  and  an  aqueduct  900  feet  long  an4  60  feet  wide 
over  Shoal  Greek,  with  the  necessary  permanent  dams  and  bridges  over 
the  several  creeks  and  ravines,  the  canal  trunk  to  be  from  70  to  120 
feet  wide  at  the  water  surface  and  6  feet  deep,  and  the  locks  300  feet 
long,  60  feet  wide,  and  having  a  depth  of  6  feet  of  water  on  the  miter 
sills. 

(2)  To  construct  at  Elk  Eiver  Shoals  ar  canal  1.6  miles  long,  with  two 
locks,  having  lifts  of  12  feet  and  from  6  to  9  feet,  respectively,  and  of 
same  dimensions  as  the  locks  at  Big  Muscle  Shoals. 

(3)  To  blast  at  Little  Muscle  Shoals  a  channel  through  the  bed  rock 
of  the  river,  and  to  construct  stone  wing  dams  and  retaining  walls  to 
contract  the  w  aterway  and  to  check  the  velocity  of  the  current  at  cer- 
tain points;  as  moditied  in  1890:  to  construct  a  lateral  canal  on  the 
north  bank  15,000  feet  long,  with  a  guard  lock  at  the  head  and  a  lock 
at  the  foot,  having  a  lift  of  12  feet,  and  of  same  dimensions  as  the  lock 
at  Big  Muscle  Shoals. 

During  the  fiscal  year  the  following  work  has  been  done: 

Elk  River  Division, — For  the  purpose  of  determining  the  amount  of 
excavation  necessary  to  make  the  new  channel  along  the  left  bank,  a 
survey  from  Browns  Ferry  to  Lock  A  was  begun ;  the  transit  and  level 
lines  were  run,  but  the  soundings  were  interrupted  by  high  water;  the 
field  work  was  platted. 

The  drift  sluice  built  in  the  longitudinal  dam  which  forms  the  basin 
above  Lock  A  was  completed,  and  by  this  means  the  basin  was  kept 
comi)aratively  free  from  accumulations  of  drift  that  had  hitherto  been 
a  great  source  of  trouble.  The  sluice  is  opened  and  closed  by  means  of 
the  Parker  automatic  gate.  After  the  completion  of  this  gate,  the  un- 
completed portion  of  the  longitudinal  dam,  consisting  of  a  gap  650  feet 
long  in  the  tow-heads  opposite  Milton  Bluff,  was  finished  up  to  grade 
and  all  breaks  made  during  high  water  were  repaired;  1,510  cubic 
yards  of  broken  stone  were  placed  along  the  inner  slope  of  the  dam  to 
stop  leaks. 

Lock-keepers'  houses  were  built  on  the  Government  lands  at  locks 
A  and  B.  Several  small  ditches  were  cut  in  the  bottoms,  on  each  side 
of  the  canal,  for  the  purpose  of  draining  the  sloughs. 

Below  Lock  B  work  of  deepening  and  widening  the  channel  was  con- 
tinued by  dredging  and  blasting;  about  20,500  cubic  yards  were  exca- 
vated and  formed  into  an  embankment  on  either  side  of  the  channel. 
At  Nance  Eeef  all  loose  rock  was  removed  and  the  reef  blasted,  so  as 
to  give  at  extreme  low  water  a  depth  of  2.5  feet.  With  the  excavated 
material  a  training  wall  was  built  along  the  left  side  of  the  cut  to  deflect 
the  strong  cross  current  that  existed  during  low- water  stages.    Buoys 
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were  placed  from  Gilchrist  Chute  to  the  foot  of  l^ance  Reef,  to  mark 
the  channel  to  be  followed  by  steamboats. 

Muscle  Shoals  Division. — The  gap  at  the  inner  end  of  the  wing  dam 
at  the  head  of  the  canal  was  closed. 

The  work  of  rebuilding  the  railway  along  the  to wpath  was  continued 
and  about  4.75  miles  buSt  during  the  year,  completing  the  track  from 
the  head  to  the  foot  of  this  division.  The  track  is  well  ballasted  with 
broken  stone  throughout,  and  a  new  40-pound  steel  rail  is  used  on  the 
side  nearest  the  canal.  The  bridges  along  the  line  were  strengthened 
by  lateral  bracing;  the  bridges  across  Blue  Water  and  Shoal  Creeks, 
being  unsafe  tor  the  new  locomotives  in  use,  the  former  was  strength- 
ened by  placing  intermediate  trestles,  thus  reducing  the  length  of  the 
spans,  while  the  latter  was  replaced  by  a  new  one,  composed  of  20-inch 
I  beams  with  lateral  bracing. 

The  quarrying  and  crushing  of  stone  at  the  Lock  4  quarry  was  con- 
tinued; the  product  was  used  in  ballasting  the  track,  and  also  placed 
along  the  inner  slope  of  the  canal  embankment  to  stop  leaks  and  to 
protect  the  slope  against  wash  by  waves  from  passing  boats.  About 
4.5  miles  had  been  thus  protected  by  March  1,  when  the  work  was  sus- 
pended, due  to  lack  of  funds. 

The  lockkeeper's  house  at  Lock  1  was  completed,  and  houses  were 
built  during  the  year  at  locks  2,  3,  4,  5,  and  6;  the  house  at  Lock  9  is 
finished,  except  interior  carpenter  work  on  lower  floor,  and  painting.  In 
addition  to  the  foregoing,  assistant  lock-keepers'  houses  were  built  at 
locks  3,  6,  and  9,  |ind  a  house  for  the  storage  and  protection  of  prop- 
erty was  built  at  Lock  6.  Cisterms  were  built  near  the  houses  at  locks 
1,  2,  3,  4,  and  5. 

Ditches  were  dug  in  the  bottoms  along  the  canal  to  drain  the  sloughs. 

A  survey  of  the  canal  was  made  from  Lock  2  to  Lock  4,  this  being 
the  portion  that  is  to  be  widened  and  Straightened,  should  commerce 
warrant  it. 

Land  for  sites  for  lock-keepers'  houses  was  purchased  at  locks  5 
and  9;  20  acres  of  land  at  the  mouth  of  Second  Creek,  damaged  by 
overflow  when  the  canal  trunk  is  filled  with  water,  were  also  bought. 

The  contracts  with  A.  E.  Perry,  of  Chattanooga,  for  the  construction 
of  a  dredge  hull,  and  with  the  Steam  Shovel  and  Dredge  Company,  of 
Bucyrus,  Ohio,  for  machinery  for  same,  were  completed,  and  the  dredge 
was  put  in  successful  operation. 

The  contract  with  Ed.  J.  Howard,  of  Jeffersonville,  Ind.,  for  the  con- 
stiTiction  of  a  light-draft  towboat,  has  been  completed.  The  boat  has 
been  used  to  carry  supplies  from  Chattanooga,  Decatur,  and  Florence 
to  both  divisions  of  the  canal,  and  from  the  canal  and  Florence  to  Riv- 
erton,  Ala.,  and  also  for  carrying  funds  for  the  payment  of  employes. 

For  details  of  work  done  on  the  two  divisions  of  the  canal  attention 
is  invited  to  appended  reports  of  Mr.  W.  G.  Williamson  and  Mr.  W. 
A.  McFarland,  assistant  engineers,  in  local  charge. 

Little  Muscle  Shoals. — ^The  improvement  under  the  modified  project 
of  1877,  as  above,  has  been  practically  completed  by  cutting  a  channel 
2.5  miles  long  through  the  bed  rock  and  building  some  3  miles  of  rip- 
rap wing  dams.  The  results  obtained  are  not  satisfactory,  and  the 
project  was  accordingly  modified  in  1890,  as  before  stated. 

No  work  was  done  under  the  modified  project  during  the  year.  Five 
buoys  were  placed  to  mark  the  right  of  the  channel  to  be  followed  by 
steamboats. 

During  the  fiscal  year  |124,866.64  were  expended,  including  out- 
standing liabilitieSt 
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3.  FLOBENCE,  ALABAMA,  TO  THE  FOOT  OF  BEE  TREE  SHOA.I.S. 

Colbert  and  Bee  Tree  shoals,  beginning  about  22  miles  below  Flor- 
ence, form  tlie  principal  obstructions  to  navigation  during  the  low- water 
stages.  These  shoals,  which  may  be  considered  as  forming  one  con- 
tinuous obstacle,  are  8  miles  in  lengthy  with  a  total  fall  of  25  feet  at  low 
water,  and  at  this  stage  the  depth  in  the  channel  is  about  ^5  feet. 
Four  islands  divide  the  river  through  the  shoals  longitudinaUj,  and  the 
work  heretofore  carried  on  for  the  improvement  of  navigation  consisted 
in  building  riprap  dams,  which,  in  connection  with  the  islands,  confined 
tlie  water  to  the  chute  along  the  north  bank.  Increased  depth  was 
obtained  by  channel  excavation.  This  method  does  not  give  results 
aile(|uate  to  the  present  needs  of  commerce. 

The  project,  adopted  in  1890,  contemplates  the  construction  of  a 
lateral  canal  on  the  south  bank  of  the  river,  7.8  miles  long,  150  feet  wide 
at  the  water  surface,  with  a  depth  of  7  feet.  A  combined  lock,  with  a 
total  lift  of  25  feet,  was  originally  intended  to  be  placed  at  the  lower 
end  and  a  guard  lock  at  the  head  for  use  when  necessary  at  very  hi^h 
water,  the  locks  to  be  80  by  350  feet,  with  a  depth  of  6  feet  of  water  on 
the  miter  sills  at  extreme  low  water. 

This  project  was  modified  after  the  detailed  surveys  of  1891  were 
completed  by  substituting  for  the  combined  lock  two  locks  of  12  and  13 
feet  lift,  respectively,  at  extreme  low  water,  and  separated  by  a  pool  1 
mile  in  length. 

The  survey,  begun  in  May,  1891,  was  completec^  and  the  proposed 
canal  was  located  and  staked  out;  the  center  line  was  determined  after 
an  accurate;  topograi)hical  knowledge  of  the  ground  was  obtained  from 
the  preliminary  lines  run  to  include  the  entire  bottom.  The  section 
lines  were  also  noted.  A  complete  topographical  map  of  the  route  was 
made,  and  from  this  the  estimates  for  the  construction  of  the  canal 
were  based. 

With  the  approval  of  the  Secretary  of  War  negotiations  were  entered 
into  for  the  purchase  of  the  necessary  land,  so  that  work  might  be  com- 
menced on  the  construction  of  the  lowest  lock.  Satisfactory  agreements 
have  been  concluded  for  the  purchase  of  269.66  acres  of  the  total  309.07 
aeres  required,  and  the  matter  has  been  referred  to  the  Department  of 
Justice  for  examination  of  titles  and  preparation  of  deeds.  As  these 
examinations  have  not  yet  been  completed,  no  work  of  construction 
could  be  done. 

As  soon  as  the  spring  freshets  subsided  the  center  line  was  marked 
by  monuments  and  referred  to  bench  marks.  In  order  to  ascertain  the 
exa<?t  character  of  rock  for  lock  foundations,  test  pits  were  sunk  at  the 
proposed  gate  abutments;  but  one  of  these  reached  rock  at  the  close  of 
tl»c  fiscal  year,  and  the  rock  was  examined  to  a  depth  of  4  feetj  in  an- 
otlier,  rock  was  found  by  the  drills. 

Authority  has  been  granted  to  expend  $3,500  in  removing  a  few  rocks 
that  obstruct  the  present  channel  and  in  repairing  the  break  at  the 
junction  of  the  longitudinal  dam  and  Colbert  Island.  Nothing  was 
done,  as  the  water  remained  too  high  to  obtain  satisfactory  results. 

A  survey  was  completed  from  Florence  to  the  head  of  Colbert  Shoals, 
a  distance  of  21  miles,  and  detailed  examinations  were  made  at  Tus- 
cumbia  Bar  and  other  reported  obstructions  below.  The  field  notes 
were  platt<^d. 

Of  the  $150,000  allotted  for  this  section  of  the  river,  $30,646.67  were  . 
expended  during  the  fiscal  year,  including  outstanding  liabilities,  of 
which  nearly  $15,000  is  for  purchanc  of  lana# 
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Appropriations  for  improving  the  Tennessee  Eiver  below  Ohatta- 
nooga,  including  surveys,  have  been  made  as  follows: 

March2,  1827 $200.00 

AugQBtSO,  1852 50,000.00 

Jane  9,  1860 1,350.00 

June  12, 1860 1,406.1M 

March3,  1871 80,000.00 

June  10,4372 50,000.00 

March  3,  1873 100,000.00 

June  23, 1874 100,000.00 

March  3, 1875 360,000.00 

August  14,  1876 255,000.00 

June  18, 1878 -• 300,000.00 

March  3, 1879 210,000.00 

June  14,  1880 300,000.00 

March  3,  1881 250,000.00 

August  2,  1882 250,000.00 

July  5, 1884 350,000.00 

Augusts,  1886 262,500.00 

August  11,  1888 250,000.00 

September  19,  1S90 450,000.00 

Total ,..    3,620,456.94 

The  money  statement  for  this  work  is  consolidated  with  that  for 
Tennessee  River  below  Bee  Tree  Shoals  (Appendix  B  B  1),  so  as  to 
embrace  the  entire  reach  of  the  river  below  Chattanooga,  as  follows: 

TENNESSEE  RIVER  BELOW  CHATTANOOGA,  TENNESSEE. 

Money  statement.     . 

July  1,  1891,  balance  unexpended $349,885.56 

June  30,  1892,  amount  expended  during  fiscal  year 196, 495. 95 

July  1,  1892,  balance  unexpended 153, 389. 61 

July  1, 1892,  outstanding  liabilities $19,864.32 

Jufy  1,  1892^  amount  covered  by  uncompleted  contracts 2, 800. 00 

22, 664. 32 

July  1, 1892,  balance  available 130,725.29 

Amount  appropriated  by  act  approved  July  13,  1892 500, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 630, 725. 29 


'Amount  (estimated)  required  for  completion  of  existing  project 5, 837, 939. 81 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1894 2,155,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


REPORT  OF  MR.    D.   L.    BUBLETT,  ASSISTANT  ENGINEER. 

Statement  of  work  done  during  the  fiscal  year  ending  June  30,  1892,  on  the  Ten- 
nessee River  between  Chattanooga,  Tenn.,  and  Decatur,  Ala. : 

At  the  close  of  the  last  fiscal  year  the  survey  of  that  portion  of  the  river  embraced 
between  Chattanooga  and  ShcHmound  had  reached  the  head  of  Suck  Point,  about  11 
miles  below  Chattanooga,  but  owing  to  unfavorable  stage  of  the  river  no  soundings 
of  importance  had  been  taken.  On  July  2,  the  river  having  fallen,  the  survey  was 
pushed  to  completion  at  Kelly  Ferry,  a  distance  of  22.7  miles,  though  the  examina- 
tion of  the  river  was  continued  to  Shellmound. 

The  party  was  transferred  to  Bridgeport,  Widow  Bar,  and  Gnntersville,  and  made 
detailed  survevs  of  these  obstructions ;  distances  coveted  were  as  follows :  Bridge- 
port survey  4.86  miles,  Widow  Bar  0.58  miles,  Gnntersville  3.82  miles. 
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A  line  of  levels  was  run  from  the  end  of  the  Sack  survey  t-o  Bridgepoi-t  to  connect 
th('  surveys.  This  gave  a  contimious^Iine  of  levels  from  Cnatianooga  to  Widow  Bar, 
about  60  miles. 

As  the  staffe  of  the  river  at  the  time  of  the  sur\'ey  at  Guntersville  was  unfavorar- 
bio  for  the  obtaining  of  reliable  information,  after  the  river  had  reached  a  very  loir 
stage  closer  examinations  were  mnde  and  low- water  fall  obtained.  This  opportunity 
was  taken  to  locate  permanent  bench  marks  at  the  head  and  foot  of  all  shoals  and 
points  likely  to  require  improvement,  at  from  4  to  5  feet  above  water  surface,  so  that 
at  any  future  day  should  the  survey  be  continued  low- water  plane  could  ly  readily 
established. 

The  low -water  plane  w^as  very  accurately  determined  from  Chattanooga  to  Brid^^e. 
port,  as  well  as  the  high-water  slope.  All  levels  of  the  survey  were  referred  to  the 
zero  of  the  Chattanooga  gauge,  which  is  said  to  be  630.64  feet  above  mean  tide,  and 
is  the  lowest  water  ever  known.  WTienever  practicable,  levels  were  taken  directly 
on  the  river  bed  without  reference  to  water  surface,  but  the  latter  was  alwa^"^ 
uot<Ml. 

The  discharge  of  the  river  at  a  3-foot  stage  was  obtained  at  a  cross  section  1  mile 
below  the  Chattanooga  gauge.  The  river  was  divided  into  sections  of  50  feet,  and 
a  number  of  velocities  taken  in  each  section,  llie  total  area  of  cross  section  wfls 
7,900  square  feet,  and  mean  velocity  2.19  feet  per  second,  giving  a  discharge  of  17,301 
cubic  feet.  The  discharge  at  a  30-foot  stage  was  also  determined  at  the  same  crosa 
section ;  area  of  cross  section,  40,336  square  feet;  mean  velocity,  5.49  feet  per  second, 
giving  a  discharge  of  221,444  cubic  feet  per  second. 

During  the  winter  and  spring  tides  of  1892  detxiiled  observations  were  made  of 
the  action  of  the  current  at  various  stages  from  5  to  38  feet,  and  surface  velocities 
taken  in  the  channel  at  all  important  points  to  determine  at  what  points  and  stages 
navigation  was  the  most  difficult.  From  these  observations  the  accompanying  tables 
were  prepared  and  will  be  of  interest. 

Maps  of  all  portions  needing  improvement  were  drawn  on  a  scale  of  50  to  200  feet 
per  inch,  as  the  necessities  were  thought  to  require,  with  5-foot  contours  to  high 
water  mark. 

In  the  mountain  section,  the  obstructions  consist  solely  of  conglomerat-e  sandstone 
reefs  and  bowlders,  and  bars  of  rounded  sand  cobblestones  brought  down  by  moun- 
tain streams  entering  the  river.  An  analysis  of  the  stone  showed  as  follows,  and 
fairly  represents  all  rock  in  this  section : 

Silica 1..  93.699 

Oxide  of  iron  and  alumina 5. 739 

Lime 0.298 

Magnesia 0.264 

At  Ross  Towhead,  Bridgeport,  Widow  Bar,  and  Guntersville,  the  rock  is  limestone 
dipping  either  up  or  down  stream  with  gravel  between  ledges. 

As  soon  as  possible  after  completion  ot  the  survey,  a  force  was  organized  and  the 
necessary  appliances  and  plant  secured  for  work  in' the  channel  at  Tumbling  Shoals. 
Three  cribs,  each  13  by  8.5  by  8  feet,  were  put  in  at  the  head  to  break  the  force  of 
the  water  while  excavating.  Twenty -eight  cubic  yards  of  rock  were  removed  from 
the  channel,  requiring  89  feet  of  holes  to  be  drilled.  The  excavated  material  was 
placed  in  the  cribs.  High  water  stopped  channel  work,  and  the  force  was  employed 
in  removing  bowlders  and  trees  from  the  banks  to  high  water. 

On  May  1  work  was  beguu  at  Suck  Point  and  consisted  in  widening  the  cross 
section  by  the  removal  of  largo  bowlders  and  trees  along  the  bank  from  low  to  high 
water  mark. 

The  following  work  has  been  done  during  the  year:  Four  snags  removed  from  the 
channel  at  Tumbling  Shoals:  1,181  trees  cut  from  the  left  bank  and  2,270  from  the 
right  bank  between  the  head  of  Tumbling  Shoals  and  foot  of  Suck  Point:  342  trees 
cut  from  the  left  bank  at  the  Suck.  At  Poor  Horse  Bar  758  cubic  yaros  of  rock 
blasted  and  removed^  at  Shoal  Point  1,766^'cubio  yards  of  rock  were  removed.  At 
Suck  Point  5,559  cubic  yards  of  rock  were  blasted  and  all  excepting  1,339  cubic  yards 
were  removed.  One  thousand  and  eighty-five  feet  of  holes  were  drilled  in  rock  at 
the  Suck,  preparatory  to  blavsting.  All  blasted  rock  was  boated  and  dumped  in  the 
big  eddies  between  the  shoals. 

Miscellaneous  work  consisted  in  the  erection  of  derricks,  platform  for  drilling, 
repairs  of  barges,  quarter  boat,  skiffs,  boating  of  coal,  supplies,  etc. 
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Statement  skomng  in  miles  per  hour  the*8nrfac€  velocity  of  current  in  channel  at  different 
readings  of  gauge  at  the  head  of  Tumbling  JShoah,  Tennmsee  River. 


Gaage  readings. 


6.45. 


Miles 


9.65. 


MiUa 


Tumbling  Shoals 

Suck  Point 

Suck 

Suck  Shoals 


Richie  Point. 


Pofc . . . 
SkUlet 


per  fumr.  per  hour 
4.18 
5.55 
7.52 


5. 12 
5. 21 
7.13 
5.03 


6.32 
6.02 


7.17 
6.15 


10.00.    !    12.40. 


Miles       Miles 
per  hour,  per  hour. 

4.22 

5. 75  6. 32 

7. 95  7. 79 


8.02 

4.82 


21.40. 

38. 

Miles 

Miles 

per  hour. 

per  hour. 

5. 38 

4.86 

6.62 

7.17 

6.79 

8.32 

6.92 

9.13 

8.84 

10.25 

4.73 

4.94 

Beniarks. 


Velocity  of  current  de- 
creases as  river  riHes  at 
Suck. 

Current  strong  at  high 
stages  on]  V. 


Statement  shaving  difference  (in  feet)  hettteen  high  and  low  water  at  important  points  he- 

tween  Chattanoogaj  Tenn.,  and  Bridgeport,  Ala, 


Locality. 


Chatt-anooga 

Head  of  Ross  Towhead 
Foot  of  Eoss  Towhead . 
Chattanooga  Creek 


Browns  Ferry 

Head  of  Williams  Island ... 

Jackson  Bar 

Head  of  Tumbling  Shoals. 
Foot  of  Tumbling  Shoals  .  ■ . 

Head  of  Susk  Point 

Head  of  Suck 

Foot  of  Suck  Wall 

Head  of  Sack  Shoals 

Foot  of  Suck  Shoals 

Richios,  between  Suck  and 
Pot. 

fleadofSkiUet 

FootofSkiUet 

Kelleys  Forrj- 

Shellmound 

Bridgeport 


Low- 

wat«r 

fall. 


2 

3.84 

4.70 


7.18 
7.35 
11.12 
11.80 
17.47 
17.51 
17.86 
10.58 
20.64 
22.23 

24.12 
28.74 
29.21 
32. 71 
37.06 


1867, 
high- 
water 

fall. 


1.73 
1.18 


3.55 

"5' 44* 

"7."  79* 
8.63 

'22.14' 

24.13 

'3i.*4i' 

54.20 


1881, 
low- 
water  ele- 
vation. 


630.64 
628.64 
620. 80 
625.90 


623.46 

623.29 

619. 52 

618. 78 

613. 17 

613. 13 

612,78 

611.06 

610 

608.41 

607.66 

606.52 
603.90 
601.43 
597.93 
503.58 


High- 
water  ele- 
vation. 


688.64 


686.91 
687.46 


685.09 


683.20 


680.85 
68U.01 


666.50 
604.51 


657.23 
'634*35 


Differ- 
ence. 


58 


60.11 
61.56 


61.63 


64.42 


68.07 
68.95 


58.84 
57. 99 


55.80 
'46.*  77 


Remarks. 


United  States  gauge. 


United  States  gauge. 
Bend  at  Lookout 
Mountain. 

Above  bar. 

Bottoms  disappear. 


Foot  of  fall. 


Left    channel,    railroad 
bridge. 


REPORT  OF  MR.   W.    G.   WILLIAMSON,   ASSISTANT  ENGINEER. 


SummaiT  of  work  done  on  Elk  River  Division  of  the  Muscle  Shoals  Canal,  from 
July  1,  1891,  to  June  30.  1892: 

(1)  Above  Lock  A, — llie  cross  dam  opposite  Miltons  Bluff  was  removed  by  the 
dredge ;  1,352  cubic  yards  of  loose  rock  were  handled.  £ight  thousand  two  hundred 
and  eighty-six  cubic^^yards  of  mud  and  sand  were  dredged  from  the  back  of  the  dam 
behind  the  tow-heads  just  below  Miltons  Bluff,  in  order  to  build  that  portion  of  the 
dam  which  was  incomplete.  Seven  hundred  and  twenty-two  cubic  yards  of  mud  and 
sand  and  clay  were  dredged  and  rempved  with  shovels  from  the  cofferdam  surround- 
ing the  drift  sluice,  and  the  sluice  gate  prepared  for  use.  Three  thousand  five  hun- 
dred and  sixty-two  and  one-half  cubic  yards  of  stone  were  quarried  at  the  I^luff 
quarry,  9^  cubic  yards  of  dimension  stone,  and  812  cubic  yards  of  stripping  done. 
Fourteen  cubic  yards  of  stone  were  cut  for  the  lock  masters'  houses  to  be  built  at 
Locks  A  and  B.  Two  hundred  and  twenty-seven  and  three-fourths  cubic  yards  of 
masonry  were  built  at  the  ends  of  the  drift  sluice.  The  sluice  finished  and  put  to 
nse.  Four  thousand  four  hundred  and  six  cubic  yards  of  riprap  dam  were  built  above 
Lock  A. 

(S)  At  Lock  A, — Forty-five  cubic  yards  of  earth  were  excavated  for  a  drain  to  carry 
off  the  surface  water.  *  The  foundation  for  the  lock  master's  house  was  excavated. 
The  house  itself  built  complete,  as  per  plans.  There  were  19.27  cubic  yards  of  rabble 
masonry  in  the  foundation. 
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(.t)  Rehccen  Tjocks  A  and  B. — DitclioH  were  dug  to  drain  the  sloughs  on  both  sides 
of  the  cAnal.    There  were  1,635  cubic  yards  earth  excavation  in  the  ditches. 

(4)  At  Lock  B. — The  tbundittion  for  the  h)t*k  master's  house  at  Lock  B  was  exra- 
Tftted,  and  tlie  nisiHonry  work,  19.27  cubic  yards,  built.  The  house  itself  was  built 
complete,  an  per  plans. 

(.5)  Below  IxKk  H. — In  the  channel  below  Lock  B  dredging  was  continued,  with  the 
aw»i8t4ince  of  an  occasional  bla,st  when  the  rock  proved  of  too  solid  a  character  to 
be  handled  by  the  dre<lge  alone.  Forty-five  cubic  yards  of  solid  rock  were  taton 
from  this  channel,  and  20,4S8  cubic  yards  of  loose  rock.  This  material  wa«  formed 
into  a  bank  on  the  ri^ht  of  the  channel,  and  at  extreme  low  water  is  for  a  gre»t-er 
portion  of  the  length  of  the  cut  exposed  to  view.  Five  hundred  and  forty  six  cubic 
yards  of  solid  rock  were  blasted  and  removed  from  Nance  Reef  and  placed  on  either 
side  of  the  channel  as  giii<le8  for  boats  crossing  the  reef.     The  channel  and  it*  ap- 

RroachcH  are  very  mu<'h  improved.  Six  buoys  were  anchored  along  the  channel  from 
ance  Re«*f  to  Gilchrint  ('hut<',  indicating  the  channel  to  be  used  by  steamboats. 
(6*)  MiHcdlaneouH. — This  work  consist^Hl  in  repairing  the  vc-ssels  and  tools  belong^- 
ing  t-o  tlie  plant;  boating  material,  not  only  from  point  t^  point  of  the  work,  but  alHo 
from  IVcatur  to  this  divisicjn  and  the  lower  division;  boating  wood  and  coal,  haul- 
ing supplies,  sharpening  t<»ols  for  the  quarry,  repairing  Enginc^er  quarters,  tho 
kitchens  and  honHcs  for  the  laborers,  hauling  wood  and  water  to  the  quarters.  The 
dredge  ffancood  and  steam  towboat  Elk  required  frequent  repairs,  and  were  very 
often  drawbacks  to  the  prom}>t  execiifcion  of  work.  The  barges  for  boating  matt3riaLl 
and  the  derrick  boats  all  required  occasional  n'pairs  and  caulking. 

The  miscellaneous  work  consisted  in  general  care  of  engineer  property,  repair  of 
cars,  locomotives,  and  tools,  handling  of  wood  and  coal,  hauling  men  to  and  from 
work,  etc. 

rp:ih)rt  of  MR.  w.  A.  m'farland,  assistant  knginkkr. 

Summary  of  work  on  the  Mus<*le  Shoals  Division  from  July,  1891,  to  Juno,  1892,  both 
inclnsive. 

Above  Lock  1. — The  gap  formerly  existing  through  the  wing  dam  near  its  shore  end 
has  been  closed,  2,300  cubic  yards  of  earth  and  67  cubic  yards  of  stone  being  used  in 
the  work. 

I^yckmaster^a  house  at  Lock  1. — This  house  was  painted  inside  and  out,  and  slight 
repairs  were  made  to  doors  and  windows.  It  is  now  completed  and  occupied.  A 
masonry  cistern  having  a  capacity  of  1,130  cubic  feet  was  also  built. 

The  lookmasters'  houses- built  during  the  year  are  two-story  frame  building,  hav- 
ing two  rooms  and  au  office  on  the  first  floor  and  three  rooms  on  the  second;  they 
are  supported  on  masonry  wall  and  piers,  containing  27  cubic  yards,  except  Lock  (}, 
where  32  cubic  yards  were  used,  have  double  floors,  storm  sheathing  and  siding,  and 
are  plastered  throughout.    They  were  built  at  the  following-named  locks: 

At  Lock  2. — House  completed;  cistern  of  800  cubic. feet  capacity  built. 

At  Lock  3. — House  completed;  cistern  of  800  cubic  feet  capacity  built. 

At  Lock  4. — House  complet^^d  and  occupied. 

At  Ijock  5. — Hoose  completed ;  cistern  of  800  cubic  feet  capacity  built. 

At  fjock  6. — House  completed  and  occupied. 

At  Lock  9. — House  completed  except  interior  finishing  on  lower  floor  and  paintings. 
Houses  for  assistant  lockmasters  were  built  at  Locks  3,  6,  and  9;  these  are  one-story 
buildings  of  three  rooms:  they  <are  completed  and  occupied. 

Railway  construction. —  Twenty-four  thousand  five  hundre<l  and  seventy-five  feet  of 
track  were  laid,  completing  the  line  and  making  total  length  of  track  75,075  feet. 
The  best  of  old  rails  on  hand  were  used  on  side  of  track  farthest  from  the  oanal,  a 
new  40-pound  steel  rail  being  used  on  the  canal  side.  Oak  hewed  ties  7  feet  by  7 
inches  by  8  inches  were  laid  and  the  whole  well  ballasted  with  broken  stone.  Two 
thousand  and  seventy-two  cubic  yards  of  stone  were  crushed  for  ballast,  and  about 
an  equal  amount  of  quarry  chips  and  natural  broken  stone  were  placed  in  the  work. 
SJiort  spur  tracks  to  facilitate  the  handling  of  cars  were  put  in  at  Locks  1,  2,  3,  if  5 
and  6. 

Paring  emhankvicni  of  canal. — The  work  of  quarrying  and  crushing  stone  at  Lock  4 
Quarry  for  the  purpose  of  paving  inner  slo])cs  of  canal  embankments  was  continued 
until  the  end  of  February,  when  the  work  was  discontinued  for  lack  of  funds.  Fol- 
lowing is  a  summary  of  work  done  during  tho  year: 

Cubic  yarrte. 

Stone  quarried 9, 063 

Earth  stripped  from  quarry 3, 995 

Stone  crushed : -. ..  7, 787 

This  crushed  stone  was  placed  on  the  inner  slopes  of  the  canal  embonkineiitSi  cov- 
ering a  length  of  7,500  yards  (4,3  miles). 
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A  house  for  the  storage  of  engineer  property  was  bnilt  at  Lock  6^  this  is  a  two- 
story  frame  building,  strongly  built,  supported  on  stone  masonry  piers  containing 
about  20  cubic  yards  f  is  40  feet  by  22  feet  on  the  ground  plan,  and  has  on  ttie  iirst 
floor  an  office  and  bed  room ;  it  is  completed  and  occupied. 

Bridges, — Blue  Water  Bridge  was  strengthened  by  placing  in  each  of  the  9  spaiis 
intermediate  trestles  consisting  of  two  upright^s  with  diagonal  bracing. 

The  bridge  across  Shoal  Creek,  26  spans,  has  been  entirely  rebuilt,  the  old  0-iuch 
steel  I  beams  and  rod  bracing  being  removed  and  replaced  by  simple  20- inch  wrought 
iron  Ts;  the  old  9-inoh  steel  Tb  were  cut  into  suitable  lengths  for  use  as  cross-brac- 
ing on  the  new  bridge,  and  were  riveted  to  the  web  of  the  20-inch  Vb  with  angle 
plates  and  three-quarter-inch  rivets.    The  new  bridge  is  completed  and  in  use. 

The  wooden  cashions  formerly  used  to  support  the  ends  of  I  beams  of  bridges  at 
Second  Creek,  Helltown  Branch,  and  Douglass  Branch  were  replaced  with  stone. 

Cross-bracing  similar  te  that  used  on  the  new  Shoal  Creek  Bridge,  was  put  on 
bridges  at  Second  Creek,  Helltown  Branch,  Douglass  Branch,  Four  Mile  Creek,  and 
Six  Mile  Creek. 

Ditching. — Ditches  having  an  average  cross-sectional  area  of  12  square  feet  were 
dug  outside  of  the  canal  embankment,  for  the  purpose  of  intercepting  leakage  from 
the  canal,  at  the  following  locations : 

Linear  feet. 

Above  Lock  2 2,520 

Between  Locks  4  and  5 4, 593 

Between  Locks  5  and  6 2, 400 

Opposite  Lock  6 350 

Between  Locks  6  and  7 1, 686 

Total 11,549 


COMMERCIAL  STATISTICS. 


Between  Chattanooga,  Tenn.,  and  Decatur,  Ala, 


Lamber  — 

Cotton 

Live  stock . 

Grain 

Floor 

Cotton  seed 


Year  ending  Juno 

30 

— 

1891. 

1892. 

Tons. 

Tons. 

653 

3,113 

580 

3,038 

2 

621 

1,166 

7,396 

61 

1,054 

93 

285 

General  morchanilise . 

Logs  and  wood 

Iron 

Staves 


Tot4il. 


Tear  ending  Juno 
80-t- 


1891. 


Tons. 

461 
37,500 


1892. 


Tons. 

10, 036 

45,755 

2,250 

5,272 


40|306  78,820 


Bettveen  Florence,  Ala.,  and  Paduoahy  Ky, 


Iron 

Staves 

Lamber . . . 

Cotton 

Fcannts . . . 
Live  stock 
Hoop  poles 
Grain 


Year  ending  Juno 

30— 

1891. 

1892. 

Tons. 

Tons. 

10,299 

6,970 

3,427 

3,986 

29.172 

24,742 

5,029 

6,105 

4,294 

4,649 

1,384 

2,189 

473 

5,699 

14,843 

18,249 

Flour 

Cotton  seed 

Sand 

General  Biorchaiidise 

Loijs 

Kailroad  ties 

Total 


Year  ending  June 
30— 


1891. 


Tons. 
6,409 
1,194 
2,160 

28,993 
297,789 

30.000 


435,406 


1802. 


Tons. 

6,073 
095 

2, 3o3 
36,114 
71, 336 
46, 7'!  9 


236.209 


The  statement  of  the  commerce  between  Florence,  Ala.,  and  Paducah,  Ky.,  shows  an 
apparent  decrejise  of  199,257  tons.  This  is  due  to  fewer  lo^s  having  been  towed  dur- 
ing the  fiscal  year  ending  June  30,  1892,  than  during  that  ending  June  30,  1891. 

There  is  an  actual  increase  in  staples  of  27,196  tons. 


105(5   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

Lint  of  HteamboaU  {ntern  whtel)  paying  on  the   Tennrsser  Kirer  bilotc  Vhatianoogaj  J^nn. 


NaiiK'  of  b«Mit. 


Li'iifi^th.      Rrcadth  '  l>epth. '  Toniui,ge. 


Jifln'ren  Chuttintootja,  Tcnn..  and  Decatur,  Ala. 


TMxie 

MHiide 

li,  F.  YtMinu 
K.  ('.  (JuiiUr 
AVvHh  riry. 
J.  !•{.  ilui;l»<>H 
PiiiinMik  . . . 
K.  T.  r.ilen.. 
Herbert 


City  of  SaTnnnah 
Cityof  Sh«'rti<'lfl. . 
C.'itV  of  I'juliicah 
■\V."*\NHHbitt    ... 

Clwl«  


A.T.AVillid 
1  nm  A  i;»*  — 
(jUj*.  G€«i)iu 


litlnr  yinVt'iiCC,  Ala. 


Fcrt. 


80 


Feet. 
19 


12tl 

120 
(« 
94 

lis 


186 
180 
IK? 
200 
181 


24.3 

28 

21. 5 

17 

18 

24.6 

27.8 


31 
35 
37 
35 


220 
12i» 


34.4 

20 


Fftl. 
3.2 
2.5 
4 
4 

4.8 
3.5 
3 

4.2 
3.6 


5 

5.5 

5.25 

6.1 

5.6 


Ton*. 

68. :» 

23.30 

160.86 

:n7.  30 

138.96 

I'D.  15 

»).  60 

134.91 

167.60 


535.  55 
650 
700 

570.  86 
3><2.  96 
133 

967.57 
130.09 


CC  2. 


OPERATINC;  AND  TARE  OF  MTSC  LE  8H0ALS  CANAL,  TENNESSEE  RIVER. 

The  Muscle  Shoals  Canal,  which  ha^s  been  in  the  course  of  construc- 
tion since  187."),  was  formally  opened  to  public  traffic  on  the  10th  day 
of  Nov(»inber,  JSIK). 

The  canal  (consists  of  two  sections,  the  Elk  River  division  and  the 
Muscle  Shoals  division.  The  former  is  l.o  miles  lon^  and  has  two  locks, 
each  60  by  3(H)  feet,  with  a  total  lift  of  23  feet.  The  Muscle  Shoals  di- 
vision, beginning  about  8  miles  l>elow,  is  14.5  miles  long,  and  has  been 
constructed  by  rebuilding  and  enlarging  the  old  canal  built  by  the  Stat« 
of  Alabama,  1831-183(5.  This  canal  was  used  for  one  season,  but  the 
obstructions  in  the  river  above  and  below  permitted  navigation  only 
during  certain  stages  of  the  w  atei*.  As  no  funds  were  appropriated 
for  its  maintenance,  it  was  abandoned  in  1837. 

As  reconstructed,  this  division  contains  nine  locks  of  same  dimen- 
sions tis  those  in  the  ux)per  division,  with  a  total  lift  of  85  feet. 

During  the  past  fis(!al  year  the  canal  has  been  maintained  in  working 
order,  and  the  only  delay  to  traffic  was  for  about  two  hours  in  January, 
when  the  level  below  Lock  6  was  necessarily  emptied  to  permit  the 
closing  of  several  small  leaks. 

A  complete  patrol  of  the  embankments  was  made  daily  for  the  pur- 
pose of  detecting  leaks,  and  these,  when  likely  to  be  serious,  were 
repaired  at  once. 

A  break  50  feet  in  length  occurred  at  the  west  abutment  of  Sixmile 
Dam,  extending  down  to  rock,  or  a  depth  of  al)OUt  15  feet;  994  cubic 
yards  of  eartli  and  142  cubic  yards  of  rock  and  broken  stone  were  used 
in  its  repair.  A  serious  br(»ak  occurred  on  April  21  on  the  north  side 
of  the  canal,  extending  75  feet  frcmi  the  east  abutment  of  the  acjue- 
duct,  and  down  to  a  depth  of  20  feet  below  the  top  of  the  embankment. 
In  repairing  the  breach,  2,300  cubic  yards  of  broken  stone,  gi'avel,  and 
earth  were  used,  besides  130  cubic  yards  of  heavy  riprap  plaeed  on  the 
outer  slope  near  the  toe. 

A  large  number  of  small  leaks  on  both  divisions  of  the  canal  were 
8to])ped  by  the  use  of  broken  stone,  gravel,  and  clay. 

The  valves  for  emptying  and  filling  the  locks  have  been  very  trouble- 


AJPENDIX   C  C — REPORT   OB'   CAPTAIN   GOETHALS.         1957 

some,  and  have  required  frequent  repairs.  At  Lock  7  an  old  valve, 
having  given  out  entirely,  waa  replaced  by  a  new  lift  valve  with  coun- 
terbalance and  pawl-and-ratchet  lifting  gear,  designed  by  Mr.  W.  A. 
McFarland,  assistant  engineer,  which  gives  better  satisfaction.  Two 
cast  iron  balanced  valves,  working  on  vertical  shafts,  were  put  in  at 
Lock  6,  and  work  well,  being  easilyjiandled  by  one  man. 

The  amount  of  sediment  removed  from  the  canal  by  the  dredges  is  as 
follows : 

Cubic  .yardfl. 

Above  Lock  A  (by  dredge  Haricood) 750 

Above  Lock  1  (by  Bucyrus  dredge 9, 500 

Below  Lock  2  (by  Bucyrus  dredge) 60 

Between  Locks  3  and  4  (by  Bucyrus  dredge) 9, 500 

Between  Locks  4  and  5  (by  Bucyrus  dredge) , 7, 650 

Between  Locks  5  and  6  (by  Bucyrus  dredge) ,. .  ^ . . .  500 

Total '. 27,960 

The  old  coflerdam  at  Second  Creek  was  also  rehioved.  • 

The  heavy  rains  in  April  caused  the  water  in  the  canal  to  rise  2  feet 
above  Lock  2,  and  200  cubic  yards  of  filling  were  washed  from  behind 
the  lower  wing  wall.  This  matmal*was  deposited  immediately  below 
the  lock  and  had  to  be  removc^l  by  hand. 

Five  thousand  eight  hundred  and  ten  logs  were  removed  from  the 
canal  above  Ijock  A  and  live  snags  pnllcd;  nearly  all  of  this  drift  was 
turned  into  the  river  through  the  drift  slui(*e.  Two  hundred  and  sev- 
enty-four logs  were  removed  from  the  canal  between  Locks  A  and  JB. 
Weeds  were  cut  fi*om  the  towpath  from  IxH'.k  1  to  Lock  3,  and  from 
Lock  4  to  Lock  9. 

A  locomotive  has  been  used  to  tow  bai'ges  through  the  canal,  and  it 
has  been  very  useful  in  assisting  tows  and  steamboats. 

Abstract  of  allotments, 

November  28,  1890 : $40,000.00 

July  1,1891 : 31,792.01 

Total 71,792.04 

Estimate  of  funds  needed  from  appropriation  for  operating  and  care  of  canals  and  other 
works  of  navigation,  indejinitc,  to  be  applied  to  current  expenses  in  operating  the 
Muscle  Shoals  Canal  from  July  7,  AS'.^i,  to  June  SO.  1S9S. 

A  mount  required  for  fiscal  year  ciidinij:  J  niio  30,  1893 $G0,  (XK).  00 

1  alaiice  remainiiij^  from  ullotment  of  prccoding  year,  exclusive  of  out- 
ataiiding  liabilities 1I,7G7. 10 

Idditional  allotmeut  required  for  fiscal  year  endiuf^  June  30, 1893 45, 232. 90 

To  be  expended  as  follows : 

1  assistant  en<ifiueor,  at  $175  per  month 2, 100 

I  master  mechanic,  at  $100  per  month 1,  200 

II  lockmaKtcrs,  at  $75  x>er  month  each " 9, 900 

11  iissistant  lock  masters,  at  $40  per  mon  i  h  t-ach 5, 280 

1  clerk,  at  $100  per  month 1, 200 

1  engineer  at  machine  shop,  at  ifGO  \.cv  mouth 720 

1  telephone  line  man,  at  $50  per  month 600 

2  blacksmiths,  at  $75  per  month  each 1, 800 

1  carpenter,  at  $80  per  month 960 

2  overseers,  at  $80  per  month  eacli 1, 920 

30  laborers,  at  $30  per  month  each 10, 800 

Dredging  and  towboat  crews,  $800  per  uiouth 9, 600 

Subsistence,  $450  per  month 5, 400 

Kepairs  of  dredge,  plant,  nuitcrial,  and  contingencii's 8, 520 

Total  for  one  year 60,000 
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Statement  of  traffic  through  ths  MusoU  ShoaU  Canal  during  the  fiscal  year  ending  June  SO^ 
1892,  Qfimpared  with  the  traffic  during  the  seven  and  two-thirds  months  of  the  fiscal  y^xr 
ending  June  SO,  2892,  during  which  the  canal  was  open  to  traffic. 


SUtomen nnmber . 

Barges do... 

Kafto .• do... 

Miseellaneoiu  oraft do. . . 

TouDage t>oiiA. 

liOmber do.. . 

Cotton .» do... 

Grain do... 

Floor do... 

Oak  extract do . . . 

General  merchandise do. . . 

Logs , do... 

Iron ^ : do... 

C&al do... 


Tot*l 


Passengers nnrobcr. 


Year  ending  Jane 
30— 


1881. 


26 

19 

7 


4,257 


645 

157 


640 
578 
130 
280 


3,296 
175 


1892. 


50 
58 
11 

in 

6,189 


730 

190 

1.585 

C) 
1,000 

1,056 
9U0 

1.130 
815 


6,915 
1.012 


*  Included  in  general  merchandise. 
Tlie  above  statement  is  exclusive  of  supplies  brought  by  United  States  steamers. 


Detailed  expenses  incurred  for  operating  and  care  of  Muscle  Shoals  Canal  during  the  fiscal 

year  ending  June  SO,  1892, 


§ 


1891. 

J«ly 

AuK  - 
Si'pt . 
( kt . . 
Nov  . 
Ik'C. 

1892. 

Jan . . 
F.b . . 
Mar  . 
Apr  . 

June. 


OfBce  and  adintnia- 
tration. 


u 
08 


1175. 00 

175. 00 

176. 001 
175.00 
175.00 
175. 00 


19S.  HO 
255. 00 
255. 00 
255. 00 
255.00 
255.00 


Q 


P. 

CO 


2,  523. 30 


$9.25 
7.00 


16.25 


o 
H 


$175.  oa 

175.  00 
175.00 
175.  (K) 
175.  m 
175.00 


lOR.  30 
255. 00 
255. 00 
255.00 
264.25 
262.00 


2, 539. 55 


Operating,  cai'e,  repairs,  etc. 


Lock-R  A  and  B. 


u 

o 


s 

•'"% 

a 

■ 

V 

BD 

-t-i 

4.- 

a, 

c3 

jz 

p. 

•♦- 

3 

a 

O 

tc 

«5 

H 

O      CtO 

AO    nn 

Ani.n 

Locks  1  to  9. 


o 


$250. 00  i)553. 86   $3.29   $31.7. 15  $1,643. 67 


5«w.  O'J 
5:u.  i:i 
200.  00 
4711. 05 
401.66 


386.33 
558.  33 
3S0.  00 
380.  00 
330.  00 
314. 67 


4, 782. 09 


01.  ]« 
07.  h:{ 
50. 14 
.'".8.17 
55. 35 


54.96 
70.75 
.52.61 
51.50 
53.10 
94.95 


6.80 
38.75 


724. 10 


60.00 


108.90 


620. 09 
008.  02 
288. 89 
537.  22 
457.01 


441.29 
020.  08 
432.  01 
431.50 
383. 10 
4<19. 62 


1,  729. 00 
1,619.00 
1,680.00 
1, 312. 00 
1, 620. 00 


1, 940. 00 
2.570.16 
2, 561.  .50 
2, 897.  52 
2,  599.  80 
3, 010. 05 


5, 615. 18i25, 482.  70 


a 


5 


$195. 47 
212. 68 
190.42 
199.70 
201.42 
192.40 


P< 
s 
»3 


$89.94 


154.85 


2130.  52 1, 690. 66 
263.02  471.67 
260. 79  333. 25 
185.  ti9  156. 67 
224.  68  425. 90 
249. 58     645. 86 


2.  626. 67 


3,968.80 


3 


o 


$1,839. 14  $2. 321. 29 
1, 941.681  2,746.77 
l,809.42i  2,593.04 


1.969.61 
1,813.42 
1, 967. 25 


3, 881. 18 
3,304.85 
3,  155. 54 
3, 240. 18 
3, 250. 38 
3,906.49 


32,078.17 


2, 433. 53 
2, 525.  64 
2, 599. 26 


4,520.77 
4. 188. 93 
3, 843. 15 
3, 926.  68 
3, 897.  73 
4,637.11 


40,232.90 
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Part  IV. 


A. 

A  cat^  Bay  Harbor,  Minn.,  improventent  of 

A  niiapee  Harbor,  Win.,  improvement  of 

A  Ubama  Kiver,  Ala.,  improveTnent  uf 

Albany,  Oregon,  constrnction  ot  bridge  acrosa "Wil- 
lamette River  bv  city  of 

A  Ibemarle  and  Knlei^b  Kailroad  Company,  bridge  of. 

Al1>eraarle    Sound,  N.  C,  improvement    of  inland 
route  between  Norfolk  Harbor,  Va.,  and .• 

Alexandria,  Va.,  constrnction  of  bridge  across  Hunt- 
ing Creek  at 

Alger  Slough,  Waab.,  construction  of  bridge  of  Wah- 
kiakum County  across 

Allegheny  Bridge  Company,  bridge  of 

Allegheny  River,  Pai: 

Bridge  at  Oil  City,  constrnction  of 

Bridge  at  Sixth  street,  Pittsburg,  constraction  of 

Herr  Island  Dam,  constraction  of 

Improvement  of 

Alloway  Creek,  N.  J.,  improvement  of 

Altamana  River,  Ga.,  improvement  of 

Amite  River,  La.,  improvement  of 

Anacostia  River,  D.    C,  eetablisbraent  of  harl>or 
lines  in 

Anacostia  River,  D.  C, examination  and  survey  of. . . 

Anacostia  River,  D.  C,  improvement  of 

Anderson,  Harvev  W.  (schooner),  removal  of  wreck 
of '. 

Apalachicola  Bay,  Fla.,  improvement  of 

Apalachicola  River,  Fla.,  improvement  of 

Appomattox  River,  Va.,  improvement  of 

Appoquinnimink  River,  Del.,  improvement  of 

Aquia  Creek,  Va.,  improvement  of 

Arkansas  River,  improvbment  ut 

Arkansas  River,  removal  uf  obstructions  in 

Arthur  Kill,  N.  i .  and  N.  J.,  improvement  of 

Arthur  Kill,  N.  Y.  and  N.  «T..  moditlcation  of  harbor 
lines  in 

Ashland  Harbor,  Wis.,  improvement  of 

Ashley  River,  S.  C,  improvement  of 

Ashta\)nla  Harbor,  Ohio,  improvement  of 

Atkin.>4  Bay,  Me.,  at  Phippsburg,  construction  of 
bridge  across 

Au  Sable  Harbor,  Mich.,  improvement  of 


Back  Cove,  Portland,  Me.,  improvement  of  channel 
in 


Bagaduce  River,  Me.,  improvement  of 

Baldwin  JFerry,  Miss.,  construction  of  bridge  across 
Big  Black  River  at 

palla.it,  damping  of,  in  apj^roaches  to  New  York 
Harbor,  and  recommendations  and  proposed  legis- 
lation to  prevent 

Baltimore  Harbor,  Md.,  improvement  of 

Bar  Harbor,  Me.,  construction  of  breakwater  at 

^amstable  Coanty,  Mass.,  construction  of  bridge 
across  Cohasset  Narrows  by  Plymouth  County 
and  ., 

Barren  River,  Ky,,  operating  and  care  of  lock  and 
dam  on 

Bartholomew  Bayou,  La.  and  Ark.,  ^mnroveuient  of . . 

Bastrop  Bayou,  Tex.,  construction  of  bridge  across  . 

Battalion  or  Engineers 

Bay  City,  "WasYi.,  construction  of  bridge  across 
South  Bay,  Elk  River,  at  • 

Bay  Ridge  Channel,  New  York  Harbor,  improve- 
ment of 

Bayonne,  N.  J.^  modification  of  harbor  lines  in  front 
of 


404 


206 
307 
200 

402 
408 

152 

409 

404 
408 

410 

408 

280 

280  > 

118    937 

177 

217 

398 
146 
138 

131    980 

192 

193 

152 

121     950  , 

140 

241 

241 

100    869 

398    861 
209 

174  ! 

351  ' 

405 
336 


1418 


1094 


2123 
2184 


1906 
1992 


1261  ' 
1485 

1079 
1064 
J035 


1397 
1400 
1093 

1042 
1676 


12*29 


33    520 
20    502 

405 


395 
132 
25    500 


290 

232 

409 

19 

475 

408 

93 

817 

398 

854 

1005 


1610 


2137 
2.508 

2453 


2882 


2074 


6790- 
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Uayou  IlMii)i«)1oinow. La.  and  Ark.,  improvciiiont  of. 

lUtyriii  Ilu'iit,  La.,  iin]iroMMu«*iit  uf 

r»ii\oii  Coiirtablraii,  Im.,  iiii]»rovi'iii('nt  of 

}Li\«ui  l)"Arl»onn»'.  La..  iiii|irov(>nH'nt  of 

Uayou  Lafounlu',  La..  iini»roveiuont  of 

){i«\oii  Miu  on,  La.,  iniprovrnuiit  of 

lUivoii  MaiM'liao.  La..  inn»rov»'iii«*nt  of - 

llii\oii  ri  KiiuMiiine.  La..  iii\j)rov«Miii»nt  of 

Ila\  ou  riaqiifiitiue, La., prevention  of  furthrr  raving 

at  month  of i 

lUyoii  ]{(»TMlrw;iy,  La.,  improveniont  of ' 

lUtNou  Ti'«  h»%  La.,  imi>ro\  lun-iit  of I 

lt:i>  (Ml   TiMht'.  I>a..  removal  (»f  wro<'k  in 

liayoii  TiTrolMnine.  La.,  iinjirovemont  of 

Jlaynii  Viditl.  La..  inijiroVfUH-nt  of I 

lU'Inifort  Harbor,  N.  C.  iniprovcinont  <if :. . .' 

Beaufort.  N.  ('..  iiii]irovenn*ut  of  inland  waterway  ; 

iM'twr.-n  X«*w  liiver  ami *.  .1 

ll4'aiif'irt,  X.  ('..   iiiii>rovenicnt  of  inland  waterway  I 

lM>t  \ve»'n  NewlKTH  and | 

Iteaufort  liiver.S.  C,  improveincnt  of i 

lieawr  Kiver,  Pn.,  construet  ion  of  movable  dum  in 

Ohio  Ikiver  below  mouth  of I 

Belfa.xt  Harbor,  Me.,  improvement  of 

Bellamy  Kiver,  N.  IL.  improvement  of 

]{4'lliii;;hani  Bay.  Wash.,  e.'*tablL<liment  of  harbor  lim»»  ' 

in * 


Bi;:  Blaek  River,  ifias.,  at  Baldwin  Ferry,  constnic- 

tioii  of  bridge  aerons .^ 

•  Bin  liin<'k  liiver.  Mj.hh.,  improvement  of 

Bit;  ILit<hee  Kivi'r,  Tenn..  improvement  of 

1*1;:  Iloeking  River,  Ohio,  improvement  of 

B'.u  Sanily  Hiver.  imjirovemeiit  of  I^evisa  Fork  of.  Ky . 
Biu  J^andv  River,  improvement  of  Tu;;  Fork  of,  M*. 

Va.  and  Ky 

Bij;  Sandy  River,  W.  Va.  and  Ky.,  improvement  of.. . 
Biu  Stone  Lake,  Minn,  and  S.  Dak.,  examination  and 

Htir vey  of 

Bi"_'  Sunflower  River,  MIhh.,  improvement  of 

BIIIh  Uf  authorize  const rnetiim  of  biid^eg,  examina- 

t  ion  of 

I'liloxi  Harbor,  Miss.,  improvement  of 

Blaek  Creek  Shoal,  Lake  ( )ntario,  Hurvey  of 

Blaek  Lake  Harbor,  Mich.,  improvement  of 

Blaek  River,  Ark.  and  Mo.,  im]>rovement  of 

libu'k  River  Harbor,  Ohio,  im])i*ovenn>nt  of 

Bla«  k  River,  La..  im]irovement  of 

*Jhi(k  Rivi'r,  Mich.,  at  I'ort  Huron,  imjifovenjent  of. . 

Bhi«  k  River,  Mich.,  inii>rov«'nu'nt  of  nnuith  of 

IMack  Kiver,  Mo..  im]>r<»vemenl  of 

15!ack  River.  X.  C,  improv(>ment  of 

Black  Rock  Harbor,  Conn.,  improvement  of 

Black  Warrior  Kiver.  Ala.,  lietween  Tuscaloona  ai.d 

Daniels  Cnt-k.  imjirovement  of 

Block  Island,  R.  I.,  improvement  of  harbor  of  ivfuge 

at 

Blood  River.  La.,  improvement  of 

liluff  Cre«'k.  Mis.^..  imnrovement  of 

BoanI  of  Knyiueers, 'ihe: 

M  ember!^ 

^lemberH,  additioi\al  duties  of 


232 
2:a 
219 
232 
217 
23.1 
217 
218 

223 

2:14 
220 
22:1 
218 
2:U 
161 

1C2 

161 
175 

278 
28 
36 

399 

405 
234 
238 
277 
293 

294 
293 

262 

238 

21 
212 
420 
327 
215 
349 
231 
339 
339 
246 
164 

7.5 

206 


Personal  insiu'ctiona. 


lai  insju'ctn 

Reports  ren<!ered , 

Boards.  e\aminaf  ions  by  ; 

Delaware  Bay,  hai  Uor  of  refufje  near  month  of. . , 

Hudson  River.  X.  Y 

Pacific  coast,  deep  harbor  between  Points  Ihime 

and  ('a]>istrano,  Cal 

Khij)  canal  to  connect  bikes  Union.  Wasliin}:t<m, 

and  Samamish  with  Pu^ict  Sound.  Wash 

Birnf  Bayou  (or  River).  La.,  improvement  of 

Bo;;ue  Chitto,  La.,  improvement  of 

Bojrue  Falia,  La..  imnroAenu'nt  of 

Boi(n«'  Sound,  X.  C,  impiovemont  of 

BostoTi  Brid;:e  f  .oiupany,  bridji«"  of 

B(»ston  Harbor,  Alass.,  impro\  ement  of 

Bostjui,  Mass. : 

Bri<lK<'  between  Q  street  and  f'astlo  Lsland,  con- 
struction of,  by  nark  con\missioners 

Bridjjes  across   Cluirles    River  at  Market  and 
Arsenal  streets,  reconstrtu-tion  of,  by  city  of.. 

Fortifications  f«»r  defense  of .' 

Mining  casematea  at 


370 

3Sri 
233 
214 
215 
P52 
408 
40 


402 

407 
4 
P 


507 
528 


689 


63 

630 

216 

211 

16 

18 

17 

16 

119 

941 

85 

750 

iiiit 


1610 
1614 
1500 
3607 
1487 
1617 
1485 
1491 

1517 
1620 
1503 
1513 
1490 
]«20 
U37 

1141 

1134 
1238 
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1G22 
li;57 


1853 
1054 


1458 

1689 
1602 


1691 
1154 


1440 

141^4 
1157 


1614 
14()6 
1481 
1141 


1983 


27M 


1964 
2108  ! 

2109 
2098 


2348 

2501 

2469 
2471 


342S 


2630 
2762 
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Boston,  Pa.,  consirnction  of  bridge  across  Yongbio- 
ghwiy  River  at 

B<ninie,  Mass.,  coiiatniction  of  bridge  across  Cobas- 
set  Narrows  at  town  of *. 

Bni 

Bra 
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rady,  Agatbn  (canal  t)oat),  removal  of  wre<*k  of 

ranilywmo  Creek  at  Wilmington,  Del.,  construc- 
tion "of  bridge  iyrross 

Brazoria   County,    Tex.,    construction   of  bridge* 
across  Bastron  and  Cllocolate  liayous  by 

lirazos  liiver,  lex.,  below  Waco,  examination  of 

l^razoH  Santiago  Harbor,  Tex.,  improvement  of 

lireakwaters,  etc.,  occupancj'  or  ii\jur\'  of 

Breton  IJay,  Md.,  improvement  of  haruor  at 

Bridgeport  Ilarbor,  Conn.,  improvement  of 

Bridges  acxoss  navigable  waters,  construction  of. . .. 

Bridges,  examination  of  billa  to  aiithorize  construc- 
tion of 

Bridges  obstructing  navigation 

Bristol  Landing,  M^.,  construction  of  bridge  across 
Patuxent  River «iear T. . . 

Broadkiln  River,  Del.,  improvement  of 

Brooklyn,  N.  Y.,  bridge  obstructing  Newtown  Creek, 
at  Meeker  avenne 

Brooks  Slough,  Wash.,  construction  of  bridge  .of 
Wahkiakum  County  across 

Browneys  Island,  Me'.,  removal  of  wreck  oft* 

Browns  Jreek,  N.  T.,  improvement  of 

Bruce  (bark),  removal  of  wreck  of 

Bniuswick  Harbor,  Ga.,  improvement  of 

Brunswick  Outer  Bur,  Ga.,  examination  and  survey 
of 


Buckhannon  River,  W.  Va.,  improvement  of 

Budds  Inlet,   Wasli.,   examination  and  survey  of 

01  vmpia  Harbor  to  deep  water  iJi 

liuttalo  Bayou,  Tex.,  at  Houston,  bridges  obstruct- 


ing 


liutt'alo  Bayou,  Tex.,  improvt^ment  of 

BulTalo  Bluff,  Fla.,  reconstruction  of  bridge  across 
St.  Johns  River  at 

Butfalo  Harbor,  N.  Y.,  improvement  of - 

Buildings  and  grounds,  public,  improvement  and 
care  of 

Burlington  Harbor,  Vt.,  improvement  of 

Buttermilk  Channel,  New  York  Harbor,  improve- 
ment of » 


C. 


Cache  River,  Ark.,  improvement  of 

Cababa  River,  Ala.,  imjirovoment  of ; 

Calcasieu  River,  Ija.,  improvement  of  mouth  and 

pa.'ises  of 

California,  department  of,  report  of  engineer  officer. . 

(.'aloosahatcliee  River,  Fla.,  improvement  of 

Calumet  Harbor,  111.,  improvement  of 

Calumet  River,  111.  and  Ind.,  improvcMnent  of 

Ciimbridge  Harbor,  Mil.,  improvement  of 

Camden  Harbor,  Me.,  improvement. of 

Camden  Horse  Railroad  Company,  In-idgc  of 

(/aiiidcn,  N.  J.,  bridge  of,  obstructing  Coopers  Creek. 

Camden,  N.  J.,  improvement  of  harbor  at 

Camp,  Hugh  N.,  and  D.  E.  Seybel,  bridge  of 

Canals,  etc. : 

Allegheny  River,  construction  of  Herr  Island 

Dam,  Ptt 

Cascades  Canal,  Columbia  River,  Oregon,  con- 
struction of 

Coosa  River,  Ga.  and  Ala.,  operating  and  care  of 

locks  and  dams  on 

Des  Moines  Rapids  Canal  and  Dry  Dock,  operat- 
ing and  care  of 

Fox  River,  Wis.,  oj)erating  and  care  of  locks  and 

dams  on 

Great  Kanawha  River,  W.  Va.,  operating  and 

care  of  lo^'ks  and  dams  <ui 

Gre^'nand  Barren  rivers,  Ky.,  operating  and  care 

of  locks  and  dams  on 

Illinois  and  Mi.HsisHi])pi  Canal,  III.,  construction 

of 

Illinois  River,  III.,  operating  and  car©  of  La 

.  Grange  Lock  and  Dam 

KeutiH'Ky  River,  Ky.,  operating  and  care  of  locks 
^nd  dams  on 
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CaiiaU.  rto. —Contiiined. 

Lake!4  T'liitm.  Washington,  ami  Sanianiish,  with 

I*ii;^rt  S4Min<1,  Wash.,  cxainiiiatiuu  fur  a  8hip 

c'iinal  to  roiiiuTt 

Litth'  Kanawha   Kiver.  W.  Va.,  opcratioK  and 

ran  of  1<m  k  aiul  dam  on 

Loni^vilh'  and  Portland  Canal.  Ky.,  operatiuR 

and  care  of 

Moiion^:alKda  lil  vor,  o|K*ratinjj  and  care  of  Locks 

and  Daiim  Noh.  S  and  9 

iltinonjialu'la  Ifiver,  piin-hai*c»  of  I^x'k  and  Dam 

N  o.  C 

Monon^alK'la  lliver,  purcliaHo  of  Lock  and  Dam 


lO.    I 


Mux  Ii-  SliosiN Canal.  Tennessee  Hiver,  operatinj; 

and  care  (»f '  -  - 

Mni*kinj.Mini  Jlivcr,  Ohio,  operating  and  care  of 

icc-liarlKir  Imk  at  nioiil h  of 

Mnskinjinm  Hivcr,  Ohio,  u])oratinf;  and  care  of 

IcH  k"«  anil  <ianif*  on 

Oliio  Kivor.  constniction  of  movahle  dam  below 

niontli  of  lV«'av»T  Kivcr.  Pa 

Ohio  Kivcr,  operating  and  can* of  Davis  Island  ' 

Duni,  Pa 

I*oilai;«"  Lake  and  Lak**  Sii]K>rior  canals  across  \ 
Kcwo<'naw  INiint.  Mich,  inipnivenient  and  op-  j 

cratinj;  and  ca-c  of 

Knh«  and  rcuul.it ions  for  nsp  (»f,  rcconimcnda-  | 
tioiis  and  piopoMi'd  legislation  for  establish- 

uiint  and  mforccincnt  of j 

St.  (iair  Flat**  Canal.  Mich.,  iniprovcnn-nt  of 

St.  Clair  Flats  Canal,  Mich.,  operating  and  care 

of 

St.  Marvw  Falls  Canal,  Mich.,  operating  and  care 

of...." 

Canapit-it  Channel,  MaH«..exaniinnti»>n  and  survey  of. 

('anjiisir  liay,  N.  Y.,  iniprovem«'nt  of.... ■ 

Ciinarsie  Bay.  N.  Y..  use  of  dike  in I 

C.incy  Fork'Kivor,  Tenn.,  inipn»venicnt  of i 

Cape' Ann,  Mass.,  construction  of  harbor  of  refuge  at 

Sandy  liay ■ ' 

Cape  Charles  City,  Va.,  improvement  of  harbor  and 

JlpjU'oaehes  of 

C.ip«-  Fear.  Northeast,  Rlv<^r,  N.  C.,  impntvement  of.  .j 
C}i]>e  Fear  Itiver.  N.  C,  alxive  Wilmington,  improve-  , 

nuiit  of I 

Cape  Fear  River,  N.  C.,  at  and  Ijclow  Wilmington,  j 

iinprovenu>nt  of , 

Caiii'Atrinio.  Point.  Csil.,  and  Point Dnnie.Cal.,  exami-  i 


Part  I. 

Part  II. 

Part  III. 

Part  IV. 

383 

27«2 

295 

2117 

k 

284 
279 

• 

2d24 

1986 

279 

1990 

279 

1989 

275 

105C 

1 

1 

nation  for  deep  harbor  on  Paeific  coast  between 
Cascadis  Canal,  Columbia  Jiiver,  Oregon,  couHtruc-  | 

t  ion  of I 

C;meii)ales.  mining,  construction  of I 

Cje^pcr  Kiwr.  Ky..  near  itK mouth,  bridge obstnieting.| 
Ca.>*lle  Ishuid.  Hoston  Harbor.  Masn..  constructicui  of 

l)iid;:e  iM'tween  Q  htre«-t,  Hoston,  and ' 

Cedir  Bayou,  Tex.,  iinnrovemeiit  of j 

Cedar  Ki'Vs  Harbor.  Fla.,  improvement  of 

Cedar  Iviver  Harbor,  Miib..  improvement  of 

Cbaniplain,  Lake.  l»nak  water  at  (lordon  Landing,  Vt.} 
Cbaniplain,  Lake,  breakwaterat  House  Point,  N.  Y..' 
Cham  plain.  Lake,  N.  V.and  Vt.,  improvement  of  nar- 
rows of 

Charles  Kiver.  Mass.,  at  Market  and  Arsenal  streets, 

Boston,  reeonsi ruction  of  bridgcH  aci'oss 

.'harles  Kixer.  Mass.,  inijirovi-ment  of 

'harlestou  Harbor,  S.  ('.,  improvement  of 

'hailcston,  S.  C..  construction  of  mining  casemate  at 

'haile\oix  Harbor,  Mii  h..  improvement  of 

"harlottc  Harbor.  Fla..  improvement  of 

harlotte  Harbor.  N.  Y.,  im]»rovement  of 

'harlottc  IIarb<»r.  N.  Y.,  injuries  to  piers  at 

'harts  of    Northern  ami   Northwestern  lakes,   cor- 

rr.  tion.  inintiiig.  and  distriluititui  of 

'hatham  Harbor.  Mass.,  iniprov<'ment  of 

'Iiattahoorhee  Kiver,  (Ja.  and  Ala.,  improvement  of 

'heal  Kiver,  W.  Va..  imnrovenu'nt  of 

'heboygan  Harlwir.  Mien 

'hefuiicte  Kiver,  La.,  im]>rovement  of 

'hehalis    County,    Wa.sh.,   <'onstruetion    of   bridge 

aeross  Chehalis  Kiver  at  EIImiw  li'\t\U'  by 

Chehalis  County,  Wash.,  construction  of  bridge 
aero.s.H  South  Bay.  Klk  River,  between  Bay  City 
and  Jwiidlaw,  by , ,. 1 \ 
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ChehalifdliTcr,  Waaff.,  attlio  Elbow  lUfflo,  coustrac 

tion  of  bridge  acroHs 

Chehali8  River,  Wash.,  improvement  of 

< 'berry  Island  Marsb  Company,  bridge  of 

Cherrystone  Inlet,  Ya.,  improvement  of 


Chesapeake  Bay,  examination  and  survey  for  harbor 
of  refage  in  Lynnhaven  Bay,  Va.,  at  foot  of  : 


Company, 


Cheater  Kiver,  Md.,  improvement  of.  .< 

Chica>;o   and  North-Weflt«ni    Kailway 
bridge  of 

Chicago  and  West  Michigan  Railway  Company, 
bridge  of 

Chicago  Harbor,  HI.,  improvement  of 

(Chicago,  111.,  construction  of  bridge  across  West 
Fork  of  Konth  Branch  of  Chicago  Kiver  on  South- 
west  Boulevard  by  city  ef 

Chicago,  III.,  resurvej'  of  lake  front  at 

Chicago,  Milwaukee  and.  St.  Paul  Railway  Company, 
bridge  of 

Chicago,  Peoria  and  St.  Louis  Railway  Company, 
bridge  of 

Chicago  River,  III.,  construction  of  bridge  across 
West  Fork  of  South  Branch  of 

(Jhickahomlnv  River,  Va.,  improvement  of 

( 'hickasahay  lliver,  Miss.,  improvement  of 

Chief  of  Engineers,  office  of  the 

Chiucoteague  Kay,  Ya.,  imorovoment  of  inland  water- 
way between  Delaware  Bay  and 

Chippewa  River,  Wis.,  at  Durand,  bridge  obstructing. 

Chippewa  River,  Wis.,  including  Yellow  Banks,  im- 
provement of . . . ." - 

Chippewa  River,  Wis.,  near  Red  Cedar,  reconstruc- 
tion of  bridge  across 

Chippewa  River,  Wis.,  surveys  for  reservoirs  at 
sources  of 

Chippewa  Valley  Bridge  Company,  bridge  of 

Chilto.  Bogue,  Ha.,  improvement  of 

Chocolate  Bayou/Tex.,  construction  of  bridge  across. 

Choctawha  tehee  River,  Fla.  and  Ala.,  improvement  of. 

Choptauk  River,  Md.,  improvement  of 

Christiana  River,  Del.,  in  NTew  Castle  County,  recon- 
struction of  bridge  across .*^ 

Christmas  Point,  Tex.,  examination  and  survey  of 
West  Bay  and  Oyster  Bav,  near 

Cincinnati  and  Covington  kapld  Transit  Company, 
bridge  of 

Cincinnati,  Ohio,  construction  of  bridge  across  Ohio 
River  at — 

Clackamas  Rapids,  Oregon,  examination  and  survey 
of  W  i  11am  et  te  Ri V er  at 

Clarendon,  Ark.»  examination  and  survey  at 

Clark  River,  S.  C.,  improvement  of 

Clatsop  County,  Oregon,  construction  of  bridge 
across  Walluski  River  by 

Cleveland  Harbor,  Ohio,  improvement  of 

Clinch  River,  Teiin.,  imt>rovement  of 

Clinton  Harbor,  Conn.,  improvement  of 

Clinton  River,  Mich.,  improvement  of 

Clubfoot  River,  N.  C,  improvement  of 

Coaster  Harbor  Island,  K.  I.,  improvement  of  cove 
and  waterway  near 


Cobbs  Island,  Va.,  removal  of  wreck  off 

Cocheco  River,  N.  H.,  improvement  of 

Cohasset  Narrows,  Mass.,  construction  of  bridge  of 

Plymouth  and  Barnstable  counties  across 

Columbia,  department  of  the,  report  of  engineer 

otfi<^er . .  .• 

Columbia  River,  Oregon  and  Washington : 

Cascades  Canal,  construction  of 

Examination  and  survey  of,  between  mouth  of 

Willamette  River  and  Vancouver 

Examination  and  survey  of  Willamette  and  Co- 
Inmbia  rivers  below  Portland,  for  25-foot  chan- 
nel   

Gauging 

Harbor  lines  at  Vancouver,  est«blishraent  of  — 
Improvement  of,  between  head  of  Rock  Island 

Rapids  and  foot  of  Priest  Rapids 

Improvement  of  Columbia  and  Willamette  riv- 
ers below  Portland 

Improvement  ol*mouth  of 

Improvement  of  upper  river 

Survey  of  u  pper  rn"er 
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Cohimliiaiia,  HI.,  construction  of  bridge  acro^a  Illi- 

nolH  River  at 

(^^oiniii('nr<tnieitt  Hny,  Wash.,  at  Taronia,  briil);e  ob- 

strartinK I 

(Tompton  rrefk,  X.  J.,  improvt»ment  of 

Coneriih  River.  Fla..  improvement  of 

(X)ngaree  River,  S.  ('.,  improvement  of 

Conneaiit  Harbor,  Ohio,  examination  and  survey  of  . 
Cimm'i'tieut  River: 

Improvement  of 

Improvement  of.  above  Hartford,  ( *onn 

Improvement. of,  below  Hartfonl,  Conn 

ConU-ntnia  Creek.  N.<'.,  imitrovenu-nt  of 

Cooper  River,  S.  C..  n^niovaiof  wre<'ks  in 

Coopers  Crfiek.  N.  J.,  at  Cnnnb»n.  briil;:e  (ib.stnu-tin]E. 
Coos   Ray,  On'gou,   improvement  of  entrance  and 

harbor  at 

Coosa  River,  (la. and  Ala.: 

Improvement  of 

Iini>rovement  of.  betwe^'n  Rome,  Ga.,  and  ICant 
TenneHMce,    Virginia   and    (.i(H)rgia    Ruilro.id 

bridge 

Imnroveraent  of,  Vjotween  Wetufnpka,  Ala.,  and 
Kast  Tennessee,  Virginia  and  (Jeor^^ia  Rail- 
road bridge 

OiM'rating  and  care  of  locks  and  dams  on 

Coquflle  River,  Oregon,  improvement  of 

Coronado,  Cal..  establishment  of  liurlmr  lin«'H  at 

CorouadoNorth  Lsland,  Cal. ^establishment  of  harbor 

lines  at 

Cori»«  of  Kn  gi n e<'rs : 

( 'hangcH  during  the  year 

Distribution  oi' officers 

Laws  of  5'2d  Congress,  Ist  HCHsion,  ntfecting 

Number  of  ofHccTs 

Officers  detached 

Statement  of  rank  and  duties  «>f  ollij-crs 

Corvallis.  Oregon,  examination  and  survey  of  Wil- 
lamette River  ne^ir * 

Courtableau.  Baj'ou,  La.,  improveuM-nt  of 

Covington.  Ky.,  coustnu*ti«»u  of  bri<lge  acro-sH  I.irk- 

ing  River  at 

Covington.  Ky.,  construction  of  bridge  across  Ohio 

River  at 

Cowlitz  River,   Wash.,  at  Toledo,  conntnutiuu  of 

bridge  acrons 

Cowlitz  River,  Wash.,  improvenu*nt  of 

Crookston,  Minn.,  examiiiatiitn  and  survey  of  Red 

River  of  the  North  and  tributaries  above* 

Crossover    Light.  St.  Lawrence  River,  N.   Y.,  re- 
moval of  shoals  near 

Cumberland  River,  Tenn.  and  Kj*.,  improvement  of. 

Above  mouth  of  the  Jellico 

Above  "Nashville,  Tenn 

Helow "Naslnille.  Tenn 

Soiit h  Fc»rk  of.  Ky 

CunilM'rland  Sound.  (Ja.,  improvement  of 

Currituck  County,  K.  C,   bridge  of,   obstructing 

Tulls  Creek 

Currituck  Sound,  N.  C,  improvement  of , 

Cuttvhunk  Lsland,  Mass.,  examination  and  survey 

of  CanapltHit  Channel,  near 

Cuyahoga  Kiver,  Ohi(».    (See  Cleveland  Harbor.) 
Cypn'ss  Rayou  and  lakes  between  Jefl'ersou,  Tex., 
"and  Shreveport,  La.,  survey  of 
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Dams  and  locks.    {See  Canals.) 

D' Arbonne,  Hayou,  La.,  improvement  of 

Darien  Harbor,  (ia.,  imi)rov«*meut  of 

Daricn  Harbor,  (la.,  removal  of  wrecks  in 

I>a\nls  Island,  New  York  Harbor,  sea  wall  and  em- 
bankment at 

Davis  Island  Dam,  Ohio  River,  Pa.,  operating  and 
«*are  <)f 
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D«'  Tcre.  WIh.,  constrncticm  of  bridge  across  Fox 

River  and  (Jovernmcnt  canal  at 

IX'laware  Ray : 

I  >t'hi ware  Hreak water 

Harbor  of  refuge  near  mouth  of.  examinati(ui  for. 

ice  harbor  at  iu«id  of,  coUKtruelion  ol' 

Lewe.H,  Del.,  construction  of  iron  pier  luMr 
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Delaware  Bhj"— Contiiinod : 

WnUTway  Uftwi-eu  Cliiucotcng^icBjiy,  Va.,  and, 
improvement  of ! i 

UelawHn)  Breakwater,  Del.,  »niprovem<'nt  of , 

Delaware  Kailroad  Compauy,  brMljje  of 

Delaware  Kiver,  Pa.  aud  N.  J.,  at  rliiladelphia,  im- 
provement of 

Delaware  Kiver,  Pa.  and  N.  J.,  improvement  of 

Delaware  River,  Pa.  and  X.  J.,  removal  of  wreek  at 
Philadelphia 

Department  of  California,  report  of  engineer  oflioer. . 

Department  of  tbe  Columbia,   report  of  engineer 
oilicor , 

Department  of  the  M  insouri,  report  of  engineer  oflioer . 

Department  of  the  Platte,  report  of  engineer  offieer. . 

Departments,  inilit^ry.    reconnoissances,    explora- 
tions, and  aurvej'8  in 

Depot,  Engineer 

DeH  Chutes  Kiver,  Wash.,  near  Olympia,  examina- 
tion of 

Des  Moines  Bapids  Canal  and  Dry  Dock,  operating 
and  care  of 

Des  Moines  KapidA,  Mississippi  River,  improvement 
of 


Pago. 
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Detroit  River,  Mich.,  improvement  of 

District  of  Colnuibin.improvementand  care  of  public 
buildings  tind  grounds 

District  of  Columbia,  water  supply  of. 

Division  engineers 

Divisions,  ciigineer 

Doboy,  (la.,  and  Ssipelo,  Ga.,  examination  and  survey 
of  inside  route  between 

Dry  dock  at  St.  Marys  Falls  Canal,  Mich 

Dry  dock,  Des  Moines  Rapids,  operating  and  care  of. 

Duck  Island  Harbor,  Conn.,  iniprwement  of 

Duluth  Harbor,  Minn.,  construction  of  bridge  of 
city  of  Duluth  across  canal  at  entrance  of 

Duluth  Harbor,  Minn.,  improvement  of 

Diiluth,  Minn.,  construction  of  bridge  across  canal 
at  entrance  of  Duluth  Harbor  bv  city  of 

Duliith,  Red  Wing  and  Southern  Railroad  Company, 
bridge  of '... 

Dunie«  Point,  Cal.,  and  Point  Capistrano,  Cal.,  ex- 
amination for  deep  harbor  on  Pacitic  coast  between. 

Dumping  of  ballast  in  approaches  to  New  York  Har- 
bor, and  recommendations  and  proposed  legislation 
to  prevent 

Dunkirk  Harbor,  N.  Y.,  improvement  of 

Durand.  Wis. ,  bridge  obstructing  Chippewa  River  at. 

Duwaniish  River,  Wash.,  construction  of  bridge 
acro«8 


Eagle  Harbor,  Mich.,  improvement  of 

East  Chester  Creek,  N.  Y.,  improvement  of 

East  River,  N.  Y..  establishment  of  harbor  lines  in. 

East  River,  "N.  Y.,  improvement  of 

Eastern  Branch  of  the  Potomac.  {See  Anacostia  River.) 
Ebey  Slough,  Wash.,  construction  of  bridge  across.. 
Echo  Harbor,  New  Rochelle,  N.  Y.,  improvement  of. . 
Edgartown,  Marthas  Vineyard,  Mass.,  improvement 

of  inner  harbor  at 

Edisto  River,  S.  C,  improvement  of 

Elbow  Riffle,  Wash.,  construction  of  bridge  across 

C  hehalis  River  at 

Elizabeth  River,  N.  J.,  improvement  of 

Elizabeth  River,  Va.,  modification  of  harbor  lines  at 

Norfolk  navy-yard,  in  South  Branch  of 

Elk  River,  Ala.,  at  Elk  River  Mills,  construction  of 

bridge  across 

Elk  River,  Md.,  improvement  of 

Elk  River  Mills,  Ala.,  construction  of  bridge  across 

Elk  River  at 

Elk  River,   AVash.,  construction  of  bridge  across 

South  Bav  

Elk  River,  W.  Va.,  improvement  of 

Elk  River,  W .  Va.,  obstructions  in 

EngiiHMfT  depot 

Engineer  divisions 

Engineer  school,  Uuited  St-ates 

Engineers,  battalion  of 

Engineers,  Chief  of,  otliceoflhe 
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KnjcInt'erK,  Corjis  of.    {Ste  Corps  of  Kiigiiioere.) 

KDKiii«'<;rH,  divinioii * 

Enjrinoora*,  1  he  Boaxil  of.  (&V^  Htiard  of  Eii^^iuetTs, 
The.) 

JCrli*  HarlKir.  Pa.,  improvein«'nt  of 

Krie    narb«»r.  Ph..  pn^servallou  Miid  proti^ction  of 

Pwmjii**  l8l«  P('liiu^4llIa 

Krif,  Lake,  survey  of  slioaU  off  VA^e  S])it  Lij^ht- 

hoime.  I.ittU'H  Point,  and  Waverly  .Slioal 

Erie,  Lake.    {See  also  Northern  and  KorthwcBtern 
Iak(v4.) 

Kscambia  River,  Fla.,  improveniefit  of 

Estimatcfi: 

Knpneer  dejwt 

Kortiflcatiunft 

MisAiHAippi  ]{iver  C'omniiH!«ion 

JkliHKouri  Klver  CoiuiiiiH.sitiu 

New  York  Harbor.  8tHH*rviHum  «tf 

Northern  and  Northwe.><teru  lakes,  chartA  and 

surveys  <if • 

Piiblir  l)iiildin(;K  and  ;;roiiudM  and  WasUins^ton 

Monument,  Washinjiton,  1).  C - 

River  and  harbor  improvementM 

•Surveys  and  f^conuoissances,  and  publication  of 

niafm 

Wasliin^lon  Aqueduct 

Yellowstone    National  Park,  eouHtructiou   and 

iniprovenieut  of  roads  and  bridcren  in 

Everett, NVa.sh.,  eonstruetion  of  bridge  across  Snoho- 


Page. 


niirtli  Kiver  at 
Everett,  WaBli,,  Land  and  Kiver  Improvement  C<tin- 

pany  of,  brid «;e  of 

Esplo'nitions  and  reconnoissances 


F. 

Fairhaven,  Wash.,  establinhmeut  of  harbor  lines  at  . 

Fairlee  Creek,  Md..  improvement  of 

Fuirport  Harbor.  Oliio,  improvement  of 

FMin>oi't  Harbor,  Oliio.    (See  also  (irand  Kiver.) 

Falia,  Bogue,  La  ,  improvement  of 

FoUs  of  ( )hio  Kiver,  improvement  of 

Fulls  of  Ohio  River,  improvement  of  Indiana  Chute. 

Feather  Kiver,  Cal.,  improvement  of 

Fellows.  Bertha  .1.  (scluHiner).  «>moval  of  w reek  of.. 
F«r«ru8  Falls,  Minn.,  examination  and  surv»'y  of  Red 

Kiver  of  the  North  an«l  tributaries  aliove  .' 

Fernandina,  Fla.,  and  Savannah,  (ia.,  examination 

and  snrvev  of  inside  route  liet  ween 

Femdale,  \\''ash..  eohstruetion  of  bridge  across  Nook- 

saek  River  at 

FiMhint;  Creek,  N .  ( '..  iiui»r«M  ement  of 

Fish  wavs  at  (Ireat  Falls,  Potomac  Kiver,  rrection  of. 
Five-Mito   Kiver  Harbor,   Conn.,  establi.Hhuient    of 

harbor  lit  eH  at 

Five-Mile  Kivi-r  Harbor.  Conn.,  improvement  of 

Flint  Kiver.  (i.i..  improvement  of 

Flushing  Bay.  N.  Y.,  improvement  of 

Forkwl  J>eer  Kiver,  Teun.,  improvement  of 

Fort  Uayou,  Miss.,  ai  Ocean  Spriujis.  con.struction 

of  bridge  acroiif* ! . . . 

Fortifications * 

Allotments 


Appropriations 

K.'*timHt«'S  lor  IH'.KI  "Ui. 


Mininucasematet4 , 

Sites  Tor,  acquisition  of 

Fourche  Its  Fc\  re  KivtT,  Ark.,  improvement  of 

Fox  River,  Wis: 

Bridge  hctohs  Portapre  Canal,  recousi ruction  of. . 
Bridpe  at  I)e  Pcre  Jicro.s8(Jovernmenl  canal  and, 

construction  of 

Bridge  at  Oshkosh,  eonatructiou  of 

lm]»rovement  of 

()[»eratinp  and  csiro  of  locks  and  dams  on 

Frankfort  County,  Ky.,  brid;;e  of,  obstruciiufj  Ken- 
tucky River  .' .' 

Frankfort  Harbor,   Mich.,   injury   to   Ciovernnient 

si'ow  at 

Frankfort.  Xy.,  bridge  of  cily  of,  obstructing  Ken- 

tncky  River \ 

Franktort,  Mich.,  improvement  of  harl>or  at 

Franklin.  La.,  removj.l  of  wrecl;  near 

French  Broad  Kiver,  Tenn,,  inijU'ovi'uieut  ol 


I 


Parti. 


22 

352 
353 
420 

199 

20    4^ 

15 
396 
y97 
395 

421 

418 
21 

425 
415 

423 

406 

406 
424 


.S99 

I'M    069 

::50 

215 

28.3 
•M2 
GG    641 

262 

181 

408 
157 
417 

3D8  730 

70  097  I 

194  I 

H2  722  ; 

239  ! 

402 
4 
4 
4 

15 

8 

9 

243 

41)3 

4  on 

403 
3)4 
315 

411 


411 

322 
223 
208 


Partn. 


1416 


1481 


1853 
1309 

1117 


1402 
1660 


1681 


iril3 
1922 


Part  III. 


Part  IT. 


2522 


2528 


3407    3424 


2882 


20O3 
3254 


3414 
3400 


3457 
3376 

3439 


2794 
2506 


2015 

2oeo 

2652 


2213 
2222 


2318 


3457 


^383 


3344 


INDEX. 


Subject. 


O. 

Galveston  Bay,  Tex.,  improvement  of  Hliipt'liaiinel  in. 
Galventon    C'onnty,   Tex.,    construftlou   of   bridge 

acn'oss  AVcst  Bay  by 

Galveston  Harbor,  Tex.,  improvement  of  entrance  to. 
Galveston,  Tex.,  examination  and  survey  of  West 

Bav  from  Chmtnias  Point,  near 

Gandy,  Kditli  T.  (schooner),  removal  of  wreck  of 

Gaaconade  lliver,  Mo.,  improvement  .of 

Gasper  Siver,  Ky.,  near  its  montli,  bridge  obstruct- 

inff 

GauTey  River,  \V.  Va.,  construction  of  liridge  across . 

(Pauley  River,  W.  Va.,  improvement  of 

Georgetown  Harbor,  S.  C,  improvement  of 

Glen  Cove  Harbor,  N.  Y.,  improvement  of 

Gloucester  Harbor,  Mass.,  improvement  of 

Gordon  Lauding. Lake  Clianiplain,  Vt., l>roak  water  at . 
Governors  Island,  Now  York  Harl>or,  sea  walls  at. . . 


Page. 
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991 


Gowanus  Bay,  N.Y.,  improvement  of. 
Gowanns Creek  Channel,  Xew  York  Ha 


Harbor,  improve- 
ment of 

Grand  Haven  Harbor,  Mich.,  improvement  of 

Grand  Marals.  Mich.,  improvemont  of  harbor  of  ref- 
uge at 

Grand  Marai*.  Minn.,  improvement  of  harbor  at.... 

Grand  River,  Mich.,  below  Grand  Rapids,  exaiuina- 
tion  and  survey  of ■. 

Grand  River,  Oliio,  below  Richmond,  cxainination 
and  survey  «>f 

Grand  River,  Ohio.    (Ste  alto  Fairport  Harlnir.) 

Gravesend  Bay,  N.  Y.,  establisoment  of  harbor 
linos  in *. .' ^ 

Gravesend  BaVj  N.  Y.,  removal  of  wreck  in 

(ireat  Chazy  River,  N.  Y.,  improvement  of 

Great  Falls,  Potomac  River,  erection  of  flshways  at. 

Great  Kanawha  River,  W.  Va.,  improvement  of 

Great  Kanawha  River,  W.  Va..  iiyury  to  channels 
and  improvements  in '. 

Great  Kanawba  River,  "W.  Va.,  operating  an<l  care 
of  locks  and  dams  on 

Great  T^akes.  (AWNortborn  and  Northwestern  lakes.) 

Great  M iami  embankraent,  fnd 

Gr^at  Pwlee  River,  S.  C,  improvement  of 

Great  Pedec  River,  S.  C.,  near  Society  Hill,  bridge 
obHtnicting 

Great  Sodus  iJaj-,  N.  Y.,  imj»roveraent  of  harbor  at. 

Green  Bay  Harlwr,  Wis.,  improvement  of 

Greeu  Jacket  Shoal,  Proviuenoe  River,  R.  I.,  re- 
moval of 

Green  River,  Ky.,  operating  and  care  of  locks  and 
dams  on 

Greenport  Harbor,  N.  Y.,  improvement  of 

Greenwich  Bay,  R.  L,  improvement  of 

Grosse  Pointe 'Channel,  Mich.,  improvement  of 

Gulf,  Colorado  and  Santa  Fo  Railway  Company, 
briilge  of 

Guyandotte  River,  W.  Va.,  improvement  of 


Hampton  Creek  and  Bar,  Va.,  improvement  of 

Hampton  Roads,  Va.,  construction  of  mining  case- 
mate at 

Hampton  Roads,  Va.,  fortifloations  for  defense  of 

Harbor  and  river  improvements 

Harbor  lines,  establishment  of 

Anacostia  River,  Washington,  1).  C 

Bellinsham  Bay,  Wash 

Five- Mile  River  Harbor,  Conn 

New  York  Harbor  and  adjacent  waters 

Norfolk  navy-vard,  Va 

•      Olympia,  Wash '. 

Portage  Lake,  Mich 

Portland,  Oregon 

San  Diego  Harbor  and  adj'acent  waters,  Cal 

San  Pe<lro,  W Umingtou  Harbor,  Cal 

Vancouver,  Wash 

Harlem  River,  N.  Y. : 

Bridge  at  Broadway,  New  York,  construction  of. 

Bridge  at  Fourth  avenue.  New  York,  construc- 
tion of 
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Part  I.    I    Part  II. 


Harlem  Kl\t»r.  N.  Y.— Coiitinued. 

Bridge  (t*-nii>orary)  at  150th  Ktrcet,  Kow  York, 

ouiiMtrnrtioii  of 

Iniprt»\enn'nl  of 

Harlow e  Kivrr.  N'.  C.  ininrovonu'Tit  of 

Harra«H*kot  IJivt-r.  Mc.  iinprfivnuoiit  of 

IIa\iinit,   111.,  roni>trncti»»n  of  bri«lj;<' a4TOM8  lllinoiM 
Kivor  at 

lljivnMU*  (Ir.jco,  Mil.,  ox  ami  nation  uiidHurvey  of  Sua- 
qnchaiiiia  liiver  abovp 

Havni  de  Cir«<t*,  Md.,  improvcHU'iil  of  SiiHqnehaniia 
Kl  ver  ni'ar 

Itay   Lake  Chaimel,  .St.   Mann   Uiver,  Mich.,   im- 
provement of 

Hell  < Jale,  X.  Y..  improvement  of 

Herr  Ishind  Dam.  Alh  ;;heny  Klver.Pa..  constriictiou 


4t« 
101 

ai   r.iG 

400 


of 


Hiawasaee  ICiver,  Ti'nn.,  improvement  of 

Highland  Ileaeh.  N.  J.,  eouHtrnclionof  brid|;c  aemsH 

Shrewnhnry  Ki ver  at 

Hin^liam  Harbor,  Maj^-H,,  improvmient  of 

lloii  laliind.  Va.,  removal  «>f  wn^ek  oJf 

Holland  Harltor.  Mi«'h..  impnivenient  of 

HolmeH  River,  Fla..  in\provein»*nt  of 

Hon-natoiiic  Hi  ver.  Conn.,  hnprovement  of 

Honaton,  IVx.,  eily  and  railway  bridges  obstnictin;: 

Rntfalo  Bayou * 

Hudson  Kiv«*r,  X.  Y.,  improveinent  of 

Hnd.son  Kivcr,  N.  Y.,  near  Twenty-third  street,  New 

York  Cily,  ronstrnction  of  britl"ie  aoroHh 

liudHon  Kiver,  X.  Y.,  report  of  board  on  improve- 
ment of 

HumI>oldt  Harbor  and  Bjiy.  Cal.;  improwment  of... 
Hunting  CnM-k,  Va..  at  Alexandria,  eiuistnietion  of 

bridge  aero.s«» 

Huntiiiuton  llnrbor.  X.  Y.,  iiiiprovi'nuiit  of 

Huntn-H.s  (Hehmtneri.  reniovjd  of  wri'ck  of 

Huron  Lake.  iiiipro\;enient  of  harbor  of  i-efuge  at 

Sand  Beach.  Mieb • 

Hnnm,  Lake.  (Sre  alto  Xorthern  ami  X^orthwestern 

lakeH.) 
Huron,  Ohio,  construetiou  of  bridge  iieross  Huron 

Kiver  at 

H uron,  ( >hio,  improvement  ot  harbor  of 

Huron  River.  Ohio,  at  Huron,  ('ou.>«trneti<iu  of  bridge 

lUTOSH 


Hyannis,  MaM.-..  itnpi-oveiuent  of  harljor  of  refuge  at, 
Hyanuis,  M an-*.,  removal  of  wreek  near , 


THinoiH  and  MisHiH..,ij)pi  Canal,  111.,  construction  of.. 
Illinoi.M  Kiver,  111. : 

Briclee  at  Havana.  eon»itrurtion  of 

JJri<lge  betwi'eu   Columbiana    and    Kami)>«ville, 
conHtruetion  of 

Improvement  of 

Operating  and  vnrv  of  I-a  (Jran^e  Loek  and  Dam. 

Improve  mt^ntri  of  riverH  and  liarborn 

Inuiaua  Chute,  Kali.s  of  Oliio  Ri\rr.  inii)rovenirnt  of. 
Injury  to  publie  workf«  by  eorporat  Iouh  or  individiml.s. 
Inland  waterways.     (See  Waterways.) 
liiHide  routes.  watiTways.  ete.     (>>»•  Waterwayft.) 

Ip.swlch  River,  Ma.H.s.,  ini])rovemiiit  of * 

iHalx'l  Alberto  (Heliooner),  remo\al  of  wivck  of 

J. 

Jarknonville,  Tampa  and  Key  West  Railway  Com- 
pany, hriilge  of 

Jamafea  Bay,  N.  Y.,  examination  and  survey  for 
watiTwayen.st  ward  from 

Janu-s  Kivi"r.  \'a.,  imj>rovein<'.nt  of 

Jetbrsou.  Trx.,  and  Shreveport,  La. .survey of  lakes 
bet  \\  vvu 

J«-kyl  Oe«*k.  (Ja.,  iniprovemeni  of 

Jer.s«'y  Flat>*.  N.  .T..  m(»dili(-ati()n  of  harbor  lines  in  .. 

Jobn.son\  ille.  Tijin.,  recon.strui  tion  of  bridgi-  at'io.H.s 
Tennessee  Kiver  at 

.lonen,  Lucy  (.si'lioomr).  removal  of  wnik  of 

fJudith  Toiut,  R.  I.,  eouMtruition  <»f  harbor  of  refuge 
at ^.. 
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Karopsville,  TIL,  construction  of  bridge  aci'osa  IWi- 
uoift  River  at ^ , 

Kanawha  and  Michigan  (Ohio)  Kailway  Company, 
bridge  of 

Koiikaiskia  River,  III.,  improvc^raont  of 

Kennebec  River,  Me.,  between  Waterville  and  Aii- 
^nata,  examination  and  survejr  of 

Kennebec  River,  Mo.,  construction  of  bridge  across 
Atkins  Ba^  at  Phippsburg 

Kcnnel>ec  River,  Me.,  improvement  of 

Kcunebunk  River,  Me.,  improvement  of 

Kenoalia  tlarbor,  Wis.,  improvement  of . . . : 

Kenton  County  and  Campbell  County  Bridge  Com- 
pany, bridge'  of 

Kentucky  River,  Ky.,  at  Frankfort,  bridge  obatruct- 
ing 

Kentucky  River,  Kv.,  improvement  of 

Kentucky  River,  Ky.,  operating  and  care  of  locks 
and  dams  on 

Kewaunee,  Green  Bay  and  Western  Railroa<l  Com- 
pany, bridge  of 

Kewaunee  Harbor,  Wis.,  improvement  of 

Kewaunee  River,  Wis.,  at  Kewaunee,  construction 
of  bridge  across ■• 

Kewaunee.  Wis.,  construction  of  bridge  across  Ke- 
waunee River  at 

Keweenaw  Point,  Mich.,  improvement  and  ox^eratiug 
and  care  of  canals  across 

Key  West  Harbor,  Fla.,  improvement  of  northwest 
entrance  to ' 

Key  port  Harbor,  N.  J.,  improvement  of 

Kings  County,  N.  Y.,  briage  of,  obstructing  Kew- 
town  Creek* 

Kinnickinnic  River,  Wis.,  at  Clinton  street,  Mil- 
waukee, construction  of  bridge  across 

Klaskuine  River,  Oregon,  improvement  of 

Ti. 

La  Playa,  Cal.,  establishment  of  harbor  lines  at 

Lafayette,  Oregon,  reconstruction  of  bridge  aci'oss 
Yiunhill  River,  near ". 

Lafourche  Bayou,  La.,  improvement  of 

La  (Arrange  Bayou,  Fla.,  improvement  of 

La  Gnange  Lock  and  Dam,  Illinois  River,  111.,  operat- 
ing and  cai*e  of 

Laimaw,  AVash.,  construction  of  bridge  across 
South  Bay,  Elk  River,  at 

Lake  Shore  and  Michigan  Southern  Railway  Com- 
pany, bridges  of 

Lakes,  Great".  {See  Northern  and  North  wesfern  lakes.) 

Lakes,  Northern  and  Northwestern.  (See  Northern 
and  Northwestern  lakes.) 

Land  and  River  Improvement  Company  of  Everett, 
Wjwh.,  bridge  of 

Larchmont  Harbor,  N.  Y.,  improvement  of 

Laws  of  52d  Cong.,  1st  sess.,  atfecting  Corps  of  En- 
gineers   

Leaf  River,  MivSS.,  improvement  of 

Leavenworth  and  Platte  County  Bridge  Comi)any, 
bridge  of .*. 

Leavenworth,  Kans.,  construction  of  bridge  across 
Missouri  River  at 

Legislation  proposed  for  establishment  and  enforce- 
ment of  rules  and  regulations  for  use  of  canals 

Legislation  proposed  to  prevent  dumping  of  ballast 
in  approaches  to  New  York  Harbor , 

Leonard  town,  Md.,  improvement  of  harbor  at  Breton 
Bay 

Levi^a  Fork  of  Big  Sandy  River,  Ky.,  improvement 
of 

Lewes,  Del.,  construction  of  iron  pidr  near 

Lewes,  Del.,  improvement  of  inland  waterway  be- 
tween Chincoteague  Bay,  Va.,  and  Delaware'Bay, 
near 

liOwis  County.  Wash.,  construction  of  bridge  across 
Cowlitz  River  by 

Licking  River,  Ky.,  between  Fannei's and  West  Lib- 
erty, improvement  of 

Licking  River.  Ky.,  between  Newport  and  Coving- 
t4)u,  construction  uf  bridge  at'ros.^ 
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Linif^toiK*  Ciuiuty.   Ala.,    conRtniction   of  bridjpe 

neroHS  Klk  Itiver  by 

Lit4'liH<*}fl.  (!Hrr<»ntoh  and  WoHtcm  Kailroad  Com- 

fNiny,  bridges  of , 

LittU*'  Harbor,  N.   H.,  iiuproveuMnt  of   harbor  of 

reftifff  at 

Littio  Xanawba  River,  W.  Va.,  improvpmenl  of 

lAtt\«i  Kana>iv-ba  River,  W.  Va.,  operating  and  caro 

of  lot'k  aixl  Auix  on 

Little  Pwlee  River,  S.  C.  improvement  of 

Little  Red  River,  Ark,,  iroproveinout  of 

Little  River,  Mo.,  iraprovemcut  of' 

I.itth'  SiKliifl  Bay,  N.  V.,  impn»vemeiit  of  Imrlx^r  at . . 

Littlefl  Point.  Ijitko  Erie,  survey  of  almala  olf 

Livin^Nton  Point,  Kv.,  improvement  of 

Lockn  nnd  dams.    {>^r  CanHla.) 

LockwiKxlM  Folly  River,  N.  C,  improvement  of 

Long  BoAoh'  Inlet,  N.  Y..  examination  and  aai'vey 

for  waterway  between  Jamaioii  Bay  and 

LouiRvillo  and  Portland  Canal,  Ky.,  operating  and 

CAre  of 

Loiiiaville,  Ky.,  iniprovenient  of  Kalla  of  Ohio  River 
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171 
245 
247 
.359 
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Lnliec  Channel.  Me.,  improvement  of 

Ludin;^t<»u  Harbor,  Mich.,  improvement  of 

LumbiT  River,  N.  C  and  S.  C,  improvement  of 

Lyudeu,  Wanh.,  eonHtniRtion  of  bridge  aertHia  Nook- 

"aaek  River  at ^ . . . 

Lynn  Harbor,  MaHa.,  improvement  of * . . . 

Lynnhaven  Bay,  Va.,  examination  and  aurvo^'  for 

harbor  of  ref lige  at 


HI. 

Mackey B  Creek,  N.  C,  improvement  of t . . . 

Ma^'on,  Bayou,  La.,  improvement  of 

Maeou,  Dublin  and  Savannah  Railroad  Company, 

bridge  of 

Macon,  Ga.,  const niction  of  bridge  acroas  Ocmulgeo 

River  at 

Manasquan  River,  N.  J.,  improvement  of  .■ •. . . . 

Manatee  River,  Fla.,  improvement  of 

Mauchac,  Bayou,  La.,  impr»>vement  of 

Manchester  Harbor,  Mass,,  imjjrovement  of 

ManiHtee  Harbor,  Mich..  Improvement  of 

MauiHtique  Harlmr,  Mi<rh.,  improvement  of 

Manitowtx!  Harlwr.  Wis.,  improvement  of 

Manitowoc  River,  Wia.,  at  Manitow^oc,  reconHtnie- 

tlon  of  bridge  acroan 

Manitowoc,  Wis.,  reconKtrnction  of  bridge  across 

Manitowoc  River  at  Eighth  street  hy  city  of 

Mnnokin  River,  Md.,  improvement  of 

MapH,  military  and  other 

MarcuH  Hook,'  Pa.,  improvement  of  ice  harlwr  at 

Marion,  Fort,  Fla.,  n-pair  and  preservation  of 

Mat mu;tt4^  HarlKjr,  Mich.,  improvement  of 

Martnns  Vineyanl,  MaHS.,  examination  and  survey 

of  Menemslia  Bight 

Marthas   Vineyard-,  Mass.,  improvement  of  inner 

lmrl>or  at  Edgartown 

Mattapiml  River,  Va.,  improvement  of 

Mattawan  Creek,  N.  J.,  improven»ent  of 

Manmeo  River  and  Bay,  Ohio.    (See  Toledo  Harbor.) 

Maurice  River,  N .  J.,  improvement  of 

Menemnha  Bight,  Mass..  examination  and  survey  of. 
Menominee  Harl>or,  Mich,  and  Wis.,  improvement  of. 
Menominee  River,  Mich,  and  Win.,  improvement  of . 

Men  iniac  River,  Mass.,  improvement  of 

Michigan  City  Harbor  (outer  and  inner),  Mich.,  im- 

wrovement  of 

Michigan,  Lake.    (See  Northern  and  Northwestern 

lakes.) 
Mill)ridge,  Me.,  reconstruction  of  bridge  across  Nar- 

raguaguH  River  by  town  of 

MiUord  HarlM)r,  Conn.,  improvement  of 

M iliUirydepartmeuts,  recounaissanceH,  explorations, 

and  surveys  in 

Milwaukee  Bay,  Wis.,  improvement  (»f  harbor  of 

refuge  at  . . . .' 

M  il waukce  Harbor,  Wis.,  improvement  of 

Milwaukee,  Lake  Shore  and  WcHteru  Railway  Com- 
pany, bridges  of 
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Milivaiikee,  Wis.,  conatmction  of  bridge  across  Kin- 

ni<!;kiniiic  Blver  at  Clinton  street  by  city  of 

Mineo  Creek,  S,  C,  improvement  of 

Mining  CAsemates.  construction  of 

Minnesota  Point,  at  Superior,  Wis.,  improvement  of . 

M inneflota  Kiver,  M inn.,  improvement  of 

Mispillion  Creek,  Del.,  improvement  of 

M  ispillion  River,  Del.,  examination  and  survey  of . . . 
MiHsiasippi  Kiver: 

Rxaminaiion  and  survey  to  determine  effect  of 
backwater  at  Clarendon  and  Lower  White 

Kiver,  Ark 

Glinting,  and  its  principal  tributaries 

Gauging,  near  St.  Paul,  Minn 

Improvement  of,  above  St  Anthony  Falls,  Minn. 
Improvement  of,  below  n\outh  of  Ohio  lliver  (re- 
port of  MissiHsippi  Kiver  Commission) 

Improvement  of,  bet  ween  Dee  Moines  Kapids  and 

mouth  of  Illinois  River : 

Improvement  of,  between  Minneapolis  and  Des 

Moines  Kapids 

Iniprf)vement  of,  between  Ohio  and  Illinois  rivers . 

Improvement  of  Des  Moines  Kapids 

Improvement  of  St.  Louis  Harbor,  Mo.  .1 

Opt'rating  and  care  <of  Des  Moines  Kapids  Canal 

and  Drv  Dock 

Plaquemine,   Bajou,  La.,  bank   protection    at 

mouth  of ,. 

Kcservoirs  at  headwaters  of 

Reservoirs  at  sources  of,  surveys  for 

Snag  boat«  and  dredge  boats  on  upper  river,  op- 

eraticm  of 

Snags  and  wrecks,  removal  of 

South  Pass,  inspection  of  improvement  of 

Survey  of 

Wreck  off  Point  Celeste.  La.,  removal  of 

J^Iississippi  River  Commission,  report  of 

^IiHSouri,  Department  of  the,  report  of  engineer  of- 

•ficer , 

Missouri  River: 

Bridge  at  Leavenworth,  Kans.,  construction  of  . . 
Examination  of,  between  Great  Falls  and  canyon 

next  below  Stubbs  Ferrv,  Mont '. 

Improvement,  ^tc.,  of,  below  Sioux  City,  Iowa 

(report  of  Missouri  River  Commission) 

Improvement  of,  between  Great  Falls,  Mout., 

and  Sioux  City,  Iowa 

MlHBoiiri  Kiver  Commission,  report  of 

Mobile  Hairltor,  Ala.,  improvement  of 

M  okelunme  River,  Cal.,  miprovoment  of 

Moltoii  (steamer),  removal  of  wreck  of 

Mononioy,  Mans.,  removal  of  wrecks  near 

Monougaliela  Kiver,  W.  Va.  and  Pa. : 

Bridge  at  Pittsburg,  constniction  of 

Improvement  of 

Lock  and  Dam  No.  6,  purchase  of 

L(M-k  and  Dam  No.  7,  purchase  of 

Locks  and  Dams  Nos.  8  and  9,  operating  and  <;are 

of 

Monroe,  Fort,  Va.,  beach  protection,  water  sujiply, 

and  sewerage  svstem  at *. . . 

Monroe  Harbor,  ^Klitrh.,  improvement  of 

Moore,  llannali  (scow),  removal  of  wreck  of 

Moosabec  Bar,  Me.,  improvement  of 

Moosabec  Reach.  Me.,  removal  of  wreck  near 

Mount  CMvert,  Md.,  construction  of  bridge  across 

Patiixent  River  at 

MuuutDesert  to  Porcupine  Island,  Me.,  construction 

of  breakwater  from 

Mount  Vernon,  Va., improvement  of  Potomac  River  at . 
Mouut  Vernon,  Wash.,  construction  of  bridge  across 

Skagit  River  at 

Munlerklli  River,  Del.,  examination  and  survey  of. . . 
MiiHcloSlioals  Canal,  Tennessee  Kiver,  operating  and 

care  of 

MuHkegun  Harbor,  Mich. : 

Im  provement  of 

liijiiry  to  Goverament  dredge  at 

Haskiughm  River,  Ohio : 

Improvement  of 

Improvement  of  ice  harbor  at  mouth  of 

Operating  and  care  of  ice-harlwr  lock  at  mouth  of 

U))erating  and  care  of  looks  and  dams  on 

Mystic  River,  Conn.,  improvement  of 
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IV. 


NHiiKi-mond  Rivor.  V«..  imprtweniont  of 150 


53 
^65  66 


.^ 


Is'antiu'kt't.MaHM,,  iniprovcm«*nlof  harborof  n*fiigoat 
Nantiu-ket  Sound,  MasH.,  removal  of  wrecli.s  in 

Napa.  Cal..  coiistnicticm  of  brulg*'  acro«s  Napa  River 
bv  cj  t  y  of 

Napa  Kiver,  Cal.,  at  Napa.  con«t ruction  of  bridge 
iuroRj* 

Nupa  Kivor,  Cal..  iujprovcnient  of 

XarraKHUHftt  IJay,  K,  I.,c«ustrurtion  of  niiuiugcaJte- 
niat*  »  al 

Njirraujinsctt  Hay.  R.  T..  iniprovtmont  of 

NaiTa^n:t;;iia  Kivt-r.  Me.,  at  MiUuidgo,  reconatruc- 
tion  t»f  bridjif  arrosR 

Narra;;naj;n.M  iCix or.  Mp..  improvcnunt  «)f . . 

Narro%v8  of  Lake  Chamidaiu,  N.  V .  aiid  Vl., 
Hirnt  of 

Niirtliawena  I.««land,  Mass..  examination  and  survey 
of  ('anapif!*it  Clmnncl,  n^'ar 

Na.shvin»'.  ('battanouj;a  and  St.  Louis  Railway  Com- 
pany, brid^f  of j      401 

Nat^in»anv  River,  La.,  iniproveiiu'nt  of 216 
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380 


Navrsink  Kailnmd  Conipanv.  bridir*^  of j      401 

Na\  iiialdr  Wiit«*r».  brid;;**.'*  ob.struitiiiK 

Navigable  waters,  eonhtruction  of  bridfjea  across 

Navigation,  bridixes  obstrurtinp 

N^j-bcs  Kiver,  T»'x..  improvenimt  of 

Nrlial«"ni  liav.  On**jon.  iuiprovenn-nt  of  entrance  to.. 
NiMhawana t-sland,  Mass.     (>W  Nasbawena  Island.) 

Ni'usc  River.  N.  C,  imurovcnient  of 160 

New  Rrdloro  llarbf)r,  Ma.H.s,.  ini[»n)venient  of 55 

New  Caslb'.  Del.,  improvement  <»f  i«e  barbor  at '      121 

New  Haven.  Conn.,  coiiMtru*!  ion  of  l»reakwater.s  at.  J        72 

New  Haven  Harbor,  Conn.,  ini|irovenH  nt  of .|        71 

New  LoTidon.  Wis,,  reeous Inn: tion  of  bridge  across  , 

Wo] f  ki  ve r  at , 

New  Kiver,  N.  C.  improvement  of 

New  River.  N.  C.  improvement  of  inland  waterway 

between  Beaufort  Harlwir  and 

New  River,  N.  C,  improvement  of  inland  waterway  ! 

between  Swansboro  and ' 

New  River.  Va.  an«l  W.  V'a.   imi)rovement  of ' 

New  Roehelle.  N.  Y.,  improvement  J»f  Kebo  Harbor..! 
New    NVbaleoni,    AVa.Hb.,   establi.sbment    of    barbor  ' 

lines  at i 

New  York  Central  and  Hudson  River  Kailmad  Com-  I 

pany,  brid;;«sof .» j      406 

New  York  Harbor:  I 

Davids  Island,  sea  Avail  and  enjbankment  at 

Dumpini;  of  ballast  otV  Sandy  Hook  at  entrance  | 
to.  andreeonnnendalionH  and  projio.sed  leijisia-  [ 

tion  for  ])re  vent  ion i 

Fori  iliiat  ions  for  defense  of i 

(lovernors  I.sland,  sea  walls  at i 

Harbor  lines  in,  and  adjacent  waters,  establish- 
ment of » , 

Imjirovenient  of I 

ImprovtMuent  of  Artliur  Kill | 

Improvement  of  jitittermilk  Channel , 

Iin prove  inent  of  channel  between  Staten  Island  j 

and  New  d  er.-^ey j 

Tm]»rovement  of  channels  in  Gowanus  Bay | 

Impnjvennnt  of  Ea.st  River  and  Hell  (rato 
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Wreeks  in,  removal  of 
New  Yoik.  N.  Y. : 

liridiie  across  Harlem  Iviver  at  Broadway,  eon- 

htrurtion  (d" 

Brjd;:e  acros.s  Hjirlem  River  at  Fourth  avenue. 

reeonstructifUj  of .' 

Bnd;;e  ac  ros.H  Harlem  River  at  One  hundred  and 
tilty-sixtb  street,  couKtnu'tion  of  t-emporary, 

by  city 

Brid<ie  acro.s.s  Hud.Hon  Kiver  near  Twenty-third 

.ttreet,  con.Htruction  of 

Newark  Bay.  N.  .1..  injury  to  dike  in 

Newl)ern,  >J.  C,  impnivement  of  inland  waterway 

bet  ween  Beaufort  and 

Newbury  port  Harbor.  MasH..  improvement  of 

Newport  Harbor,  R- 1.,  improvement  (d' 
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Newport,  Ky.,  construction  of  bridj^e  acrt>HS  Licking 

Ri  ver  at .'. 

Kewport  River,  N".  0.,  improvement  of 

Newtown  Croek,  N.  Y.,  bridge  obstructing 

Newtown  Creek.  N.  Y. ,  improvcmtmt  of 

Niar;arft  Falls,  N.  Y.,  examination  and  survey  of  Port 

Day  above 

Niagara,  Fort,  N.  Y.^rotection  of  site  of 

Niagara  River.  N.  Y.,  above  Tonawnnda,  improve- 
ment of 

Niagara  River,  N.  Y.,  at  Port  Dajr,  above  Niagara 
Fulls,  examination  and  survey  of. 

Niagara  River,  N.  Y.,  discharges  of 

Nomiui  Creek,  Va.,  improvement  of 

Nooksack  River,  Wash.,  at  FerndaJo,  construction  of 
bridge  across 

Nooksack  River,  Wash.^.at  Lynden,  coustructioij^  of 
bridge  across *. . . . 

IJooksack  River,  "Wash.,  improvement  of 

Norfolk  Harbor,  Va.,  and  approaches,  improvement 
of * 

Norfolk  Harbor,  Va.,  and  navy- van!,  improvement 
of  approaches  to,  between  Lamuert  Point  and  Fwrt 
Norfolk 

Norfolk  Harbor,  Va..  improvement  of  inland  route 
between  Albemarle  Sound,  N.  C,  and 

Norfolk,  Va.,  modification  of  harbor  lines  at  the 
navy-yird 

Nortli  fcast  (Cape  Fear)  iUver,  N.  C,  improvement  of. 

North  Ea«t  River.  Md.,  improvement  or 

North  Landing  River,  Va.  and  N.  C,  improvement  of. 

Noitli  River  IJridge  Company,  bridge  of 

Nortliern  and  northwestern  takes: 

Charts,  correction,  printing,  and  distribution  of . 

Est  imates 

Surveys  

Water  levels 

Northern  Pacific  Railroad  Company,  bridge  of 

Norwalk  Harbor,  Conn.,  improvcm'int  of 

Nowell,  Florence  (schooner),  removal  of  wreck  of 

Noxubee  Blver,  Miss.,  improvement  of 

Nuphar  (stemner),  removal  of  wreck  of 

O. 

Oak  Orchard  Harbor,  N.  Y.,  improvement  of 

Oskes,  Allie  (schooner),  removal  of  wreck  of 

Oakland  Harbor,  ('al.,  imjirovement  of 

Occoquan  Creek,  Va.,  impi-ovement  of 

Oc.cu])ancy  of  public  works  by  corporations  or  indi- 
viduals   

Ocean  Springs  Bridge  Company,  bridge  of 

Ocean  Springs,  Miss.,  construction  of  bridge  across 

Fort  Bayou  at 

Ocklawaha  River,  Fla.,  improvement  of 

Ocniulgee  River,   Ga.,  at   Macon,  construction  of 

bridge  across 

Ocmwlgee  River,  Ga.,  impi'ovement  of 

Oconee"  River,  Ga.,  improvement  of 

Oconto  HarlMTT,  Wis.,  improvement  of 

Ocracoke  Inlet.  N.  C,  improvement  of 

Office  of  tlie  C^hief  of  Engineers 

Ogdensburg  Harbor,  N.  Y„  improvement  of 

Ohio  River: 

Bridge  between  Cincinnati,  Ohio,  and  Coving- 
ton, Ky.,*  construction  of 

Dam  below  mouth  of  Beavei-  River,  Pa.,  con- 
struction of 

Impi'ovement  of 

Improvement  of  Falls  of,  Louisville,  Ky 

Improvement  of  Indiana  Chute,  Falls  of 

Operating  and  car©  of  Davis  Island  Dam,  Pa 

Ol>erating^and  care  of  Louisville  and  Portland 
Canal,  Ky * 

Suagboatii  on,  operation  of 

Oil  City,  Pa.,  construction  of  bridge  across  Allegheny 

River  at 

Olcott  Harbor,  N.  Y.,  improvement  of 

Oliver,  Maiy  15.  (schooner),  removal  of  wreck  of 

Olynipia  Harbor,  Wash.,  examination  and  survey  of. 
Olynipia,  Wash.,  establishment  of  harbor  lines  at. .. 
Onancock  Harbor  (or  River),  Va.,  improveniint  of.. . 
Ontario,  Lake,  survey  of  Black  Creek  Shoal 
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Pftrtl. 


Ontario.  Lake.   (See  also yorih^m  and  norlhwestcni 

liike.4.) 

<>nt<niaj:"n  Hnrhor.  Midi.,  improvement  of 

Oro^miian  Kail  road  ('«iiiii»aii\ .  bridge  of 

<)!*j«j;««  Kiv^T.  Mo.,  iiiipnivfiiiciit  of 

<).«*hkoHli.  \Vi.««.,  roD.'itnK'tioii  of  l»ridi:e  wross  Fox 

Itivt-rat  WI«ionHiii  avenue,  by  <'ity  of 

Oswego  Harb<»r,  N.T..  improvement  of 

Otter  Creek.  Vl..  im]»rovenHUt  of 

Oimehita  lliver.  Ark.  »nd  La.,  improvement  of 

Oy.Hter  IJay,  Tex.,   near  CliriHtmas  Point,  exaniiua- 

I  ion  and  survey  of 

P. 

Pa«ifie  coa.st  Iw-twt'en  Pointa  Dunie  and  Capistnino, 
Cal.,  examination  for  «le<>p  harlwjr  on 

Pat  kHnl,  K.  (J..  m«Mlilirati(»n  of  harbor  lines  in  Jersey 
Klatt*.  New  York  lLirl)or,  to  permit  eonstriietious 


299 

4U2 
231 

4ai 

231 
228 


bv 


Pa«1illa  Bay.  AVa«h..  and  Skapit  Bay,  Wash.,  exami-  1 
nation  and  .mirvey  for  ship  ihanuel  throuj^h  Swino- ! 
mi«h  SIoukH  conneetinji ! 

I'ndiicali,  Ky.,  improvtMinMit  of  Livini^ston  Point T 

Pamliro  Kiver,  N.  C,  improvement  of i 

Pamlico  Uivcr.  X.  C,  n'moval  of  wn'ck  opposite  ^ 
Swan  Point 

l*;imnnkev  Kiver,  Va.,  impiT»vement  of ' 

Pa'<ea{:oiila  Kiver.  Miss..  improviMiient  of , j 

PaHi|Motank  Kiver,  >i.  C.  iiiiprovi-mont  of I 

I'aH.naie  Kiver.  N.  J.,  in»provement  of ' 

Passair  Kiver.  X.  J.,  improvement  of.  ai»ove  Newark 

l*aM.saie  Kivi-r,  X.  J.,  improvement  of,  beh»w  Newark.! 

Pa.'*sai<'  liiver.  X.  J.,  in.jurj-  to  <like ! 

Patsipseo  KivtT,  Md..  imi)rovement  cjf I 

Patrlin;iue  Kiver.  X.  Y..  impnivcment  of 

Patii.xeni  Kiver,  Md..  at  M«iunf  <'alv«-rt.  near  Bris-  i 
tol  Landing,  eonstrmtion  ot  l»riilu;e  across 

Patiixcnt  Kiver,  Md..  improvement  of 

Pawcatnrk  Kiver.  R.  Land  Tonn.,  impiT)ven)ent  of . . 

Paw-tncket  Riv«T.  Jl.  I.,  improvement  of 

Pearl  Jliver.  MiHH..  below  Ja<kson,  improvement  of. 

Pearl  Kiver.  Mis«.,  between  E<iinbur^und  Carthage, 
im|>r«»vement  of 

Pearl  Kiver,  Mias.,  I>^tween  Jackson  and  Carthage. 
impn»vemcnt  of 

Peiifif-  Creek,  Fla.,  improvement  of 

Pelee  I'oint.  Lake  Erie.  8nrvev  of  shoals  near 

I'eleeSpit  liirlitlioiige,  Lake  Krie.  survey  of  .shoals  olF. 

l'enr)b«*<«»t  Kiver,  Me,,  examination  ami  HurNey  of... 

IN-nobscot  liiver.  Me.,  improvejuenf  of 

Pennacnla  Harbor.  Fla.,  ini|>rovement  of 

Pennaukee  Ilarlior.  Wis.,  impro\('ment  <»f 

pent  water  Harhor.  Mich,,  imi>rovement  of 

Perth  Anjlxiy.  X.  J.,  modification  of  harl>or  lines  at  . 

IN'taluma  Creek,  Cal.,  im])rovement  of 

Petit  .lean  Kiver.  Ark.,  im|)rovement  of 

Peroskey  Harlnir,  Mich.,  improvement  of , 

I'hiladeiphjji  H:irlM»r,  Pa..  im|)rovement  of 

Philadi  Iphia  Harbor.  Pa.,  removal  of  wreck  in 

Philadelphia,  Pa,,  construction  of  niininj;  cas<'matea 
at 

Phippsbur":.  Me.,  constnullou  of  brid^je  aeross  At- 
kins Hay  at 

Pi<is,  etc.,  oceu]>ancy  or  Injury  of 

I*ine  Lake,  Mich.,  improvement  of  entrance  to 

Pittsburj:,  Pa. : 

r.rid;ie  ai'rosH  Alle<;heny  Kiver.  eonstnictifm  of. . 
Jirifl^ic  acro.Hs  Monongalu'la  River,  construction 

of •. . . 

J)avis  Island  Dam,  o])er!itiny^  and  care  of 

If  err  Island  Dam,  Alh  ^.jhenv  Kiver.  con.'^tructiou 
of ....'. 

Plarinemine,  Bayou,  La.,  improvement  of 

7'la(|nemine,  liayou,  La,,  prevention  of  further  eav- 
iiiu  at  month  of 

Platte,  departnu'ut  f)f  the,  report  of  engineer  officer.. 

IMattsiuirii  Ilnrbor,  X.  Y.,  improvement  of 

Phasant  I{i^  er.  Me..  im]irovement  of 

IMymouth  County.  Mass.,  construction  of  bridpe 
across  C«diasset  Xarrows  by  Barnstable  County 
and 


Pl^ymouth  Harbor,  Mass.,  imjuovemont  of. 
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SUBJSOT. 


Point  Jodithf  B.  I.,  oonstraotion  of  harbor  of  refuge 
at 


Pollock  Kip,  Hasa.,  removal  of  wrecks  on  and  near 

Poncbatoula  River,  La.,  improvement  of 

Porcapine  Island,  Me.,  oonstraotion  of  breakwater 

Arom  Mount  Desert  to 

Port  Chester  Harbor,  N.  Y.,  improverannt  of 

Port  Clinton  Harbor,  Ohio,  improvement  of , . . 

Port  Clinton  Harbor,  Ohio,  removal  of  wrecks  in 

Port  Day,  N.  T.,  above  Niagara  Falls,  examination 

and  survey  of 

Port  Huron,  Mioh^  improvement  of  Black  Kiver  at . 
Port  Jefferson  Inlet,  N.  Y.,  improvement  of  harbor  at. 

Port  Washinston  Harbor,  Wis.,  improvement  of 

Portage  Canal/Vris.,  reconstruction  of  bridge  acrcma . 
Portage  CiU^,  wis.,  reconstruction  of  bridge  across 

Portage  Canal  near 

Portage  Lake  and  Lake  Superior  canals,  across  Ke- 
weenaw Point,  Mich.,  improvement  and  operating 

and  care  of 

Portage  Lake,  Mich.,  harbor  lines  in 

Portage  Lake,  Mich.,  improvement  of  harbor   of 

refuge  at 

Portland  Harbor,  Me.,  improvement  of 

Portland  Harbor,  Me.,  improvement  of  channel  in 

Back  Cove 

Portland,  Me..,  construction  of  mining  casemate  at . . . 
Portland,  Oregon: 

Bridges  across  Willamette  Biver,  construction 

of,  by  city 

Examination  and  survey  for  25-foot  channel  in 

Willamette  and  Columbia  rivers  below 

Harbor  lines  at,  establishment  of 

Improvement  of  Willamette  and  Columbia  rivers 

at  and  below 

Improvement  of  Willamette  River  above 

Portsmouth  Harbor,  N.  H.,  improvement  of 

Post  of  Willeto  Point,  N.Y 

Potomac  Flats,  Washington,  D.  C,  trespasses  upon. . 
Potomac  River: 

Bridge  at  Three  Sisters,  near  Washington,  D.  C, 

construction  of 

Eastern  Branch  of.    {Se€  Anacostia  River.) 

Examination  and  survey  of. 

Fish  ways  at  Great  Falls,  erection  of 

Improvement  of,  at  Mount  Vernon,  Va 

Improvement  of,  at  Washington,  D.  C 

Trespasses  on  Potomac  Flats 

Powow  Kiver,  Mass.,  improvement  of. 

Presqiielsle  Peninsula,  Erie  Harbor,  Pa.,  preserva- 
tion and  protection  of 

Providence  River,  B  I.,  improvement  of 

Providence  River,  B.  I.,  removal  of  Green  Jacket  Shoal . 

Provincetown  Harbor,  Mass.,  improvi  ment  of 

Public  buildings  and  groiuids,  Washington,  D.  C, 

improvement  and  care  of 

Pubuc  works,  occupancy  or  injury  of 

Paget  Sound,  Wash.,  examination  and  survey  for 
snip  channel  through  Swinomish  Slough,  connect- 
ing Saratoga  Passage  and  Skagit  Bay  with  Paililla 

Bay 

Puget  Sound,  Wash.,  examination  for  ship  onni«1  U* 
connect  lakes  Union,  Washington,  and  SaiuainiMh 

with .^. 

Pultneyville  Harbor,  N.  Y.,  improvement  of 

Python  (schooner),  removal  of  wreck  of 


Parti. 


Queens  County,  N.  Y.,  bridge  of;  obstructing  New- 
town Creek 


R. 

Badne  Harbor,  Wis.,  improvement  of. 

Bah  way  Biver,  N.  J .,  ini  provenient  of 

Bancocas  Biver,  N.  J.,  improvement  of. 

Rancocas  River,  N.  J.,  removal  of  wreck  in 

Rapjpahannock  Biver,  Va.,  improvement  of 

Rantan  Bay,  N.  J.,  establishment  of  liarbor  lines  in . 

Raritan  Bay,  N.  J.,  improvement  of 

Baritan  Bay,  N.  J.,  removal  of  wreck  in ,..,, 


62  628 
65  66  637  \ 
640  641  : 
216 

25 

77 

346 

352 

500 
702 

357 
339 
KU 
310 
403 

713 

403 

302 
303 

323 
32 

517 

33 

8 

520 

409 

304 
390 

389 

301 

36 

19 

527 
473 

Page. 
Part  II.    1  Part  in. 


Partrv. 


405 

147 
417 
138 
130 

41    556 

353 

59  618 

50  621 

51  593 

418 
22    413 


384 


3S5 
358 
66    640 


411 


312 

104  880 

117  035 

110  040 
143 

398  849 

06  833 

07  839 


1484 


1060 

1038 
1030 


2404 
2510 

2539 
2460 

2196 


21.58 
2165 

2320 


3823 


2850 
2860 

2820 
2835 


3344 


3382 
3344 


2526 


8385 
3341 


2762 


2762 
2557 


1050 


6790 2 


2204 


18 


IM)EX. 


SUBJBCT. 


IvAiitan  Ki ver,  X.  J.,  improvomont  of 

Ui-<'«>nn.'ii.H>Hanro«  ftiid  »'xi»li»r.iti<inR 

Iir<1  <%'dar,  NVi».,   ncjui^lnictidn   of  bridj;e   acrosn 

(.'hipiKiwa  Kivi^r,  near 

Ri'd  liiHtk  (Jliaiiuel,  Mow  York  Uarbor.  iiHprovement 

of 


II«m1  Iliver  alwvo  Fulton,  Ark..  Iniprovt'inent  of 

KimI  liivcr,  La.  ami  Ark..  iiiipri>vriii«-ut  of , 

Uid  IJivcr  of  the  \orth,  Minn.  Hn«l  X.  Dak.,  amltrib- 
utario.H  above  F.-muH  FhIIh  and  Crookston,  exaiiii- 
nat  ion  and  survey  of , 

IUhI  Kiv«-r  of  tht'  North.  Minn,  nud  N".  Dak.,  Improve- 
ment of 

Ii«'<lwoo<l  f'roek.  Tal..  i?nprovrnj«'nt  of 

K«'l|pf  Brid<:»«  ('<iiniian\    bridif''  of , 

RoRcae  {■*aill»o;it).  n  nioval  of  wreck  of 

K«"*«'rvolrs  at  luad  \vat«i*H  of  Missin^ippi  Kiver 

R»>s«Tvoir«  at  Hoiirfes*  «if  Ml«*HtH.««ippi,  St  Croix, 
(?bipp»wa.  ami  Wirt<<)nsin  rlvora.  Hurveyn  for...... 

Kichniond,  Ohio,  exaiuination  and  survey  of  Grand 
Kiver  Im'Iow 

Kiver  and  harlKir  improvi-mentH 

Knanok*'  iJivrr.  N.  C.,  improvrnu-nt  of 

Rock  Hall  IlarlKjr.  Md..exaininati(tn  and  survey  of. 

Rockland  HarlMtr,  Me.,  iniprovcnnni  of *. 

Ro<klaiid  H.irUor,  Mo.,  removal  of  wreck  in 

Rockport  Harbor,  Me.,  improvement  of 

R«iu«r'<,  Ann  K.  (svhfKincr),  removal  of  wre<'k  of 

Rondew.iv.  I5a>ou.  La..  im|»ro\ement  of 

I^ondout  Harbor,  N.  Y.,  improvement  of 

Ropf,  wire,  test.-^  of 

Roseville.  Cal..  entablishment  of  harbor  lines  at 

Ro.H!)  i.'^l.ind,  Oregon,  examination  ul  Willamette 
River  at 

Rouge  River,  Mich.,  improvement  <if 

Rrm^h  River.  Kv..  improvement  of 

Konne  point.  I.aVe  rhamplain.  N.  Y.,  breakwater  at.. 

RulcH  and  retjnlationH  for  u.se  of  canaln.  recommen- 
(latiouHand  ]iropoKed  legiMlatiou  for  eAtabliHhment 
and  enforcement  of , 

Ryan,  Pa<ldy  (boo w),  removal  of  wreck  of 


Page. 


Sabine  PaaiT  Tex.,  Improvement  of  harbor  at 

Sabine  River.  Tex,,  ftr'tween  Sabine  Lake  and  Sud- 

dntliH  lUutf,  examination  of 

Sabine  River,  Tex.,  improvement  of 

SackettB  Harlmr,  N.  Y..  improvement  of  harbor  at.. 

Saco  River,  Me.,  improvement  of 

Sacramento  liiver,  Cal.,  improvement  of 

Sa^^idaboc  County,  .Me.,  conHtruction  of  bridge  across 

AtkiuH  ]iay  by*. 

Saginaw  River.Mich.,  improvement  of 

St.  Augustine  Jiarbor.  Fla.,  iujprovement  of 

St,  Clair  Flata  Canal,  Mich.,  improvement  of 

St.  Clair  I'latH  Canal,  M  ich.,  in.iurie»  to  piera,  etc.,  of. 

•areof. .. 


St.  Clair  Flata  Canal,  ]\Iich.,  onerating  and  ci 
St.  Chiir  River,  ^lich.,  removal  of  wreck  in.. 


St.  Croix  River,  Me.,  Improvement  of. 

St.  Croix  River,  Wis.  and  Minn.,  imjirovement  of 

8t.  Croix  Jtiver,  Win.  and  Minn.,  surveys  for  reser- 
voirs at  SCMUJCH  of 

St.  Fran<'i»  River,  Ark.,  Improvement  of 

St.  Francis  River,  Mo.,  improvement  of , 

St,Johns  River.  Fla.,atl3utIalo  Rlutf,  reconstruction 

ot  bridge  across 

St.  .lohnH  River,  Fla.,  imi)rovement  of , 

St.  Jo8ei)h  Harbor.  Mich.,  imjirovement  of , 

St.  Joseph  River,  Mich.,  improvement  of 

St.  Josejih  River,  Mich.,  near  its  month,  bridge  ob- 


structing .*, 


St.  I..awrence  River,  at  Ogdenaburg,  N.  Y .,  improve- 
ment of 

St.  Lawrence  Kiver.  N.  Y.,  improvement  of  shoals 
U'twei-n  Sister  l.slands  and  CroH.sover  Light 

St.  Lawrence  River,  survey  of  shoals  In 

St.  Louis  Ray,  Wis.,  imj)rovement  of  harbor  at 

St.  Louis  Harlwr,  Alo.,  improvement  of 

St.  Louis  River,  Wis.  and  Minn.,  below  Fond  du  Lac, 
examination  and  survey  of 

St.  Louis  River,  Wis.  and  Minn.,  construction  of 
bridge  aoroas 
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Subject. 


St.  Marys  Falls  Canal,  diy  dock  at 

St.  MarvA  Fulla  Canal,  Mich.,  occupancy  of  Govern- 
ment landH  and  injarica  of  piers  at 

St.  Marys  Falls  Canal,  Mich.,  operating  and  care  of 
St.  Marys  River,  Mich.,  at  the  Ilalls,  improveraont  of. 
St.  Marys  River,  Mich.,  between  White  Fish  Bay  and 

Detoar  light-house,  survey  of 

St.  Marys  River,  Mich.,  improvement  of  Hay  Lake 

Channel 

St.  Matthews  (steamer),  removal  of  wreck  of 

St.  Paul,  Minneapolis  and  Manitoba  Railway  Com- 
pany, bridge  of. 

St.  Paul,  Minn.,  gauging  Mississippi  River,  near  .. 

Saloui  Harbor,  Mass.,  improvement  of 

Salkabatchie  River,  S.  C,  imjirovement  of 

Samamish  Lake,  Wivsh.,  examination  for  ship  canal 

to  connect  Pnget  Sound  with 

Siui  Diego,  Cal.,  establishment  of  harbor  lines  at — 
San  Diego  Harbor,  Cal.,  and  adjacent  wat-ers,  estab- 
lishment of  harbor  Uues  in 

San  Diego  Harbor,  Cal.,  improvement  of , 

San  Francisco,  Cal.,  construction  of  mining  casemate, 

etc.,  at 

San  Francisco  Harbor,  Cal.,  fortifications  for  defense 

of 

San  Joaquin  River,  Cal.,  improvement  of , 

San  Luis  Obispo  Harbor,  Cal.,  improvement  of 

San  Pedro  Bay,  Cal.,  examination  for  deep  harbor  at. 
San  I\vdro,  Ciu.,  establishment  of  harbor  lines  at — 
Sand  Beach,  Lake  Huron,  Mich.,  improvement  of 

harbor  of  refuge  at 

Sandusky  Bay.  Ohio,  construction  of  bridge  across.. 

Sandusky  City  Harbor,  Ohio,  improvement  of 

Sandusky  River,  Ohio,  improvement  of 

Sandy  Bay,  Cape  Ann,  Mass.,  construction  of  har- 
bor of  refuge  at 

Sandy  Hook  Bay,  N.  J.,  establishment  of  harbor 

lines  in , 

Sandy  Hook,  N.  J.,  dumping  of  ballast  in  approaches 

to  Now  York  Harbor  off 

Santa  Monica  Bay,  Cal.,  examination  for  deep  har- 
bor at  

Santee  River,  S.  C,  improvement  of 

Sapelo,  Ga.,  and  Doboy,  Ga.,  examination  and  survey 

of  inside  route  between 

Sarasota  Bay,  Fla.,  improvement  of. 

Saratoga  Passage,  Wash.,  and  Padilla  Bay,  Wash., 
examination  and  survey  for  ship  channel  through 

Swiuomish  Slough  coimectiug 

Saugatuck  Harbor,  Mich.,  improvement  of •. . , 

Saugerties  Harbor,  N.  Y.,  improvement  of 

Savannah,  Ga.,  and  Femandina,  Fla.,  examination 

and  survey  of  inside  route  between 

Savannah  Karbor,  Ga.,  improvement  of 

Sjivaunah  Harbor,  Ga.,  removal  of  wreck  in 

Savannah  River,  Ga.,  improvement  of 

Say  ville,  N.  Y.,  improvement  of  Browns  Creek , 

School,  United  States  Engineer 

Schnylkill  River,  Pa.,  improvement  of 

Scituate  Harbor,  Mass.,  improvement  of 

Seattle,  Wash^  examination  for  ship  canal  to  con- 
nect lakes  Union,    Washington,  luid   Samamish 

with  Puget  Sound 

Seybel,  D.  JS.,  and  Hugh  N.  Camp,  bridge  of 

Sha wueetown  embankment,  111 

Sheboygan  Harbor,  Wis.,  improvement  of 

Sheboygan  River,  Wis.,  in  Sheboygno,  recoiwtruc- 

tion  of  bridge  across 

Sheboygan,  Wis.,  reconstruction  of  bridge  across 

Sheboygan  River  in , 

Sheepsh'ead  Bay.  N.  Y.,  improvement  of 

Ship  Island  Haroor,  Miss.,  removal  of  wreck  in 

Shoal  Harbor,  N.  J.,  improvement  of 

Shreveport,  La.,   and   Jefferson,  Tex.,  survey  of 

lakes  bettf  een 

Slirewsbury  River,  N.  J.,  at  Highland  Beach,  con- 

Ntraction  of  bridge  across 

Shrewsbury  River,  N.  J.,  improvement  of 

Sistor  Islands,  St.  Lawrence  River,  K.  Y.,  removal 

of  shoals  near , 

Siaslaw  River,  Oregon,  improvement  of  mouth  of  . . 

Skagit  Bay,  Wash.,  and  Padilla  Bay,  Wash.,  exami- 

!>ation  and  survey  for  ship  channel  through  Swino- 

miflh  Slough  connecting 
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Ska^t  County,  Waflh.,  construction  of  bridge  across 
Skacit  River  at  Mount  Veruon.  by 

Skagit  County,  WaHh.,  construct ion'of  bridge  across 
.SwinoniiHh  Sloujfli  by 

Skiicit  Kiver,  WaAb.,  at  Mount  Vernon,  const  ruction 
of  orid  Efi*  iicroAH , 

Skagit  Kiver,  Wash.,  improvement  of 

Smyrna  Ui vt»r,  Del .,  improvemeut  of 

Suake  Kiver,  WaHh..  improvement  of 

Snohomish  River,  WaHh. 


Bridge  across,  construotion  of. 
•ioue 


*      Bridjie  at  Everett,  const  ruction  of 

Bridge  at  Snohomish,  construction  of 

Bridge  near  Snohomish,  c<mstruction  of 

Improvement  of 

Snoliomish,  Skykomish  and  Spokane  Railway  and 

Transportation  (Company,  bridges  of ". 

Snohomish,  Wash.,  constru<!tion  of  bridge  across 

Snohomish  River,  by  citj-  of 

Snohomish,   Wash.,  construction  of  bridge  across 

Snohomish  River  near 

Buoqualmie  Rivet.  Wash.,  improvement  of 

Society  Hill  and    MarllHtrtnigh   Bridge  Company, 

bridge  of 

Society  Hill,  S.  C,  bridge  obstructing  Great  Pedee 

River  ncAr 

Sopelo,  Ga.    {See  Sapelo.) 

South  Amboy.  N.  J.,  removal  of  wreck  near 

South  arm  o^  Willapa  liiver,  Wash.,  construction  of 

bridge  across 

South  Bay,  Elk  River,  Wash.,  construction  of  bridge 

acn>8s 

South  Branch  of  Elisabeth  River,  Va.,' modifioation 

of  harbor  line^  in 

South  Fork  of  Cumberland  River,  K  v.,  imi»rovement 

of ; 


S43(ith  Haven  Harbor,  Mich.,  imiirovemont  of 

South  Pass  of  Mississippi  KivtT,  inspection  of  im- 
provenu»nt  of 

South  River,  X.  J.,  improvement  of 

Stmth  Kiver,  N.  J.,  use  of  dikes  in 

South  Twenty-sec-ond  Street  Bridge  Company, 
bridge  of ^ '. . . 

Spanish  Bight,  Cal.,  ostublishmfnt  of  harbor  line*  at. 

Squan  River,  N.  J.,  improvement  of 

St4jniford  Harbor,  Conn.,  improvement  of. 

Staten  Island,  N.  Y.,  improvement  of  channel  be- 
tween Now  Jersey  and 

Staunton  River,  Va.,  improvement  of 

Steele  Bayou,  Miss.,  jm]»rovcment  of 

Stillaguamish  River,  Wash.,  improvement  of 

Stone,  tests  of 

Stouington,Conn.,  improvement  of  harbor  of  refuge  at 

Structun?s,  public,  occupancy  or  injury  of 

Sturgeon  Bay  ('anal.  Wis.,  improvement  of  harbor  of 
refuge  at  entran<*e  of 

Sumpawanus  Inlet,  N.  Y.,  improvement  of 

Superior  B:iv,  Wis.,  injprovenuiut  of  harbor  at 

Superior  Belt  hineand  Terminal  Railway  Company, 
bridge  of 

Superior,  Lake,  and  Portage  Lake  canals,  across 
Keweenaw  Point,  Mich.,  improvement  and  opera- 
ting and  care  of 

Sup4M-ior,  Lake.  (iSee  aUo  Northern  and  North- 
weMt»*m  lakes.) 

Sui)erior,  Wis.,  improvement  of  Minnesota  Point  at. 

Supervi.sor  of  the  harbor  of  New  York,  report  of 

Susquehanna  River  above  Havre  de  Grme,  Md.,  ex- 
amination and  survey  of 

Susquehainia  River,  ne4ir  Havre  <le  Grace,  Md.,  im- 
j)roveiuent  of 

Suwanee  River,  Fla.,  Improvement  of 

Swiinsboro,  N.  C,  improvement  of  inland  waterway 
betwt^n  New  River  and ', . 

S\\  inomish  Slough,  Wash.,  construction  of  bridge  of 
Skagit  (.'ounty  across 

Swinumish  Slough,  Wash.,  examination  and  survey  of 

T. 

Tacoma.  Wash.,  bridge  obstructing  Commencement 

Bay  at 

TallahatcluM^  River.  Miss.,  improvement  of 

Tallapoosa  River,  Ala.,  improvement  of 
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Tampa  Bay,  Fla.,  improvement  of 

Tar   River,  if.  C,  at   Tarboro,    reoonstruotion   of 

bridge  across *. 

Tar  Rh'er.  N.  C.,  improvement  of 

Tarboro,  K.  C.,  reconstruction  of  bridge  across  Tar 

Kiver  at 

Taunton  River,  Mass.,  improvement  of 

'J'chefuDcte  River,  La.    (See  Chefonote  River.) 

TchulaLiake,  Miss.,  improvement  of 

TtH^he,  Baybo,  La.,  improvement  of 

Teclie,  Bayou,  La.,  removal  of  wreck  in 

TeuneHsee  River; 

Bridge  at  JohnsonviUe,  Tenn.,  reconatraction  of. 

Improvement  of,  above  Cbattanooffa,  Tenn 

Imp^vement  ofL  below  Bee  Tree  Snoals,  Ala 

Improvement  of,  below  (Thattanooga,  Tenn.'.  .^.. 

Improvement  of,  betweetn  Chattanooga,  Tenn., 
and  foot  of  Bee  Tree  Shoals,  Ala 

Muscle  Shoals  Canal,  Ala.,  operating  and  oare  of. 

Ten sas  River,  La.,  Improvement  of. 

Terrebonne,  Bayon,  La.,  Improvement  of 

Thames  River,  Conn.,  improvement  of. 

Thre4)  Sisters,  near  Washington,  D.  C.  oonstmotion 

of  bridfie  across  Potomac  River  at 

Thunder  Bay  Harbor,  Mich.,  improvement  of 

Thunder  Bay  River,  ]^oh.,  improvement  of 

O'ickfaw  River  and  tributaries,  La.,  improvement  of 

Ti<;onderoga  River,  N.  Y.,  improvraient  of. , 

Tillamook  Bay  and  Bar,  Oregon,  examination  and 

sn  rve  yof 

Tillamook  Bay  and  Bar,  Oregon,  improvement  of 

Toledo  Harbor,-  Ohio,  imT>rovement  of 

Toledo,  Wash.,  construction  of  bridge  across  Cowlitz 

Ri  ver  at 

Tombigbea  River,  Miss,  ^nd  Ala.,  improvement  of. . . 

Below  Demopolis 

Between  Demopolis  and  Columbus. 

Between  Fulton  and  Vienna 

Between  Walkers  Bridge  and  Fulton 

Tonawanda  Harbor,  K.  Y.,  improvement  of 

Torpedoes  

Townsend  Inlet,  N.  J.,  removal  of  wreck  at 

Tradewater  River,  Ky .,  improvement  of 

Trent  RJver,  N.  (J.,  improvement  of. 

Trinitv  "River,  Tex.,  improvement  of 

Tug  Fork  of  Big  Sandy  Kiver,  W.  Va.  and  Ky.,  im- 
provement of 

TuIIh  Creek,  N.  C,  at  Tnlls,  bridge  obstmcting 

Tulls,  N.  C,  bridge  obstructing  TuUs  Creek  at 

Tnmwater,  Wash.,  examination  at 

Two  Rivers  Harbor,  Wis.,  improvement  of 

r. 

TJraiHjua  RlverJ>regon,  improvement  of , 

Union,  Lake,  Wa^h.,  examination  for  ship  canal  to 
connect  Puget  Sound  and  Lake  Washington  with. . 

United  Railroads  of  Washington,  bridge  of 

Urbana  Creek,  Va.,  improvement  of , 

Use  of  public  works  by  corporations  or  individuals. . 

V. 

Valley  Street  Railway  Company,  bridge  of 

Vancouver,  Wash.,'establi8i]ment  of  harbor  lines  at. 
Vancouver,  Wash.,  examination  and.  survey  of  Co- 
lumbia River  near , 

Vermillion  Harbor,  Ohio,  improvement  of , 

Vidal,  Bayou,  La.,  improvement  of 

Vineyard  Haven,  Mass.,  improvement  of  hafbor  at .. 

Vineyard  Haven,  Mass.,  removal  of  wreck  near 

Volusia  Bar,  Fla.,  improvement  of 

W. 

Wabash  River,  Ind.  and  111.,  improvement  of. .:.... . 
Wabash  River,  Ind.  and  HI.,  improvement  of,  above 

Vincennes 

Wabiish  River,  Ind.  and  HI.,  improvement  of,  b^ow 

Vincennes 

Waccamaw  River,  K.  C.  and  S.  C,  improvement  of.. 
Wahkiakum  County,  Wash.,  construction  of  bridge 

acrofts  Alger  or  Brooks  Slough  by 

Walluski  River,  Oregon,  oonstrdction  of  bridge  of 

Clataop  County  across 
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Wappinger  Creok,  N .  Y,,  improvement  «f 

Wappoo  Cut,  S.  C,  improvement  of 

Wareham  Harbor,  Maiia.,  improvement  of 

Waieham,  Haas.,  construction  of  bridge  across  Co- 

basset  Karrows  at  town  of ■ 

TVarren  County,  £y.,  bridge  of,  obstructing  Casper 

River .* , 

Warren  Connty,  Miss.,  construction  of  bridge  across 

Big  Black  River  at  Baldwin  Ferry  by 

"Wairior  River,  Ala.,  improvement  of. 

Washington,  Alexandria  and  Mount  Vernon  Electric 

Railway  Company,  bridge  of. 

Washington  and  Arlington  Railway  Company,  bridge 

of 

Waabinston  and  Cheea]ieake  Beach  Railway  Com- 

pany,  orld ge  of 

Washington  Aqueduct,  Washington.  D.  C 

Washington  Bayou,  Miss.,  improvement  of 

Waahingtoa,  D.  C. : 

Anacostia  Rlirer,  examination  and  survey  of 

Anacostia  River,  impmvemeiU  of ^ 

Bridge  across  Potomac  River  at  "Three  Sisters," 

oonstrnction  of 

Fortifications  for  defense  of 

Harbor  lines  in  Anacostia  River,  establishment 

of 

Lon^  Bridge 

Mining  casemates  at,  construction  of 

Potomac  Flata,  trespasses  on 

Potomac  River  at,  improvement  of 

Potomac  River  up  to,  examination  and  survey  of. 
Public  buildings  and  grounda,  improvement  and 

care  of , 

Washington  Aqueduct , 

Washington  Monument,  care  of 

Water  supply 

Water  supply,  increasing 

Washington,  Lake,  Waiili.,  examination   for   ship 
canal  to  connect  Puget  Sound  and  Lake  Samamiah 

with 

Washington  Monument,  Washington,  D.  C,  care  of. 
Water  supply  of  Washington  and  District  of  Co- 
lumbia  , 

Wateree  River,  S.  C,  improvement  of , 

Waterways : 

Between  Beaufort  Harbor  and  New  River,  N.  C, 

improvement  of 

Between  Cbincot«agne  Bay,  Ya.,  uid  Delaware 

Bay,  improvement  of 

Between  Doboy  and   Sapelo,  Ga.,  examination 

and  survey  of 

Between  New  River  and  Swansboro,  N.  C,  im- 
provement of 

Between  Newborn  and  Beaufort,  N.  C,  improve- 
ment of 

Between  Norfolk  Harbor,  Ya.,  and  Albemarle 

Sound,  N.  C,  improvement  of 

Between  Savannah,  Ga.,  and  Femandina,  Fla., 

examination  and  survey  of 

Cypress  Bayou  and  lakes  between  Jefferson,  Tex., 

and  Shreveport,  La.,  survev  of 

From  Jamaica  Bay  eastward  to  Long  Beach  In- 
let, N.  Y.,  examination  and  survev  fbr 

Waukegan  Harbor,  HL,  improvement  oh 

Waverly  Shoal,  Lake  Erie,  survey  of 

Wellfleet  Harbor,  Mass.,  improvement  of 

West  Bav,  Tex.,  oonstruction  of  bridge  across,  from 

Galveston  Island  to  Yirginia  Point 

West  (Galveston)  Bay,  Tex.,  near  Galveston,  exami- 
nation and  survey  of 

Westport  Harbor,  Mass.,  Improvement  of 

Wey  Dosset  (schooner),  removal  of  wreck  of 

Weymouth  River,  Mass.,  improvement  of 

Whatcom  County,  Wash.,  construction  of  bridge 

across  Nooksaok  River  at  Femdale  by 

Whatcom  County,  Wash.,  construction  of  bridge 

across  Nooksack  River  at  Lynden  by 

White  Lake  Harbor,  Mich.,  improvement  of. 

White  River,  Ark.,  examination  and  survey  of  lower. 

White  River,  Ark.,  improvement  of 

White  River  Harbor,  Mich.,  Improvement  of 

White  River,  Ind.,  improvement  of 

Wicomico  River,  Md..  improvement  of 

WlLoox  <tttg),  removal  of  wreck  of 
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SiTBJior. 


WillanqBtte  BiTer,  Oregon: 

Bridge  at  All>aiiy,  omitttruotionof. 


Bridges  st  Portland,  oonatruction  of,  hy  citj  — 
Examination  and  aurvey  for  25-foot  channel  be- 
low Portland 

Examination  and  survey  of,  at  Clackamas  Rap- 
ids, Boss  Island,  andCorvallls 

Harbor  lines  at  Portland,  establishment  of 

ImproTemeut  of,  above  Portland 

Improvement  of.  below  Portland 

Wlllapa  River.  Wasn.,  construction  of  bridge  across 

sonih  arm  of •*. 

Willets  Point,  N.  T.,  post  of 

Wilmington,    Del.,  constmction  of  bridge  across 

Bran(^ wine  Creek  at 

Wilmington,  Del.,  improvement  of  harbor  at 

Wilmington  Harbor,  Cal„  establishment  of  harbor 

lines  in 

Wilmington  Harbor,  Cal.,  improvement  of 

Wilmington,  K.  C,  improvement  of  Cape  Fear  River 


at. 


Wilson  Harbor,  N.  Y.,  improvement  of 

Wilsons  Point  Harbor,  Conn.,  improvempnt  of 

WtnthropUabor,  Mass,,  improvement  of 

Winyaw  Bay,  8.  C,  improvement  of 

Wisconsin  River,  Wis.,  reconstruction  of  bridge 

across  Portage  OanaJ 

Wisconsin  River,  Wis.,  surveys  for  reservoirs  at 

sources  of 

Withlacoochee  River,  Fla.,  improvement  of 

Wolf  River  at  Kew  Londdn,  Wis.,  reconstruction  of 

bridee  across 

Woodbury,  J.  B.  (schooner),  removal  of  wreck  of 

Works,  public,  occupancy  or  ii\jury  of 

Wrecks,  removal  of , 

BroWneys  Island,  Moosabec  Reach,  Me 

Cobbs  Island,  Va.,off 

Cooper  Riv  er,  S.  C 

Daiien  Harbor,  Ga 

Delaware  River  at  Philadelphia,  Pa 


Gravesend  Bay,  New  York  Harbor. 
Hog  Island,  Va.i  off 


Mississippi  River,  off  Point  Celeste,  La. 
Monomoy,  Mass.,  near 


Nantucket  Sound,  Mass. 


Pamlico  River,  N.  C^  opposite  Swan  Point 
Pollock  Rip,  Mass.,  on  and  near 


Port  Clinton  Harbor,  Ohio 

Rancocas  River,  IS.  J 

Raritan  Bay,  N.  J.,  near  Sonth  Amboy 

Rockland  Harbor,  Me 

St.  Clair  River.  Mich 

Savannah  Harbor,  Ga 

Ship  Island  Harbor,  Miss 

Tecne,  Bayou,  La 

Townsendlnlet,  N.J 


Yadkin  River,  N.  C,  improvement  of 

Yamhill  River,  Oregon,  near  Lafayette,  reoonstruo 
tion  of  bridge  across 

Yaquina  Bay,  Oregon,  improvement  of  harbor  at ... . 

Yazoo  River,  Miss.,  improvement  of , 

Yazoo  River,  Miss.,  survey  and  project  for  improve- 
ment of  mouth  01 

Yellow  Banks,  Wis.,  improvement  of 

Yellowstone  National  Park,  construction  and  im- 
provement of  roads  and  bridges  in 

Yellowstone  River,  Mont,  and  N.  Dak.,  improvement 
of 


York,  Andrew  J.  (schooner),  removal  of  wreck  of . . . . 

York  Harbor,  Me.,  improvement  of 

York  River,  v  a.,  Improvement  of 

Youshlt^heny  River,  Pa.,  at  Boston,  construction 

of  Dridge  across 

Youngs  Kiver,  Oregon,  improvement  of 
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